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CORRIGENDA:  Quaestiones  Entomologicae,  Volume  13 


Mendez,  E., 

Mammalian-Siphonapteran  Associations, , 

pp.  91  — 182 

page/line 

112/  28 
112/  35 
158/  35 
166/  30 
166/  52 

change  “ cincereus ” to  “ cinereus ” 
change  “Dyplomys”  to  “ Diplomys ” 
change  “Aletes”  to  “ Ateles ” 
change  “ gumnurus ” to  “ gymnurus ” 
change  “ pradoi ” to  “ pardoi ” 

Craig,  D.A. 

Mouthparts  and  Feeding  Behaviour 

pp.  195-218 

page/line 
209/  1 1 
210/  11 

change  “Corvert”  to  “Couvert” 

change  “Aedes  aegypti  (1.)  to  “Aedes  aegypti  (L.)” 

Fredeen,  F.J.H.  A Review  of  the  Economic  Importance 


page/line 

220/  13 
226/  6 

pp.  219-229 

Change  “Stone  (1965)”  to  “Stone  et  al  (1965)” 
Change  “Onchocerea”  to  “ Onchocerca ” 

Halffter,  G. 

Evolution  of  Nidification  in  the  Scarabaeinae  , 

pp.  231-253 

page/line 
247/41 
249/  1 

change  “(Croprini)”  to  “(Coprini)” 

change  “(Eurysternina,  Scarabaeini)”  to  “(Eurysternini,  Scarabaeinae)” 

Picchi,  V.D. 

A Systematic  Review  of  the  Genus  Aneurus  .............. 

pp.  255-308 

page/line 

255/  1 
259/  31 
272/ 34 
272/  40 
281/41 
295/  1 

change  “ Curtis , 1 81 8”  to  “ Curtis , 1828 ” 
change  “Stys  (1974)”  to  “Stys  (1974)” 
change  “A  tenuicornis ” to  ‘A.  leptocerus” 
change  “Usingeri”  to  “Usinger” 
change  “Stal  1873”  to  “Stal  1873” 
change  “ vaurieri ” to  “ vauriei ” 

308/  1 change  “hispaniolensis”  to  “hispaniolensis’ 

Griffiths,  G.C.D.  Studies  on  Boreal  Agromyzidae 


page/line 

333/ 32 
333/  35 

pp.  327-345 

change  “ Agoseris ” to  “ Aposeris ” 

change  “ Agoseris  glauca”  to  “ Aposeris  glauca” 

IV 
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Abbott,  D.P.  ,84,  85,87 
Acacia  melanoceras,  104 
Acarina,  182 
Acer  rubrum,  282 
acety cholinesterases,  75,  183—189 
A chat  o carp  us  n igri  ca  ns,  102 
Acrididae,  77 

acropedes  group,  Rhyacophila,  27,  28 
acropedes,  Rhyacophila,  28 
Adoratopsylla,  173 
Adoratopsylla  intermedia  copha,  1 16, 

117,  122,  166 

Adoratopsylla  (T.)  intermedia,  166,  172, 
174, 176 

Adoratopsyllini,  117 
aduncun,  Piper,  104 
Aedes  aegypti,  75,  183-189,  210 
aegypti,  Aedes,  75,  183—189.  210 
Aepopsis  robinii,  84 
Aepus  marinus,  84 
aequalis,  Dolophilodes,  69 
Agonini,  87 

Agouti  paca,  112,  142,  158,  166 
Agouti  paca  quanta,  110 
Agromyzidae,  327,  338,  339,  340,  341 
aibonitensis,  Aneurus,  255,  256,  263,  266, 
268, 279, 289, 290, 291, 292, 293, 295 
308 

Akodon,  117,  140,  141,  176 
Akodon  pulcherrimus  inambari,  141 
Akodont,  132 
alascense,  Chilostigma,  46 
alascensis,  Chilostigma,  46 
alascensis,  Halesus,  46 
alascensis,  Platyphylax,  46 
alascensis,  Psychoglypha,  25,  65,  46,  47, 
49 

alba,  Philo casca,  25,  45,  49,  50,  65,  67 
albicans,  Miconia,  105 
albiceps,  Phytomyza,  321 , 328,  329,  332, 
334,337,338 
albiforum,  Hieracium,  333 
albigularis,  Oryzomys,  91,  110,  117,  124, 
127, 131, 132, 139, 140,  141,  166 
alfaroi,  Oryzomys,  117,  132,  142,  166 
allamandi,  Galictus,  142 
Allen,  J.A.,  113,  178 


Allium  cepa,  105 
almifolia,  Turnera,  102 
Alouatta,  243 
alpicola,  Ixeris,  336 
alpina,  Cicerbita,  330,  331 
alvatus,  Limnephilus,  25,  27,  39,  40,  48,  50 
51,63,67 
Alysiinae,  339 

americana,  Mazama,  112,  113 
americana,  Periplaneta,  1 5 
americana,  Persea,  104 
ammonites,  97 

Ammophila  azteca,  315,  316,  318,  320 
breviceps,  319 
pubescens,  318 
amphibians,  1 1 1 
amplexicaule,  Hieracium,  331 
Anabolia  fusorius,  42 
modesta,  42 

Anabolia  ( Asynarchus)  fusorius,  42 
Anacardium  excelsum,  104 
anatis,  Leucocytozoon,  226,  229 
Ancistropsyllidae,  180 
Anderson,  J.R.,  226,  228 
Anderson,  N.H.,  28,  34,  37,  53 
Anderson,  R.C.,  226,  228 
andinus,  Eptesicus,  111 
andinus,  Sylvilagus,  112, 

Andosols,  100 

Andres,  V.,  Jr.,  (See  Ellman,  G.L.),  184,  186 
Andropogon  sp.,  104 
Anduaga,  S.  (see  Halffter,  V.),  238,  253 
Aneuridae,  Aneurinae,  288 
Aneurosoma,  255,  270 

Aneurus  aibonitensis,  255,  256,  263,  266,  268, 
277, 289, 290,  291, 292,  293,  295,  308 
arizonensis  n.  sp.,  255,  263,  266,  269,  275, 

279. 280. 289. 290. 291. 292. 293. 295, 
298,301,306 

barberi,  263,  268,  289,  290,  291,  292,  298, 
301,  308 

borealis,  n.  sp.,  255,  263,  266,  270,  282,  289, 

290. 291. 292. 293. 295,  298, 301, 308 
championi,  262,  266,  268,  278,  289,  290, 

291, 292,  293,  296,  298,  301,  307 
deborahae,  n.  sp.,  255,  263,  266,  269,  274, 
275,  289,  290,  291, 292,  298,  301  306 


V 


Aneurus  dissimilis,  255,  262,  263,  265,  266, 
267,  270,  276,  289,  290,  291,  292,  293, 

296,299,301,307 

fiskei,  262,  266,  267,  269,  280,  281,  282, 

289. 290. 291. 292,  293,  296,  299, 

301. 306 

froeschneri,  263,  265,  266,  269,  280,  289, 

290. 291. 292,  293,  296,  299,  301, 307 
gallicus,  288 

haitiensis,  255,  256,  263,  266,  268,  273, 
274,  289,  290,  291,  293,  296,  299, 

302,  308 

hispaniolensis  n.  sp.,  255,  256,  263,  265, 
266,  268,  273,  274,  289,  290,  291, 

292,  299,  302,  308 
hrdyi,  257,  263,  267,  288 
inconstans,  259,  260,  263  266,  269,  271, 
272, 280, 281, 282,  283,  289,  290, 

292,  293,  296,  299,  302,  305 
leptocerus,  262,  265,  266,  270,  272,  289, 

290,  291,  292,  294,  296,  299,  302,  307 
maryae,  n.  sp.,  255,  263,  266,  270,  283, 

289. 290, 291, 292, 295, 296, 299, 

302. 307 

minutus,  255,  263,  266,  269,  274,  275, 
276, 277 , 278,  279,  280,  289,  290, 

291,  292,  294,  296,  299,  302,  307 
montanus,  263,  266,  270,  285,  289,  290, 

291. 292. 294. 296. 299. 302,  308 
nasutus,  263,  268,  286,  289,  290,  291, 

292, 294,  296,  308 

neojamaicensis  n.  sp.,  255,  256,  263,  266, 
268,  289,  291, 292,  294,  297,  300, 

302. 308 

patriciae  n.  sp.  254,  255,  263,  266,  267, 
270,  274,  276,  287,  289,  290,  291, 

292,  294,  297,  300,  302,  308 
pisonae,  257,  268,  277,  308 
politus,  263,  266,  267,  269,  271,  272, 

278,  289,  290,  291,  292,  294,  297, 

300. 302,  306 

pusillus,  263,  266,  268,  277,  284,  292, 
300,  302,  307 

pygmaeus,  255,  263,  266,  269,  275,  276, 

304, 307 

roseae  n.  sp.,  255,  263,  265,  266,  269, 

279,  289,  290,  291,  292,  294,  297, 

300. 303,  306 
septentrionalis,  255,  278 


Aneurus  simplex,  255,  263,  266,  268,  278,  279, 
289,  290,  291,  292,  294,  297,  300,  303,  305 
slateri,  n.  sp.,  255,  263,  266,  268,  285,  289, 
290,  291, 292,  295,  297,  300,  303,  306 
tenuis,  263,  266,  270,  272,  273,  289,  290, 

291. 292. 295. 297. 300. 303. 308 
usingeri,  n.  sp.,  255,  263,  266,  269,  284,  285, 

286, 289, 290, 291, 292, 295, 297, 300, 

303. 308 

vauriei,  256,  263,  266,  268,  273,  274,  275, 
289,  290,  291, 292,  295, 298, 301, 303, 

308 

veracruzensis,  n.  sp.,  255,  263,  265,  266,  269, 
275,  285,  286,  289,  290,  291, 292,  295, 

298, 307 

wygodzinskyi,  n.  sp.,  255,  263,  265,  266,  270, 
271, 272,  289,  290,  291,  292,  295,  298, 

301.303.308 
angiosperm,  106 
Anisogamus  modes tus,  42 
annato,  102 

annectens,  Lutra,  110,  112 
Annelids,  14,  81 
ant-eaters,  107 
Anthomyidae,  83 
Anthon,  H.  197,  198,209 
Aotus  lemurinus,  1 1 1 
trivirgatus,  1 1 1 
Aphodiinae,  232 
aposeridis,  Phytomyza,  327 , 334 
Aposeris  foetida,  334 
glauca,  333 
apple  tree,  282 
aquilegiae,  Phytomyza,  332 
Aradidae,  255—308 
Aradus  sanquinosus,  281 
Archaeopsyllini,  164 
archhieracii,  Phytomyza,  337 , 338 
Archhieracium  sp.,  337 
arcticum,  Simulium,  219  — 224,  228,  229, 
321-325 

Arctopora  pulchella  312 
Arctopsychidae,  3 1 2 
argenteus  group,  Limnephilus,,  41 
argent eus,  Limnephilus,  41 
arizonensis,  n.  sp.,  Aneurus,  255,  263,  266,  269, 
275, 279, 280, 289, 290, 291, 292, 293, 295, 
298,301,306 
armadillos,  107 


VI 


armatum,  Inophleum,  1 04 
armiger,  Cephalodesmius,  245 
Arnason,  A.P.  220,  228,  321,  324 
Arnason,  A.P.  (See  Fredeen,  F.J.H.),  221, 
228, 325 

Arnason,  A.P.  (See  Rempel,  J.G.),  221, 222, 
229 

Artemisia,  339 
Artibeus,  cinereus,  112 
jamaicensis,  1 1 0 
lit  ur at  us,  110 

arvensis,  Sonchus,  330,  336 
arvensis,  uliginosus,  Sonchus,  336,  337 
aspen,  282 

asper,  Sonchus,  330,  334,  336 
Astereae,  339 

asteris,  Chromatomyia,  335 
atribarba,  Crepis,  334 
Asynarchus  fusorius,  42 

lapponicus,  25,  42,  48,  50,  51,  64,  57 
modestus,  42 
rhanidophorus,  42 
Ateles  fuscipes,  112,  158,  166 
atricornis,  Phytomyza,  339 
atropurpureus  tomentosus,  Senecio,  334 
Atta  mexicana,  238 
Attagenini,  309 
Attagenus  bicolor,  309,  310 
audouini,  Kenodactylus,  84,  86 
Aulacopris  maximus,  247 
aurantiacum,  Hieracium,  331 
aureurn,  Simulium,  228 
aureus,  Thomasomys,  110,  117,  121,  166 
auripendulus,  Eumops,  112 
australis,  Heteromys,  112,  166 
A ustrosimulium  ( A ustro simulium) 
tillyardianum,  209 
autumnalis,  Leontodon,  330 
autumnalis  n.  sp.,  Rhyacophila,  25,  30*  34, 
50,  51,  58,  60,  66 
Avicennia  marina,  104 
avocado,  104 

Axelrod,  D.I.  (See  Raven,  P.H.),  106,  107, 
181 

azarae,  Didelphis,  111,  117,  121 
azteca,  Ammophila,  315,  316,  318,  320 
Babock,  E.B.,  335,  338 
Babers,  F.H.  and  J.J.  Pratt,  Jr.,  185,  186 
Baccharis  sp.,  105 


bacteria,  241 
bairdii,  Tapirus,  112 
Baker,  R.H.,  108,  178 
balachowskyi,  Eurysternus,  249,  250 
Baiba,  M.H.  (see  Fredeen,  F.J.H.),  325 
balbisiana,  Weinmannia,  105 
Balduf,  W.V.,  34,  53 
Baldwin,  S.J.,  309 
Ball,  G.E.,  84,  87 
Ball,  G.E.,  and  J.  Negre,  86,  87 
balsa,  102,  104 
Banks,  N.,  34,  42,  44,  46,53 
Baranov,  N.,  197,  198,  209 
barbara,  Eira,  112,  142,  166 
barbarae,  Thalassotrechus,  75,  83,  84,  85,  86, 
87,88,89,90 
Barber,  H.G.,271,287 

barberi,  Aneurus,  263,  268,  286,  289,  290,  291, 
292, 298, 301,  308 
Barreropsylla,  176 

Barrow,  J.H.  (see  Herman,  C.M.),  227 , 229 
Basak,  S.(see  Sengupta,  R.),  183 
Bassaricyon  gabbi  medius,  112 
bats  (see  Chiroptera) 

Beal,  R.S.,  Jr.,  309 
bears,  107 

Beckman,  L.,  184,  186 

beebei,  Polygenis  roberti,  11.3,  116,  137,  140, 
141, 154 

beebi,  Rhopalopsyllus,  140 
Seek,  K.J.  and  D.L.  Bramao,  98,  178 
beech  tree,  282 
beetles  (see  Coleoptera) 
beetles,  dung,  252,  253 
Befaria  sp.,  105 
Beiger,  M.,  331 , 334,  338 
Bembecinus  godmani,  315 
neglect  us,  318 
Bembicini,  318 
Bendell,  J.F.,  227,  228 
Bennett,  G.F.,  226,  228,  227 
Bennett,  G.F.  (see  Fallis,  A.M.)  226,  227,  228 
Bennett,  G.F.  (see  Greiner,  E.C.),  226,  229 
Bennett,  G.F.  (see  Laird,  M.),  227,  229 
Berck,  B.  (see  Fredeen,  F.J.H.).,  325 
Bergroth,  E.,  256,  270,  271, 275,  278,  281, 287 
Betten,  C.,  34,  42,  46,  53 
biclavata,  Twinnia,  204 
bicolor,  A ttagenus,  309,  310 
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bicolor,  Malagoniella,  247 
biennis,  Crepis,  331 
bifila,  Rhyacophila,  33 
big  belly  tree,  104 
bilobatum,  Uroderma  b.,  112 
birch  282 

bispinus,  Canthon,  247 
Bixa  orellana,  1 02 
blackberries,  105 
black  rubber,  102 

Blatchley,  W.S.,  271,  272,  275,  278,  281, 
287 

Blattella  germanica,  77 
Blepharoceridae,  209 
Bocconia  frutescens,  104 
bogotensis,  Sigmodon  hispidus,  110,  112 
bohlsi,  Polygenis  bohlsi,  116,  132,  142,  166, 
172, 174 

bohlsi,  Pulex,  1 32 

Bombycillidae,  226 

Bombyx  mori,  13,  15 

bonariensis,  Eumops,  1 1 0 

Bonasa  umbellus,  228 

bonasae,  Leucocytozoon,  228 

borealis,  n.  sp.,  Aneurus,  225,  263,  266, 

270,  282,  289,  290,  291,  292,  293,  295, 
298,  301,  305 

Bornemissza,  G.F.,  242,  251,  252 
Borrero,  J.I.,  113,  178 
boucardi,  Copris,  243 
bourgaei,  Cicerbita,  331 
brachinus,  Polygenis,  138 
brachiopods,  97 
Braconidae,  339 
Brady  pus  griseus,  1 1 2 
brasiliensis,  Eplesicus,  1 1 1 
brasiliensis,  Sylvilagus,  110,  111,  112 
brasiliensis,  Tadarida,  1 1 0 
b/eviceps,  Ammophila,  319 
brevistyla,  Rhizophora,  104 
Briegal,  H.,  183,  186 
Britton,  W.E.,  270,  278,  28 1 , 287 
Brown,  A.W.A.  (see  Arnason,  A.P.),  220 
228, 324 

Brown,  A.W.A.  (see  West,  A.S.),  225,  229 
bryozoans,  97 
Brunellia  sp.,  105 

brunneus,  Zygodontomys  brevicauda, 

110 


Buhr,  H.,  330,  331,332,  338 

Burgl,  H.,  96,  97,  178 

Burgl,  H.  (see  Jacobs,  C.H.),  97,  98,  180 

buttonwood  forest,  104 

C.  minus  cuius,  40 

Cabrera,  A.,  113,  178 

Cabrera,  A.,  and  J.  Yepes,  108,  113 

cabuyas,  102 

cacicus,  Rhopalopsyllus  saevus,  113,  115,  158, 
162,  166,  172,  174 
cactus,  275 
Caenolestes,  \16 
fuliginosis,  124 

obscurus,  113,  121,  124,  127,  131,  132,  166 
Caenolestidae,  166 
caespitosum,  Hieracium,  331 
Cafius  88 
calabash,  102 
Calamagrotis,  105 
Calandra  oryzae,  1 6 
Calathus  ruficollis,  86 
Calhoun,  E.H.,  183,  186 
Cali  Virus  Laboratory,  93,  178 
calmnosus,  Oryzomys,  111,  117,  121.  132, 
137, 138, 140, 141, 142,  158,  164 
caliginosus,  Oryzomys  (Melanomys),  140,  166 
Caluromys  derbianus  derbianus,  108,  112 
camels,  107 

Cameron,  A.E.,  220,  221, 228 
canadensis,  Lactuca,  337 
candezei,  Megathoposoma,  247,  253 
canaster,  Galictis  vittata,  1 1 2 
cancrivora,  Didelphis,  1 40 
cancrivorus,  Procyon,  1 12 
candace,  Nasua  nasua,  1 1 0 
canescens,  Lantana,  102 
caniceps,  Diplomys,  1 1 2 
Canidae,  107,  166 
Canis  familiaris,  142,  166 
Canthidium,  241 
Canthon  bispinus,  247 

cyanellus,  241, 243,  248,  252 
cyanellus  cyanellus,  247,  248 
edentulus,  247 
muticus,  247 
virens,  247 

Canthonina,  233,  235,  237,  242,  243,  245, 
247 

capers,  105 
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capillaris,  Crepis,  331 
Caprifoliaceae,  339 
capucinus,  Cebus,  llz 
Carabidae,  75,  83,  84,  86,  87,  88 
Carabidae,  Neotropical-Indices,  479-493 
caracasana,  Euphorbia,  102 
caracasana,  Wigandia,  104 
Carausius  (=Dixippus)  morosus,  6,  10,  12, 
13, 15,  16 
carbonero,  105 
Carludovia  palmata,  104 
Carayon,  J.,  315,  318 
carnivores,  107,  164,  166,  175 
carolinus,  Dichotomius,  238,  240,  242 
Carollia  castanea,  1 1 2 
subrufa,  1 12 
cascarillo,  105 
cashew,  104 
Casida,  J.E.,  185,  186 
Cassia  sp.,  105 
Cassiope  mertensiana,  335 
Castella  elastica,  102,  104 
Cathartidae,  226 

cattle,  221,  222,  223,  224,238,  231, 242 
catus,  Felis,  164,  166,  175 
caucae,  Mormosa  improvida,  110 
caucensis,  Polygenis  n.  sp.,  91,  116,  137, 
142,  144,  145,  166,  172,  174 
caucenis,  Scuirus,  1 1 1 
Cavanillesia  platani folia,  104 
Cebidae,  166 
Cebus  capucinus,  112 
Cecropia  spp.,  104 
cedar,  279 
Cedrela  spp.,  102 
cedrillo,  105 
Ceiba  pentandra,  102 
cepa,  Allium,  105 
Cephalocereus  colombianus,  102 
Cephalodesmius,  235,  243,  245,  247,  252 
armiger,  245 
laticollis,  245 
quadridens,  245 
cephalopods,  97 

Ceratophyllidae,  131,  173,  180,  181 
Ceratophyllinae,  131 
Ceratophylloidea,  1 1 7 
Ceratophyllus  equatoris,  1 3 1 
peripinnatus,  131 


Cerdocyon  thous,  113,  164,  166 
Cespedesia  macrophylla,  1 04 
Cetraria  sp.  104 
Chabaud,  A.G.  93,  178 
Ceratopogonidae,  226 
cervids,  241 

cervipedis,  Onchocerca,  226 
Chalcidoidea,  333 

Champion,  G.C.,  270,  271, 272,  275,  278, 
285,288 

championi,  Aneurus,  263,  266,  268,  278,  289, 
290,  291, 292,  293,  296,  298,  301,  307 
Chance,  M.M.,  196,  197,  198,  201, 204,  205, 
206, 209 

cheesmanae,  Simulium,  195,  196,  207 
chickens,  222,  227 
chayote,  104 
cheopis,  Pulex,  1 58 

cheopis,  Xenopsylla,  93,  1 14,  158,  164,  166, 
167, 172, 174,  175 
cherry  tree,  105 

cinctus,  Oniticellus,  237,  251, 252, 
cinerascens,  Liponeuria,  209 
cinqulatus,  Dysdercus,  1 3 
Chilco,  105 
chiloensis,  Myotis,  1 1 1 
Chilomys,  1 1 7 
instans,  124 

Chilo  stigma  alas  cense,  46 
alascensis,  46 
Chimaeropsyllidae,  180 
Chiroderma  villosum,  1 12 
Chironectes  minimus,  110,  111,  112,  142,  166 
Chironomidae,  322,  323 
Chiroptera,  107,  108,  115,  164,  165,  175,  182 
chocoensus,  Dasyprocta,  1 12 
cholinesterases,  75,  183—189 
Choloepus  hoffmani,  112 
Chapman,  F.M.,  112,  178 
Chromatomyia,  327 , 328,  324-337, 
Chromatomyia  asteris,  335 
kluanensis,  335 

ixeridopsis  n.  sp.,  327,  335,  336,  344,  345 
lactuca,  327,  336,  342,  344,  345 
senecionella,  327 , 334 
syngenesiae,  327 , 328,  334,  335,  337 
chryantha,  Tabebuia,  104 
Chylomys  instans,  1 1 1 
Chrysomelidae,  12 


IX 


Cicerbita  ( =Mulgedium),  331, 338 
Cicerbita  alpina,  330,  331 
bourgaei,  331 
prenanthoides,  331 
Cichorieae,  327,  333,  334,  337,  341 
Cichorium  intybus,  337 
Cicindelinae,  88 

cinereiv enter,  Thomasomys,  111,  113,  117, 
121, 124, 127, 131, 132, 164, 166 
cinereoargenteus,  Urocyon,  110,  166 
cinereus,  Artibeus,  1 12 
Citharexylum  sp.,  102 
Clarke,  C.H.D.,  227,  228 
Clay,  T.,  93,  178 

Clayton,  J.S.  (see  Mitchell,  J.),  321,  325 
Cleoptsylla,  173,  175,  176 
monticola,  114,  124,  125,  166 
Clifford,  E.A.  (see  Smart,  J.),  196,  198,  210 
Clifford,  H.F.,  42,  53 
Cnephia  dacotensis,  200 
Coelopidae,  83 

Coleoptera,  3,5,6,  11,  12,  13,  14,  15,  16, 
75,  78,  81, 83,  87,  88,  231, 232,  253,  309 
Collembola,  77,  81, 86 
Colombians,  Metachiurus  nudicaudatus, 

111, 176 

Colombians,  Proechimys,  1 1 2 
Colombians,  Scolopsyllus,  115,  119,  141, 
159,  160,  166,  172,  174,  181 
coloradensis,  Rhyacophila,  33 
coloradensis  group,  Rhyacophila,  33 
columbiana  n.  sp.,  Phytomyza,  327,  332, 
333,  343,  345 

comis,  Tetrapsyllus,  91,  1 15,  132,  136, 

166, 172, 174 

communis,  Lapsana  (=Lampsana),  330,  331 
Compositae,  327,  332,  334,  339,  341 
compositus,  Onthophagus,  352 
concolor,  Felis,  1 1 3 
concolor,  Oryzomys,  112 
Condylarthra,  106,  107 
Conepatus  semistriatus,  1 10 
conges tus  var.  palustris,  Senecio,  334 
conistylum,  Prosimulium,  207,  209 
Conley,  D.L.  (see  Jacobs,  C.H.),  97,  178 
Cono  carpus,  104 

Coombs,  R.F.  (see  Greiner,  E.C.),  226,  229 

Coprina,  235,243,245,247 

Coprini,  233,  234,  238,  242,  243,  245,  247 


Copris,  245 
boucardi,  243 
Coptopsyllidae,  180 

copha,  Adoratopsylla  intermedia,  116,  117,  121, 
166 

copha,  Stenopsylla  intermedia,  1 1 7 
Cora  pavonia,  105 
coralito,  104 
Corbett,  J.R.,  183,  186 
cordoncillo,  104, 

Coronapsylla,  175 

Corvidae,  226 

Costa  Lima,  A.  da,  94,  178 

Coulson,  J.R.  (see  Stone,  A.),  220,  229 

Courtney,  K.D.  (see  Ellman,  G.L.),  184,  186 

Couvert,  L.,  207,  209 

Craig,  D.A.,  195,  196,  197,  198,  205,  206,  207, 
209 

Craneopsylla,  \16 
Craneopsyllinae,  124,  175,  176 
Craneopsyllini,  124 
Crepidinae,  327 , 330,  336,  337 
Crepis  atribarba,  334 
biennis,  331 
capillaris,  331 

(Ixeridopsis)  elegans,  335,  345 
gracilis,  334 
jacquini,  331 
nana,  335 
paludosa,  331 
rubra,  331 
runcinata,  334 
sibirica,  331 
tectorum,  334,  337 
crepitans,  Hura,  102 
Crescentia  cujete,  102 
Cricetidae,  166,  175 
Cricetinae,  107 
crinoids,  97 
Crosby,  T.K.,  198,209 
Crosskey,  R.W.,  198,  201, 206,  209 
Croton  sp.,  102,  104,  105 
crustaceans,  83 

cryptoctenes,  R.  lugubris,  158 
Cryptotis  medallinius,  1 1 1 
thomasi,  1 1 1 
Ctenidiosomus,  173,  175 
croxtoni,  Simulium,  226 
croze tensis,  Croze tia,  204,  209 
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Crozetia  crozetensis,  204,  209 
Ctenocephalides,  173 
felis,  114,  118,  164,  166,  168,  172,  175 
Ctenidiosomus  perplexus,  124 
rex , 115,  121,  172,  174 
traubi,  91,  94,  115,  121,  122,  124,  166, 
172, 174 
Ctenomys,  176 
Ctenophtalminae,  117,  180 
Cuculidae,  226 
cuipo,  104 

cujete,  Crescentia,  102 
Culicidae,  75,  198,  226 
curculionidae,  1 1 
Curtis,  J.  225,256,288 
Curtis,  L.C.,  220,  221,  228 
cyanellus,  Canthon,  241, 243,  248,  252 
cyanellus  cyanellus,  Canthon,  247 , 248 
Cyclopes  didactylus,  1 1 2 
Cyclorrhapha,  79 
dacotensis,  Cnephia,  200 
daphnis,  Phanaeus,  233,  242,  244 
Darlington,  P.J.,  Jr.,  84,  85,  87 
Dasyprocta  candelensis,  1 1 1 
chocoensis,  1 1 2 
fuliginosa,  1 1 1 

punctata,  110,  112,  142,  166 
Dasyproctidae,  166 
Dasypsyllus,  173 

Dasypsyllus  gallinulae  peripinnatuSj 
91,  116,  131,  134,  166,  172,  174,  175 
Dasypus  novemcinctus,  110,  158 
novemcinctus  fenestratus,  1 5 8 
Davies,  D.M.,  225,  228, 

Davies,  D.M.,  (see  Wood,  D.M.),  206,  210 
Davies,  L.,  195,  197,  204,  209,  224,  228 
deborahae,  n.  sp.,  Aneurus,  225,  263,  266, 
269,  274,  275,  289,  290,  291,  292,  298, 
301,306 

decemlineata,  Leptinotarsa,  12,  16 
decorum,  Simulium,  224 
deer,  107,  222 

DeFoliart,  G.R.  (see  Anderson,  J.R.),  226 
228 

defoliarti,  Simulium,  221 
delpontei  n.  sp Polygenis,  91,  116,  138 
146,  147,  148,  166,  172,  174 
Dendragapus  obscurus  fuliginosus,  228 


Denning,  D.G.,  27,  30,  33,  37,  39,  40,  46, 

53,  54 

derbianus,  Caluromys  derbianus,  108,  112 
Dermaptera,  77,  79,  81  j 

Dermestidae,  309 
Desmanthus  virgatus,  102 
Desmodontidae,  166 

Desmodus  rotundus,  112,  164,  166  j 

Dewhurst,  S.A.,  185,  186 

Diaemus  youngi,  112  j 

dichopticus,  sp.,  near;  Gymnopais,  204 
Dichotomiina,  235,  238,  241,  243 
Dichotomius  carolinus,  238,  240,  242 
tortulosus,  235 
Dicosmoecinae,  34 
Dicosmoecus,  34,  47 

gilvipes,  25,  34,  47,  50,  51, 61,  66  j 

jucundus,  35 
didactylus,  Cyclopes,  1 1 2 
Didelphidae,  166 

Didelphis  azarae,  111,  117,  121,  166 
cancrivora,  140 

marsupialis,  117,  121,  124,  137,  141,  142,  158, 
158,  164,  166,  176 
m.  marsupialis,  110,  112 
diomedes,  Sphinctosylla,  91, 94,  1 14,  124,  166, 
174 

Diplura,  8 1 

Diptera  (flies),  11,75,77,78,79,83,  182,  195, 
209, 210, 228, 229, 325, 327, 328, 339, 340, 
341 

discolor,  Phyllostomus,  1 1 2 
dissimilis,  Aneurus,  225,  262,  263,  265,  266,  267, j 
267,  270,  276,  289,  290,  291,  292,  293,  296, 
299,  301,  307 
distincta,  Sternopsylla,  175 
Dobzhansky,  T.,  86,  87 
Dodds,  G.S.,  34,  54 
Dolophilodes  aequalis,  69 
nora,  69,  71 
novusamericanus,  69 
Dolophilodes  (D.)  pallidipes , 69,  70 
donaldi,  n.sp Rhyacophila,  25,  29,  34,  50,  51, 

58,  59,  66 

Donvar-Zapolski,  D.P.,  338 
Doratopsyllinae,  180 
dorsalis,  Vampyrops,  1 1 2 
Douglas,  J,,  256,  288 
Drosophila  melanogaster,  1 5 
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dry  as,  Marmosa,  113,  124 
ducks  (disease  transmission  to),  226,  227, 
228,  229 

dulce,  Pithcellobium,  102 

Dumbleton,  L.J.,  195,  197,  198,  204,  209 

Dunn,  L.H.,94,  178 

dunni,  Polygenis,  113,  116,  139,  141,  149, 
172, 174 

dunni,  Rhopalopsyllus,  139 
Dyplomys  (=Diplomys)  caniceps,  1 1 2 
Dysdercus  cingulatus,  13 
ebria,  Rhyacophila,  29 
echidnophagoides,  Juxtapulex,  158 
Echimyidae,  140,  166 
Echinoprocta  rufescens,  1 1 1 
echioides,  Picris,  330,  334 
edentates,  91 
edentulus,  Canthon,  247 
Edmonds,  G.F.,  238,  252 
edule,  Sechium,  104 
Edwards,  F.W.,  195,  197,  209 
Eidt,  R.C.,  100,  178 
Eira  barbara,  1 12,  142,  166 
elastica,  Castella,  102,  104 
elder,  282 

elegans,  Crepis  (Ixeridopsis),  335,  345 
elk,  226 

Ellman,  G.L.,  184,  186 
encenillo,  105 

Encephalitis,  Eastern  Equine,  226,  228 
encimo,  105 
engelmanni,  Picea,  279 
Ephemeroptera,  77,  79,  322,  323 
equatoris,  Ceratophyllus,  131 
equatoris,  Pleochaetis  equatoris,  117,  131, 
172, 174 

Equisetum,  39,  105 
erigerophila,  Phytomyza,  337 
esmaralarum,  Nectonys  alfari,  111,  112 
Escoto,  J.A.V.,  86,  88 
espadero,  105 
Espeletia,  105 

Espinal,  T.,  L.S.,  94,  100,  102,  178 
Essig,  E.O.,34,  56,  54 
Etnier,  D.A.,  43,  54 
Eumops  auripendulus,  1 1 2 
Eumops  bonariensis,  1 1 0 
Euphorbia  caracasana,  102 
euryadminiculum,  Simulium,  226 


Eurysternini,  233,  237,  249 
Eurysternus,  241,  249,  251, 252 
balachowskyi,  249,  250 
magnus,  249 
mexicanus,  249,  251 
Eusimulium,  227 
Evans,  H.E.,  315,  316,  317,  318 
Evans,  W.G.,  75,  83,  84,  88 
Ewing,  H.E.,93,  178 
excelsum,  Anacardium,  104 
falcata,  Kohlsia,  173 
Fallen,  C.F.,  329,  339 
Fallis,  A.M.,  226,  227,  228 
fallisensis,  Ornithofilaria,  226,  228 
familiaris,  Canis , 142,  166 
farnesiana,  Vachelia,  102 
fasciatus,  Oncopeltus,  6,  12,  13,  14,  15,  16 
Featherston,  F.M.  (see  Ellman,  G.L.),  184, 

186 

Felidae  166 
Felis  catus,  1 64,  1 66 
concolor,  1 1 3 
pardalis,  1 1 2 

tigrina  pardionoides,  110,  112 
yagouaroundi,  110,  112 

felis,  Ctenocephalides,  114,  118,  164,  166,  168, 
172, 175 
felis,  Pulex,  1 64 
femoralis,  Limnephilus,  41 
fenestratus,  Dasypus  novemcinctus,  158 
ferns,  104 
Fest,  C.,  183,  186 
Festuca,  105 
Fewkes,  J.W.,  309 
Ficus  (spp.),  102,  104 

Fischer,  F.C.J.,  27,  30,  33,  34,  37,  39,  42,  43, 

44,  46,  54 
fish,  321, 322,  325 

fiskei,  Aneurus,  263,  266,  267,  269,  280,  281, 282 
282,  289,  290,  291, 292,  293,  296,  299, 
301,306 

Fittkau,  H.S.,  107,  179 
flavus,  Pot  os,  1 12 

fleas,  91-94,  96-98,  102,  106-108,  110-117, 
121,  122,  124,  127,  130,  131,  132,  134, 

137  142,  149,  154,  158,  161-166,  168, 
170-182 

flea,  bird,  165,  175 
fleas,  helmet 
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Flint,  O.S.,  Jr.,  34,  54 
foetida,  Aposeris,  334 
Foote,  R.H.  (see  Stone,  A.),  220,  229 
forests,  tropical,  evergreen,  deciduous, 
mangrove,  98 

Fortner,  G.,  196,  201, 206,  209 

Fourcraea  sp.  104 

Fox,  I.  (see  Tamsitt,  J.R.),  94,  182 

fox  tail,  1 04 

Fragaria  sp.,  105 

frailijones,  105 

frenata,  Mustela,  110,  112,  166 
Fredeen,  F.J.H.,  204,  209,  221, 222,  224, 
228,  229,  321, 322,  323, 

Fredeen,  F.J.H.  (see  Arnason,  A.P.),  220, 
228, 324 

Frey,  R.,  331,  339 
Freyvogel,  T.A.,  184,  186 
Freyvogel,  T.A.  (see  Briegel,  H.),  183,  186 
Freziera  sericea,  1 05 
Frick,  K.E.,  334,  336,  337,  339 
frigidus,  Petasites,  334 
froeschneri,  Aneurus,  263,  265,  266,  269, 
280,  289,  290,  291, 292,  293,  296,  299, 
301, 307 

Frost,  S.,  (see  Kershaw,  W.E.),  325 
Frost,  S.W.,  336,  337,  339 
frutescens,  Bocconia,  104 
Fugatera  pterota,  102 
fuliginosis,  Caenolestes,  124 
Fuller,  H.S.,94,  179 
fulvescens,  Sylvilagus,  110,  111 
fulvum,  Prosimulium,  224 
fungi,  241,255,257,259 
Furcraea  sp.,  102 
fusca,  Phryganea,  42 
fuscata,  Marmosa,  1 24 
fuscatus,  Lasiurus  ega,  1 1 0 
fuscatus,  Thomasomys,  110,  117,  121,  124 
132,  140,  166 

fuscipes,  Ateles,  112,  158,  166 
fusorius,  Anabolia  (Asynarchus),  42 
fusorius,  Asynarchus,  42 
fusorius,  Stenophylax,  42 
fuscum,  Prosimulium,  224 
gabbi,  Bassaricyon  medius,  1 12 
Galictis  allamandi,  1 42 
vittata  canaster,  112 
gallicus,  Aneurus,  228 


Gardner,  J.C.M.,  25 1 , 253 
Garth,  J.S.,  85,  88 
gasipals,  Guilielma,  104 
Gast  Galvis,  A.,  94,  179 
geese,  227,  228,  229 
Geotrupinae,  232,  233 
germanica,  Blattella,  77 
Ghosh,  J.J.  (see  Sengupta,  R.),  183,  187 
gigantea,  Trichantera,  104 
Gillaspy,  J.E.  (see  Evans,  H.E.),  315,  316,  318 
gilvipes,  Dicosmoecus,  25,  34,  47,  50,  51,  61, 
66 

gilvipes,  Stenophylax,  34 

Glaphyrocanthon  subhyalinus,  243 

glauca,  Aposeris,  333 

glauca,  Picea,  279 

Gleicheniaceas,  104 

Glossosomatidae,  52,  69 

Glossophaga  soricina,  110,  112,  164,  166 

Glydenstolpe,  N.,  113,  179 

Glynne-Williams,  J.  & J.  Hobart.,  84,  88 

godmani,  Bembecinus,  3 1 5 

gossypiifolia,  Jatropha,  1 02 

goudotti,  Odocoileus,  113 

gracile,  Hieracium,  333,  335 

gracilis,  Crepis,  334 

Graham,  S.A.,  309 

grandiflora,  Lapsana,  331 

grasses,  105 

gregaria,  Schistocerca,  13,  15 
Greiner,  E.C.,  226,  229 
Grenier,  P.,  197,  199,  109 
Griffiths,  G.C.D.,  327,  328,  331,  332,  334, 
335,  336,  339 

griscescens,  Philander,  110,  111,  112 

griseipennis,  Stenopsyche,  6,  11,  12,  13,  15 

griseum,  Simulium,  224 

griseus,  Brady  pus,  1 1 2 

Groschke,  F.,  334,  339 

grouse,  blue,  227,  228 

grouse,  ruffed,  227,  228 

guamo,  104 

guanta,  Agouti  paca,  110 

guarumo,  102,  104,  105 

guayacan,  104 

Guilielma  gasipals,  1 04 

Guppy,  R.,  (see  Schmid,  F.),  34,  37,  39,  56 

Gust ania  superb  a,  104 

guyannensis,  Proechimys,  1 1 2 
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gymnurus,  Hoplomys , 112,  140,  142,  166 
Gymnopais  sp.  near  dichopticus,  204 
Gymnopleurus,  247 

Gyorkos,  H.  (see  Wood,  D.M.),  206,  210 
Haemoproteus,  227 
Haffer,  J.,  108,  111,  179 
Hagen,  H.A.,  34,  42,  54 
haitiensis,  Aneurus,  255,  256,  263,  266, 
268, 273, 274,  289,  290,  291, 292,  293 
296,  299,  302,  308 
Halesus  alascensis,  46 

Halffter,  G.,  232,  233,  240,  244,  245,  246, 
247, 253 

Halffter,  G.,  (see  Edmonds,  W.D.),  238,  252 
Halffter,  G.,  (see  Halffter,  V.),  238,  253 
Halffter,  V.,  238,  244,  253 
Hamelia  patens,  104 
Hammen,  T.V.D.,  98,  108,  179 
Hanson,  R.P.,  (see  Anderson,  J.R.),  226, 

228 

Hanssen,  H.  (see  Mendez,  E.),  94,  181 
Harlan,  T.P.,  (see  Nichols,  R.F.),  309,  310 
Harper,  P.P.,  (see  Roy,  D.),  38,  43,  44,  55 
Hartig,  R.,  331,  339 
has  tat  us,  Phyllostomus,  1 1 1 
Hathaway,  C.R.,  (see  Costa  Lima,  A.  da), 
94, 178 

Hearle,  E.,  224,  229 
Heideman,  O,  278,  281,  288 
Heliconia,  104 
Heliotropium,  sp.  Ill 
helleri,  Vampyrops,  112 
hematozoa,  219,  220,  226,  227,  229 
Heming,  B.S.,  81 

Hemiptera,  11,  16,  81,  225,  284,  287,  288 
Hendel,  F.,  329,  321,  332,  337,  339 
Hennig,  W.,  79,  81 
herbivore,  241 
Herman,  C.M.,  227,  229 
Hering,  E.M.,  329,  330,  331,  337,  340 
Hering,  E.M.  (see  Groschke,  F.),  334,  339 
Hering,  M.,  329,  330  331,  337,  339,  340 
Hershkovitz,  P.,97,  106,  107,  108,  111, 
113,  173,  179 
Heteromyidae,  166 
Heteromys  australis,  112,  166 
Heteroptera,  6,  12,  13  15,  16,  287,  288 
hieracina,  Phytomyza,  329,  330 
hieracioides,  Picris,  330 


Hieracium,  327 , 330,  335,  337,  338 
albiflorum,  330 
amplexicaule,  331 
aurantiacum,  331 
caespitosum,  331 
gracile,  333,  335 
japonicum,  334 
lachenalii,  331 , 337 
laevigatum,  331 

laevigatum  var.  tridentatum,  331 
murorum,  331 
prenanthoides,  331 
pulmonarioides,  331 
sabaudum,  330,  331 
schistosiphon,  33 1 
silvaticum,  331 
thapsoides,  331 
transylvanicum,  331 
triste,  333,  345 
umbellatum,  331 
villosum,  331 
vulgatum,  330,  331 
Hieracium  sp.,  331 
hirtipes,  Prosimulium,  224,  225 
Hisaw,  F.L.  (see  Dodds,  G.S.),  34,  54 
hispaniolensis  n.  sp Aneurus,  255,  256,  263, 
265,  266,  268,  273,  274, 289, 290, 291, 
292, 299, 302, 308 
hispidus,  Leontodon,  330 
hispidius,  Sigmodon,  1 1 2 
Hodge,  F.W.,  309 
hoffmani,  Choloepus,  112 
hogplum,  102 
Holdrige,  L.R.,  102,  179 
Holland,  G.P.,  165,  179 
Hominidae,  166 
Homoptera,  78 

Homo  sapiens,  164,  165,  166,  175,  220,  223, 
224,  225,226,  227,242,247 
Hooper,  E.T.,  179 

Hopewell,  W.W.  (see  Arnason,  A.P.),  220,  228 
324 

Hopkins,  G.H.E.,  93,  165,  175,  179,  180 
hopkinsi  n.  sp Polygenis,  91,  115,  116,  137, 
150,  151,  166,  172, 174 
Hoplomys  gymnurus,  112,  140,  142,  166 
Horn,  G.H.,  84,  88 
horse,  107,221,222,226 
horse  tail  (see  Equisetum) 
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hrdyi,  Aneurus,  257 , 263,  267 , 288 
Hulten,  E.,  328,  340 
Hunter,  R.L.  (see  Freyvogel,  T.A.),  184, 
186 

Hum  crepitans,  1 02 
Hussey,  R.F.,  272,  288 
hyalinata,  Rhyacophila,  33 
hydrobat es,  Ichthysomys,  1 1 1 
Hydrochaeris  hydrochaeris,  1 1 2 
isthmius,  112 

hydrochaeris,  Hydrochaeris,  112 
Hydrophilidae,  83,  88 
Hydropsy chidae,  312 
Hylepsyche  plectrus,  44 
hylophilus,  Thomasomys,  124 
Hymenoptera,  77,  315,  318 
Hystrichopsyllidae,  117,  173,  180 
Ichthyomys  hydrobates,  1 1 1 
nicefori,  1 1 1 

Imania  thomasi,  25,  35,  47,  50,  58,  62,  66 
inambari,  Akodon  pulcherrimus,  141 
incisus  group,  Limnephilus,  39 
inconstans,  Aneurus,  259,  260,  263,  266, 
269,  271,  272,  280,  281,  282,  283,  289, 
290,  291,  292,  293,  296,  299,  301,  305 
indigo,  104 
Indigobera  sp.  104 
inflatum,  Prosimulium,  210 
Inga  spp.  1 04 
Inophleum  armatum,  104 
Insecta,  14,  15,  16,  80 
inseparata,  Phytomyza,  329,  330,  332 
instans,  Chylomys,  111,  124 
insularis,  Limnephilus,  25,  39,  48,  50,  62, 
67 

intermedia,  Adoratopsylla  (T.),  166,  172, 
174, 176 

intybus,  Cichorium,  337 
invaria  group,  Rhyacophila,  33 
iraca  104 

irritans,  Pulex,  93,  114,  164,  166,  169, 

172,  174,  175 

Isa,  J.M.  (see  Savage,  A.),  227,  229 
Ischnopsyllidae,  127,  180 
Ischnopsyllinae,  127 
Isoderminae,  265 
Isopoda,  86 

isthmica,  Marmosa,  112 
isthmius,  Hydrochaeris,  1 12 


isthmius,  Microsciurus  falviventer,  1 12 
Ixeridopsis,  321,  335,  336 
ixeridopsis,  n.  sp.,  Chromatomyia,  327 , 335, 
336. 344.  345 
Ixeris  alpicola,  336 
Jacobs,  C.H.,97,  98,  180 
jacquini,  Crepis,  331 
jamaicensis,  Artibeus,  1 10 
janus,  Limnephilus,  40,  63 
japonica,  Phytomyza,  334 
japonicum,  Hieracium,  334 
Jatropha  gossypiifolia,  102 
Jeannel,  R.,  84,  88 
johannseni,  Simulium,  226 
Johnson,  F.M.  (see  Beckman,  L.),  184,  186 
Johnson,  P.T.,  94,  113,  140,  165,  175,  180 
Johns,  P.M.,  84,  86,  88 
Johnson,  R.D.  (see  Kershaw,  W.E.),  325 
jucundus,  Dicosmoecus,  35 
Judulien,  F.,  247,  253 
juliflora,  Prosopis,  102 
Juxtapulex  echidnophagoides,  158 
kangaroo,  241 

Kaplan,  W.D.  (see  Dewhurst,  S.A.),  185,  186 

Kapoor,  I.P.,  323,  325 

kappleri,  Peropteryx  kappleri,  1 1 0 

Karl,  O.,  331,  340 

Keast,  A.,  106,  180 

kelp,  83 

Kenodactylus  audouini,  84,  86 
keratus,  Lenar chus  (Prolenarchus),  43 
keratus,  Limnephilus,  43 
Kershaw,  W.E.,  323,  325 
Kjellgren,  B.L,  (see  Betten,  C.),  34,  42,  46,  63 
klagesi,  Polygenis,  116,  140,  152,  166,  172,  174 
klagesi,  Pulex,  1 40 
kluanensis,  Chromatomyia,  335 
Knight,  K.L.,  197,  198,209 
Kohlsia  181 
Kohlsia  falcata  173 
tiptoni,  173 

kok-sghyz,  Taraxacum,  334 
Koble,  H.J.,42,  54 

Kormilev,  N.,  257,  270,  272,  273,  274,  275, 
276,  279,  280,  281, 284,  285,  286,  288 
Kristensen,  N.P.,  81 
Kubska,  J.,  331, 340 
Kurtak,  D.C.,  201, 209, 

Kurten,  B.,  107,  180 


labialis,  Noctilio,  110,  164,  166 
! lackberry,  276 
||  lachenalii,  Hieracium,  331, 337 

lactuca,  Chromatomyia,  327 , 336,  342,  344, 
345 

lactuca,  Phytomyza,  336 
Lactuca  canadensis,  337 
scarida  var.  integrata,  337 
serriola,  331, 336,  337,  345 
spicata,  331 
tatarica,  331 
virosa,  331 
Lactuca  sp.,  334 
Ladenbergia,  105 
laevigatum,  Hieracium,  331 
laevigatum,  var.  tridentatum,  Hieracium,  331 
lagopus,  Ochroma,  102,  104 
Laguncularia  racemosa,  104 
Laird,  M.,  227,  229 
lampsanae,  Phytomyza,  329,  330,  331 
laniger,  Thomasomys,  121 
Laniidae,  226 
Lantana  canescens,  102 
lapponicus,  Asynarchus,  15,  42,  48,  50,  51, 
64,  67 

lapponicus,  Limnephilus,  42 

Lapsana  (=Lampsana)  communis,  330,  33 1 

Lapsana  grandiflora,  33 1 

Lasiurus  sp.,  113 

Lasiurus  ega  fuscatus,  1 1 0 

Lateritics,  Reddish-brown  , 1 00 

Latersol  100 

laticollis,  Cephalodesmicus,  245 
latimanus,  Rhipidomys,  110,  117,  131,  140, 
141, 166 

latipes,  Simulium,  226,  228 
Lee,  V.H.  (see  Anderson,  J.R.),  226,  228 
Leech,  H.B.,  83,  88 
Leg  worms,  226 
lemurinus,  Aotus,  1 1 1 
Lenarchus  (Prolenarchus)  keratus,  15,  43, 
48,  50,  51,  64,  67 

Leonard,  F.A.  (see  Leonard,  J.W.),  44,  54, 

55 

Leonard,  J.W.,  44,  54  55 
Leontodon  autumnalis,  330 
hispidus,  330 
Leontodontinae,  330 
Lepidoptera,  11,  13,  88 


Leptinotarsa  decemlineata,  12,  16 
leptocerus,  Aneurus,  263,  265,  266,  270,  272, 
289,  290,  291, 292,  294,  296,  299,  302,  307 
Leptopsylla  173 

segnis,  115,  131,  133,  166,  172,  174,  175 
Leptopsyllidae,  180 
Leptopsyllinae,  131 

Lethierry,  L.,  270,  271, 275,  278,  281, 288 
leucocytozoan  infection,  219,  226,  227,  229 
Leucocytozoon  anatip,  226,  229 
bonasae,  228 
simondi,  227 , 228,  229 
Lewis,  R.E.,  165,  180 

Liatongus  monstrosus,  238,  239,  241,  252,  253 

lichens,  105 

lilium,  Sturnira,  1 12 

Limnephilidae,  25,  26,  34,  43,  47,  50,  51,  312, 
Limnephilinae,  38 

Limnephilus  alvatus,  25,  27,  39,  40,  48,  50,  51 
63,  67 

argent eus,  41 
femoralis,  41 

insularis,  25,  39,  48,  50,  62,  67 

janus,  40,  63 

keratus,  43 

lapponicus,  42 

modestus,  42 

nimmoi,  25,  27,  38,  48,  50,  52,  62,  66 
rhanidophorus,  42 
secludens,  39,  40 

vernalis,  25,  41 , 48,  50,  5 1 , 63,  67 
Lindner,  E.  (see  Rubtzov,  I.A.),  209 
Lindroth,  C.H.,  84,  88 
Ling,  S.W.,  37,  55 
Linsley,  E.G.,  318 

Linsley,  E.G.  (see  Evans,  H.E.),  315,  316,  317, 
318 

Liponeura  cinerascens,  209 
Listropsyllinae,  180 
Litopterna,  106 
lituratus,  Artibeus,  1 10 
lizards,  1 1 1 

Locusta  migratoria,  10,  12,  13,  14,  16 
Loomis,  F.G.,  106,  180 

Lopez,  G.  (see  Halffter,  G.),  232,  233,  243,  244, 
253 

luggeri,  Simulium,  219,  223,  321,  323 
lugubris,  Rhopalopsyllus,  1 13,  115,  158,  163, 
166,  172,  174,  176 
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lulo,  105 

Lundquist,  A.,  331,  340 
Lutra  annectens,  110,  112 
Lygaeidae,  16 

Lyneborg,  L.  (see  Anthon,  H.),  197,  209 
Lytta  viridana,  5,  6,  7,  9,  10,  11,  12,  13, 

14,  15,  16 

Macchiavello,  A.,  93,  94,  180,  181 
macedero,  104 

Machado-Allison,  C.E.  (see  Tipton,  V.J.), 

113,  124, 139,  158,  182 
Macropsyllidae,  180 
macrophylla,  Cespedesia,  104 
Macropocopris,  241 
magnus,  Eurysternus,  249 
Mahowald,  A.P.,  81 
maize,  105 

major,  Molossus  molossus,  110,  112,  164, 
165, 166 
Malachiidae  88 
Malacopsyllidae  180 
Malagoniella  bicolor,  247 
puncticollis  tubericeps,  247 
mammagua,  104 

Mammalia,  75,  91, 92,  93,  97,  98,  102, 

106,  107,  108,  110-117,  121,  124,  127, 
131,  132,137-142,  158,  164,  165, 
172-182,  220 
man  (see  Homo  sapiens ) 
mangrove,  red  104 
mangrove,  black  1 04 
mangrove,  white  104 
Manning,  S.A.,  331,  340 
Mansingh,  A.  (see  Smallman,  B.N.),  183,  187 
maple  tree,  282 

marginella,  Phytomyza,  327 , 329,  332,  333, 
337, 338,  342 
marina,  Avicennia,  104 
marinus,  Aepus,  84 
Marmosa,  117 
dry  as,  113,  124 
fuscata,  124 
isthmica,  112 
robinsoni,  112 
improvida  caucae,  1 10 
Marsupiaha,  91,  106,  107,  127,  141,  175, 
176,  241, 242,  247 

marsupialis,  Didelphis,  110,  112,  117,  121, 
124,  137,  141,  142,  158,  164,  166,  176 


mastodonts,  107 

maryae,  n.  sp.,  Aneurus,  255,  263,  266,  270, 
283,  289,  290,  291, 292,  294,  296,  299,  302, 
307 

Matchett,  R.E.  (see  Kershaw,  W.E.),  325 
Matsuda,  R.  75 

Matsuda,  R.,  (see  Usinger,  R.L.),  256,  265,  270, 
271, 272, 275, 278, 281, 285, 288 
Matthews,  E.G.,  233,  241, 243,  245,  247,  253 
Matthews,  E.G.  (see  Halffter,  G.),  232,  233, 

240,  243,245,246,247,253 
Mayr,  E.,  86,  88 
mays,  Zea,  105 
Mazama  americana,  112,  113 
americana  zetti,  1 1 1 
Mazur,  J.  331,  340 
maximus,  Aulacopris,  247 
Mecoptera,  77 
medallinius,  Cryptotis,  1 1 1 
megalotus,  Pot  os  flavus,  1 10 
megastigmata,  Rhynchopsyllus,  91,  94,  165 
Megathoposoma  candezei,  247,  253 
Meijere,  J.C.H.  de,  329,  330,  331,  340 
melanoceras,  Acacia,  104 
melanogaster,  Drosophila,  15 
melanurus,  Philander,  1 12 
Melinis  minulti flora,  104 
Melilotus,  315 
Meloidae,  5,  14,  15,  16 
Membrillo,  104 
Mendez,  E.,  75,94,  181 
Mendez,  E (see  Tipton,  J.),  113,  121,  122,  130, 
134,  139,  142,  149,  154,  158,  161,  162,  163, 
165, 168,  170, 171,  173, 182 
Menke,  A.S.,  318 
mephistophiles,  Pudu,  1 13 
meridionale,  Simulium,  226 
Merkley,  D.R.,  (see  Ross,  H.H.),  39,  42,  43,  55 
mertensiana,  Cassiope,  335 
mesquite,  102,  276 
Metachirus  nudicaudates,  1 66 

nudicaudates  Colombians,  111,  176 
Metcalf,  R.L.  (see  Kapoor,  I.P.),  325 
mexicana,  Atta,  238 
mexicanus,  Eurysternus,  249,  251 
mexicanus,  Reithrodontomys,  110,  138 
micantha,  Trema,  104 
Michalska,  Z.,  331,  340 
Michna,  J.,  331, 340 
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Miconia  albicans,  1 05 
micranthum,  Ocimum,  102 
microfilaria,  226,  227 
Microsciurus  flaviventer  isthmius,  1 1 2 
migratoria,  Locusta,  10,  12,  14,  16 
Millar,  J.L.,  222,  229 
milleri,  Reithrodontomys  mexicanus,  1 1 1 
Milne,  L.J.,  27,  33,  34,  37,  40,  42,  46,  55 
milnei,  Rhyacophila,  25,  31,  34,  50,  60,  66 
Mills,  M.L.  (see  Kershaw,  W.E.),  325 
Mimosa,  104 

minimus,  Chironectes,  110,  111,  112,  142 
minusculus,  C.,  40 
minuscula,  Phytomyza,  332 
minutiflora,  Melinis,  104 
minutus,  Aneurus,  255,263,  266,  269,  274, 
275,  276,  277,  278,  280,  289,  290,  291, 
292, 294, 296,  299,  302,  304,  307 
minutus,  Oryzomys,  124,  127,  132 
mirae,  Tylomys,  1 1 2 
Miridae,  288 
Mitchell,  J.,  321,  325 
mixtum,  Prosimulium,  224 
modes ta,  Anabolia,  42 
modesta,  Stenophylax,  42 
modestus,  Anisogamus,  42 
modestus,  Asynarchus,  42 
modestus,  Limnephilus,  42 
Mokry,  J.E.,  207,  209 
molitor,  Tenebrio,  6,1,  11,  16 
Moll,  A. A.,  94,  164,  181 
Molossidae,  164,  166 
Molossus  molossus,  1 64 
Molossus  molossus  major,  164,  165,  166 
Mollusca,  97,  98 
mombin,  Spondias,  102 
monkeys,  107,  243 

montanus,  Aneurus,  263,  266,  270,  285, 
289,  290,  291,  292,  294,  296,  299,  302, 
308 

Montenegro,  E.  (see  Espinal,  T.,  L.S.),  102, 
178 

monteno,  105 

monticola,  Cleopsylla,  114,  124,  125,  166 
monstrosus,  Liatongus,  238,  239,  241,  252, 
253 

Moore,  I.,  85,  88 

Moores,  E.  (see  Valentine,  J.W.),  106,  182 
Moose,  226 


mori,  Bombyx,  13,  15 
mosquito,  209,  210,  225 
morosus,  Carausius  (=Dixippus),  6,  10,  12,  13, 
15,  16 

mortino,  105 

mosquero,  104,  105 

Moss,  H.C.  (see  Mitchell,  J.),  321,  325 

mosses,  105 

mouse,  house,  131,  175,345 
Muller,  P.,  107,  108,  112,  181 
mulgedii,  Phytomyza,  329,  330,  331 
munchiquensis,  Oryzomys,  110 
muralis,  Mycelis,  330,  331 
Muridae,  158,  1 66,  173 
murids,  158,  175 
murorum,  Hieracium,  331 
Mus  mus cuius,  110,  112,  131,  175, 

Mustela  frenata,  110,  112,  166 
Mustelidae,  166 
muticus,  Canthon,  247 
Mycelis  muralis,  330,  331 
My otis  sp.,  113 
Myotis  chiloensis,  1 1 1 
myxomatosis,  226 

Maclnnes,  C.D.,  (see  Bennett,  G.F.),  227,  228 
McCaman,  R.E.  (see  Dewhurst,  S.A.),  185,  186 
186 

McLachlan,  R.,  34,  42,  55 
nana,  Crepis,  335 
narvae,  Rhyacophila,  33,  34 
Nasua  nasua,  1 1 2 
nasua  candace,  1 1 0 
olivacea,  1 1 1 
socialis,  140 
nasua,  Nasua,  1 1 2 

nasutus,  Aneurus,  263,  268,  286,  289,  290,  291, 
292,  294,  296,  308 
Navas,  L.,  33,  55 

Neacomys  tenuipes  tenuipes,  112 
Neave,  F.,  34,  35,  55 
Nectomys  alfari  esmeraldarum,  111,.  112 
neglectus,  Bembecinus,  3 1 8 
Negre,  J.,  86,  87 
Nematocera,  79,  195,  209 
Neocanthidium,  241, 252 
neojamaicensis,  n.  sp.,  Aneurus,  255,  256,  263, 
266,  268, 277, 278,  289, 290, 291, 292, 294, 
297, 300, 302,  308 
Neophylacinae,  36,  47 
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Neophylax,  36,  47 
pulchellus,  37 

rickeri,  25,  37,  47,  50,  51,  58,  61, 66 
Neotropical  Carabidae,  Indices,  479—493 
Neotyphloceras,  173 

rosenbergi,  116,  117,  120,  166,  172,  174, 
176 

Neotyphloceratini,  117 
Neuroptera,  77 
Newell,  R.L.,  28,  30,  33,  55 
nice  fori,  Ichthyomys,  1 1 1 
Nichols,  R.F.,  309,  310 
nigricans,  Achat ocarpus,  102 
nigrifrons,  Oxymycteris  p.,  141 
nigripennis,  Thalassotrechus,  84,  85 
nigripennis,  Thalassotrechus  barbarae, 

83,  86 

Nimmo,  A.P.,  26,  27,  28,  30,  31,  32,  33, 

34,  38,  40,  41, 42,  45,  46,  47,  48,  49, 

50,  51,  52,  55,  57 

nimmoi,  Limnephilus,  25,  27,  38,  48,  50, 
52,  62,  66 
Noctilionidae,  166 
Noctilio  labialis,  110,  164,  166 
Noel-Buxton,  M.B.,  323,  325 
Nonapsylla,  \16 
nora,  Dolophilodes,  69,  71 
norvegicus,  Rattus,  3, 11 0,  111,  1 12,  158, 
166 

Notungulata,  106 
novemcinctus,  Dasypus,  110,  158 
novusamericans,  Dolophilodes,  69 
Nowak,  Z.,  (see  Michalska,  Z.),  331,  340 
Nowakowski,  J.T.,  330,  331,  337,  340 
Nowicki,  J.,  331,  340 
nudicaudates,  Metachirus,  166 
Nunberg,  M.,  331,  340 
Nygren,  W.E.,  97,  111,  181 
Nystrom,  R.F.  (see  Kapoor,  I.P.),'325 
oak, 275 

obliqua,  Steniolia,  315 
O’Brien,  R.D.,  183,  187 
obscurus,  Caenolestes,  113,  121,  124,  127, 
131,  132,  166 

obscurus  fuliginosus,  Dendragapus,  228 
O chroma  lagopus,  102,  104 
Ocimum  micranthum,  102 
Odocoileus  goudotti,  1 13 
tropicalis,  112 


Odocoileus  virginianus,  110,  112,  113 

Odonata  323  I 

officinale,  Taraxacum,  331,  333,  337 

oleraceus,  Sonchus,  330,  334,  336 

Oligophlebodes,  36 

Oligoryzomys,  182 

olivacea,  Nasua,  1 1 1 

O’Leary,  S.B.  (see  Moll,  A. A.),  94,  164,  181 
Olsson,  A.S.,  97,  181 
onca,  Felis,  1 12 

Onchocerca  (=Wehrdikmansia)  cervipedis,  226 
Oncopeltus  fasciatus,  6,  12,  13,  14,  15,  16 
onion,  105 

Oniticellini,  233,  235,  237,  238,  251 
Oniticellus  cinctus,  237 , 251, 252 
Onitini,  233,  235,  238 
Onitis,  243,  245 

Onthophagini,  233,  235,  238,  253 
Onthophagus,  238,  243 
Onthophagus  compositus,  252 
parvus,  241 

ophyrus,  Rhyacophila,  27 

opossum,  Philander,  110,  111,  112,  117, 

121, 166 

Orcutt,  A.W.  (see  Betten,  C.),  34,  42,  46,  53 
orellana,  Bixa,  102 
ornatus,  Tremarctos,  113 
Ornithofilaria  fallisensis,  226,  228 
O’Roke,  E.C.,  226,  229 
Orthoptera,  11,  12,  13,  15,  16,77  79 
Orthopteromorpha,  79 
oryzae,  Sitophilus  (=Calendra),  11,  13,  17 
Oryzomys  albigularis,  91,  110,  117,  124,  127, 
131, 129, 140, 141, 166 
alfaroi,  117,  132,  166 
alfaroi  palmirae,  1 10 
caliginosus,  91,  111,  112,  117,  121,  132, 

137, 138, 140, 141,  142,  158,  164 
capito,  1 1 2 
concolor,  1 1 2 

(Melanomys)  caliginosus,  140,  166 
minutus,  124,  127,  132 
munchiquensis,  110 
(Oligoryzomys),  117,  138,  166 
physodes,  140 
stolzmanni,  141 
Osborne,  D.,  309 
Osgood,  W.H.,  107,  113,  181 
oviceps,  Simulium,  194,  196,  197,  199,  200,  201, 
203,  204,  205,  206,  207,  217,  218 


XIX 


ovipennis,  Trechus,  84 
Oxymycteris  p.  nigrifrons,  141 
paca,  Agouti,  104,  112,  142,  158,  166 
pallidipes,  Dolophilodes  (D.),  69,  70 
palmata,  Carludovica,  104 
palmirae,  Oryzomys  alfaroi,  110 
paludosa,  Crepis,  331 
paluster,  Sonchus,  330 
panamensis,  Procyon,  112 
paniculatum,  Talinum,  102 
Panicum  barbinode,  96 
maximum,  96 
paramos,  96,  127 
Paraphytomyza,  339 
Paridae,  226 
Parmenter,  L.,  331,  340 
Parapsylline,  176 
Parapsyllini,  132 
pardalis,  Felis,  1 1 2 
pardionoides,  Felis  tigrina,  1 10 
parnassum,  Simulium,  224,  226 
parvus,  Onthophagus,  241 
Pascual,  R.,  (see  Patterson,  B.),  98,  106 
107,  108,  176,  181 
patens,  Hamelia,  104 
Patino-Camargo,  L.,  94,  181 
patriciae,  n.  sp.,  Aneurus,  254,  255,  263, 
266,  267,  270,  274,  276,  287,  289,  290, 
291,  292,  294,  297,  300,  302,  308 
Patrobini,  87 
Patterson,  B.,  93,  98,  181 
Patterson,  B.  & R.  Pascual,  98,  106,  107, 
108, 176 

pavonia,  Cora,  105, 
pecari,  Tayassu,  112,  142 
peccaries,  107 
pejibaye,  104 

penetrans,  Tunga,  113,  165,  166,  171,  172, 
174, 175 

pentandra,  Ceiba,  102 
pentaphylla,  Tabebuia,  102 
peripinnatus,  Ceratophyllus,  131 
peripinnatus,  Dasypsyllus  gallinulae,  116, 
131, 134,  166,  172, 174, 175 
Periplaneta  americana,  1 5 
Peromyscini  107 
Peromyscus,  173 

Peropteryx  kappleri  kappleri,  1 1 0 
perplexus,  Ctenidiosomus,  124 


Persea  americana,  1 04 
Petasites,  327 , 339 
frigidus,  334 
Petersen,  B.,  86,  88 

Peterson,  B.V.,  (see  Davies,  D.M.),  225,  228 
Peterson,  B.V.,  (see  Wood,  D.M.),  206,  210 
Peterson,  D.G.,  225,  229 
Peterson,  D.G.  (see  West,  A.S.),  225,  229 
Peterson,  D.G.  (see  Wolfe,  L.S.),  225,  229 
Phanaeina,  235,  242 
Phanaeus,  243,  253 
daphnis,  233,  242,  244 
Phasmatodea,  6,  16,  79 
Philander  griscescens,  110 

opossum,  110,  111,  112,  117,  121,  166 
melanurus,  112 
Philarctus  quaeris,  313 
Philocasca  alba,  25,  45,  49,  50,  65,  67 
thor,  45,  49 
Phryganea  fusca,  42 
Phthiraptera  78 

phyllisae,  Plocopsylla,  91,  1 14,  127,  128,  166, 
172, 174 

Phyllostomus  discolor,  112 
hastatus,  1 1 2 
Phyllotis,  176 
Phytagromyza,  339 

Phytomyza  albiceps,  327 , 328,  329,  332,  334, 
337, 338 
aposeridis,  327 
aquilegiae,  332 
archhieracii,  337 , 338 
atricornis,  339 

columbiana  n.  sp.,  327 , 332,  333,  343,  345, 

erigerophila,  337 

hieracina,  329,  330 

inseperata,  329,  330,  332 

japonica,  334 

lactuca,  336 

lampsanae,  329,  330,  331 
marginella,  327 , 329,  332,  333,  337,  338, 
342 

minuscula,  332 

mulgedii,  329,  330,  331 

prenanthidis,  329,  330,  331 

robustella,  327 

senecionella,  334 

sonchi,  329,330,331,332,338 

sonchi  cicerbitae,  329 
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Phytomyza  sonchi  hieracina,  329,  338 
sonchi  lampsanae,  329 
sonchi  mulgedii,  329,  338 
sonchi  prenanthidis,  329 
sonchina,  329,  330,  332 
syngenesiae,  339 
taraxaci,  331,  337,  338 
Phytomyza  sp.,  329,  330,  331 
Picea  engelmanni,  279 
glauca,  279 
Picris,  330,  338 
echioides,  330,  334 
hieracioides,  330 
pictipes,  Simulium,  206 
picturatus  group,  Limnephilus,  39 
pigs  fern,  104 
Pilosa,  Portulaca,  1 02 
pinchaque,  Tapirus,  1 1 3 
Pinus  ponder osa,  320 
Pinus,  sp.,  320 
phaeus,  Phyllotis,  141 
Phyllostomatidae,  166 
Phyllotis.  phaeus,  141 
physodes,  Oryzomys,  140 
Piper  aduncum,  104 
pisonae,  Aneurus,  257 , 268,  277 , 308 
Pithcellobium  dulce,  102 
plantanifolia,  Cavanillesia,  104 
platanillos,  104 

Platycentropus  plectrus,  25,  44,  49,  50, 

51,  65 

Platyphylax  alascensis,  46 
Plecoptera,  322,  323 
plectrus,  Hylepsyche,  44 
plectrus,  Platycentropus,  25,  44,  49,  50,  51, 
67 

Pleochaetis,  94,  173,  180 

equatoris  equatoris,  117,  131,  172,  174 
dolens  quit  anus,  131 

smiti,  117,  131,  132,  134,  166,  172,  174 
Pleridium  aquilinum,  104 
Philopotamidae,  52,  69 
Plocopsylla,  173,  175 

phyllisae,  91,  114,  127,  128,  166,  172, 
174 

scotinomi,  175 

thor,  114,  127,  128,  166,  172,  174 
Podalonia  valida,  3 1 8 
Pogonini,  84 


politus,  Aneurus,  263,  266,  267 , 269,  271, 272, 
278,  289,  290,  291, 292,  294,  297,  300,  302, 
306 

Pollitzer,  R.,  94,  181 
Polytricum  sp.,  105 

Polygenis  bohlsi  bohlsi,  116,  132,  142,  166,  172 
174 

brachinus,  138 

caucensis  n.  sp.,  91 , 116,  137,  142,  144,  145, 
166,  172,  174 

delponti,  91,  116,  138,  146,  147,  148,  166, 

172, 174 

dunni,  113,  116,  139,  141,  149,  172,  174 
hopkinsi  n.  sp.,  91,  1 15,  1 16,  139,  150,  166, 

172, 174 

klagesi,  116,  140,  152,  166,  172,  174 
klagesi  samuelis,  91,  140 
pradoi,  91,  116,  140,  153,  166,  172,  174 
roberti,  172,  174 

roberti  beebei,  113,  116,  137,  140,  141,  154 
thurmani,  91,  115,  141,  155,  166,  172,  174 
trapidoi  n.  sp.,91,  115,  116,  141,  156,  166, 

172, 174 

popayanus,  Thomasomys,  1 1 1 
Portulaca  pilosa,  1 02 
potatoes,  105 
Potos  flavus,  1 12 

flavus  megalotus,  1 10 

Potter,  D.S.  (see  Newell,  R.L.),  28,  30,  33,  55 
potteri,  Rhyacophila,  30 
poultry,  226,  227 

pradoi,  Polygenis,  91,  116,  140,  153,  166,  172, 
174 

pradoi,  Rhopalopsyllus,  140 
Pratt,  J.J.,  Jr.  (see  Babers,  F.H.),  185,  186 
Prenanthes,  331 
purpurea,  330 

prenanthidis,  Phytomyza,  329,  330,  331 
prenanthoides,  Cicerbita,  331 
primates,  107,  166 
prinoides,  Quercus,  272 
prita,  Psychoglypha,  15,  46,  49,  65 
Procyon  cancrivorus  panamensis,  1 1 2 
Proechimys,  140 
colombianus,  112 
guyannensis,  1 1 2 

semispinosus,  112,  121,  140,  142,  166 
Prolenarchus,  43,  48 
prolixus,  Rhodnius,  12 
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Prosimulium,  228 
conistylum,  207 , 209 
fulvum,  224 
fuscum,  224 
hirtipes,  224,  225 
inflation,  210 
mixtum,  224 
Prosopis  juliflora,  1 02 
Prosympiestinae,  265 
Provancher,  L.,  281,  288 
Prunus,  105 
Psychodidae,  198,  209 
Psychoglypha  alascensis,  25,  46,  47,  49,  65 
alaskensis,  46,  49 
prita,  25 ? 49,  65 
schmidi,  49 
subborealis,  46,  49 
ulla,  46,  47,  49 
Psocoptera,  77 
pterota,  Fugatera,  102 
Ptychopteridae,  198,  209 
pubescens,  Ammophila,  318 
pucherani,  Sciurus,  1 1 1 
Pudu  mephistophiles,  113 
pulchella,  Arctopora,  312 
pulchellus,  Neophylax,  37 
Pulex,  1 73,  1 75 
bohlsi,  132 
cheopis,  158 
felis,  164 
klagesi,  140 

irritans,  93,  164,  166,  169,  172,  174, 

175 

segnis,  131 

simulans,  91,  114,  164,  166,  172,  174, 
175 

pulex,  Rhynchopsyllus,  91,  94,  1 13,  164, 
165,  170,  172,  174, 175 
Pulicidae,  158 
Pulicinae,  158 
Pulicini,  164 
Pulicoidea,  158 

pulmonarioides,  Hieracium,  331 
punctata,  Dasyprocta,  110,  112,  142,  166 
puncticollis  tubericeps,  Malagoniella,  247 
Puri,  I.M.,  198,  209 
purpurea,  Prenanthes,  330,  331 
pusillus,  Aneurus,  263,  266,  268,  277 , 284, 
292,  300,  303,  307 


Putnam,  J.D.,  34,  55 

Pygiopsyllinae,  121,  180 

Pygiopsyllidae,  121,  175 

pygmaeus,  Aneurus,  255,  263,  266,  269,  275, 

276,  304,  307 
quaeris,  Philarctus,  3 1 3 
quadridens,  Cephalodesmius,  245 
Quercus  prinoides,  272 
virginiana,  215,  276 
Quassia  sp.,  105 

quitanus,  Ploechaetis  dolens,  1 3 1 

quitoense,  Solanum,  105 

rabbits,  107,  226,  247 

racemosa,  Langulallaria,  104 

Rageau,  J.  (see  Grenier,  P.),  197,  199,  209 

rainbow  trout,  322 

Rapnea  sp.  105 

rat,  spiny,  140 

Rattus,  3,  158,  175,  176 

novegicus,  3,  110,  111,  112,  158,  166 
rattus,  Rattus,  3,  110,  111,  112,  131,  158,  166 
Raven,  P.H.,  106,  107,  181 
Ray,  C.,  86,  88 
redbud  tree,  176 
Reed,  E.B.,  322,  323,  325 
Reichardia,  330 

Reithrodontomys  mexicanus,  110,  138 
mexicanus  milleri,  1 1 1 
Rempel,  J.G.,  221, 222,  229 
Rempel,  J.G.,  (see  Fredeen,  F.J.H.),  221,  228,  325 
Rempel,  J.G.,  (see  Millar,  J.L.),  222,  229 
Rempel,  J.G.,  (see  Arnason,  A.P.),  324 
Renjifo-Salcido,  S.,  165,  181 
re x,  Ctenidiosomus,  115,  121,  172,  174 
rhanidophorus,  Asynarchus,  42 
rhanidophorus,  Limnophilus,  42 
Rheomys,  1 17 

Rhipidomys  latimanus,  110,  117,  131,  140, 

141,  166 

similis,  117,  124,  166 
Rhizophora  brevistyla,  104 
Rhodnius  prolixus,  12 
Rhopalopsyllidae,  132,  176,  180 
Rhopsalopsyllinae,  132 
Rhopalopsyllini,  132 
Rhopalopsylloidea,  132 
Rhopalopsyllus,  115,  164,  173,  176 

australis  tupinus,  115,  142,  161,  166,  172, 

174, 176 
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Rhopalopsyllus  beebei,  140 

cacicus  saevus,  1 13,  115,  158,  162,  166, 

172. 174. 176 
dunni,  139 

lugubris,  1 13,  1 15,  158,  162,  166,  172, 

174. 176 

lugubris  cry ptocteres,  158 
pradoi,  140 

Rhyacophila  acropedes,  28 

autumnalis,  n.  sp.,  25,  30,  34,  50,  51, 

58,  60,  66 
bifila,  33 
coloradensis,  33 

donaldi,  n.  sp.,  25,  29,  34,  50,  51,  58, 

59,  66 
ebria,  29 
hyalinata,  33 

milnei,  25,  31,  34,  50,  60,  66 

narvae,  33,  34 

ophrys,  27 

potteri,  30 

rickeri,  30 

vepulsa,  33 

simplex,  25,  27,  34,  50,  58,  59,  66 
unimaculata,  25,  30,  34,  50,  51,  60,  66 
vobara,  33 
vocala,  33 

vao,  25,  27,  28,  34,  50,  51,  59,  66 
Rhyacophilidae,  25,  26,  27,  50,  51,  31 1 
Rhynchopsyllus  megastigmata,  91, 94,  165 
pulex,  91,  94,  113,  164,  165,  170,  172 
174,  175 

Rhypidae,  198,  209 
rickeri  group,  Neophylax,  37 
rickeri,  Neophylax,  25,  37,  47,  50,  51,58, 
61 , 66 

rickeri,  Rhyacophila,  30 
robinii,  Aepopsis,  84 
roberti,  Polygenis,  172,  174 
Robineau-Desvoidy,  J.-B.,  329,  340 
robinsoni,  Marmosa,  1 1 2 
roble,  102 

robustella,  Phytomyza,  327 
Rodentia,  166 

rodents,  92,  93,  102,  108,  124,  127,  131, 
132,  141,  173,  175,  176,  241 
rodents,  caviomorph,  107,  175,  176 
rodents,  cricetine,  92,  106,  124,  127,  132, 
141, 175, 181 


rodents,  myomorph,  107,  176 
rodents,  oryzomine,  132 
rodents,  sciuromorph,  107 
roseae,  n.  sp.,  Aneurus,  255,  263,  265,  266,  269, 
279, 289, 290, 291, 292, 294, 297, 300, 302, 
306 

rosenbergi,  Neotyphloceras,  116,  117,  120,  172, 

174, 176 

rosenbergi,  Typhlocerus,  117 
Ross,  H.H.,  26,  27,  30,  33,  34,  37,  39,  40,  42, 
43,44,  55 

Rothmaler,  W.,  328,  241 

Rothschild,  M.  (see  Hopkins,  G.H.E.),  165,  175, 
180 

rotunda  group,  Rhyacophila,  28 
rotundus,  Desmodus,  112,  164,  166 
Roy,  D.  38,43,44,55 
Royer,  L.M.  (see  Fredeen,  F.J.H.),  325 
rubber,  104 
rubra,  Crepis,  331 
rubrum,  Acer,  282 
Rubtzov,  I.A.,  197,  198,  209 
Rubus  sp.,  105 
rufescens,  Echinoprocta,  1 1 1 
ruficollis,  Calathus,  86 
rugglesi,  Simulium,  226 
runcinata,  Crepis,  334 
Ryden,  N.S.,  329,  330,  331, 332,  341 
sabaudum,  Hieracium,  330,  331 
Sabrosky,  C.W.  (see  Stone,  A.),  220,  229 
saevus,  Rhopalopsyllus  cacicus,  158,  162,  166, 
172, 174 

Saha,  J.G.,  (see  Fredeen,  F.J.H.),  325 
samuelis,  Polygenis  klagesi,  140 
Sanchez,  E.H.,  94,  181 
Sangha,  G.K.  (see  Kapoor,  I.P.),  325 
sanguinosus,  Aradus,  281 
sapiens,  Homo,  164,  165,  166,  175 
Sarkar,  D.  (see  Sengupta,  R.),  183,  187 
Sasakawa,  M.,  334,  341 
Sauer,  C.O.,  94,  181 
Savage,  A.,  227,  229 
Savage,  J.M.,  106,  181 
Saxifragaceae,  339 
Say,  T.,  271,  278,  288 
Scarabaeidae,  231, 252,  253 
Scarabaeinae,  231, 232,  233,  241,  242,  245, 
249,251,253 

Scarabaeini,  233,  235,  237,  243,  245,  247,  248, 
249,  253 
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scariola  var.  integrata,  Lactuca,  233 
Schistocerca  gregaria,  13,  15 
schisto siphon,  Hieracium,  33 1 
Schmid,  F.,  26,  27,  28,  30,  33,  34,  36,  37 
39,42,43,44,  55,  56 
Schmid,  F.,  (see  Denning,  D.G.),  30,  54 
schmidi,  Psychoglypha,  49 
Schmidt,  K.J.,  (see  Fest,  C.),  183,  186 
Sciuridae,  166,  175 

Sciurus  granatensis  valdiviae,  108,  166 
pucherani  caucenis,  1 1 1 
Scolopsyllus,  173,  176 

colombianus,  115,  119,  141,  159,  160, 
166,  172,  174,  181 
scotinomi,  Plocopsylla,  175 
Scott,  J.  (see  Douglas,  J.),  256,  288 
Scott,  W.B.,  106,  107,  181 
scrofa,  Sus,  165,  175 
Scudder,  G.G.E.,  77,  78 
Sechium  edule,  104 
secludens,  Limnephilus,  39,  40 
segnis,  Leptopsyllus,  91,  115,  131,  133, 
166,  172,  174,  175 
segnis,  Pulex,  1 3 1 
Sehgal,  V.K.,  334,  336,  337,  341 
Seidel,  J.,  331,  341 

semispinosus,  Proechimys,  121,  140,  142, 
166 

semistriatus,  Conepatus,  110 
Senecio,  105,  327,  334,  339 
atropurpureus  tomentosus,  334 
congestus  var.  palustris,  334 
Senecioneae,  334,  339 
senecionella,  Chromatomyia,  327 , 334 
senecionella,  Phytomyza,  334 
Sengupta,  R.,  75,  183,  187 
sensitive-plant,  104 
septentrionalis,  Aneurus,  255,  278 
sericea,  Freziera,  105 
Serra-Tosio,  B.,  207,  210 
serriola,  Lactuca,  331, 336,  337,  345 
Severin,  G.  (see  Lethierry,  L.),  270,  271, 
275,278,281,288 
shale,  97 
sheep,  222,  241 
Sherman,  F.,  281,  288 
Shewell,  G.E.,  226,  229 
sibirica,  Crepis,  331 
sibirica  group,  Rhyacophila,  30 


Sigmodon  sp.,  117,  132,  176 
hispidus,  1 1 2 

hispidus  bogotensis,  110,  112 
Sigmodontini,  107 
silkworms,  16 
silvaticum,  Hieracium,  331 
similis,  Rhipidomys,  117,  124,  166 
Simon,  Jean-Pierre,  183,  187 
simile,  Simulium,  228 
simondi,  Leucocytozoon,  227 , 228,  229 
simplex,  Aneurus,  255,  263,  266,  268,  279, 

289,  290,  291,  292,  294,  297,  300,  303,  305 
simplex,  Rhyacophila,  23,  27,  34,  50,  58,  59,  66 
Simpson,  G.G.,  106,  107,  166,  181 
simulans,  Pulex,  91,  1 14,  164,  166,  172,  174,  175 
Simuliidae,  195,  197,  198,  204,  206,  207,  209, 
210, 219, 226, 228, 229, 322, 335 
Simulium,  325 

arcticum , 221,  222,  223,  224,  228,  229,  321, 
322,323,324,325 
aureum,  228 

cheesmanae,  195,  196,  207 
croxtoni,  226 
decorum,  224 
defoliarti,  221 
euryadminiculum,  226 
griseum,  224 
johannseni,  22 6 
latipes,  226,  228 
luggeri,  219,  223,  321, 323, 
meridionale,  226 

oviceps,  195,  196,  197,  199,  200,  201, 203, 
204,  205,  206,  207,  217,  218, 
parnassum,  224,  226 
pictipes,  206 
rugglesi,  226 
simile,  228 

tahitiense,  195,  196,  197,  199,  200,  201, 202, 
203,  204,  205,  206,  207,  21  1,  212,  214, 
215,216,217 
tuberosum,  224 

venustum,  207,  219,  224,  225,  226 
vittatum,  196,  200,  202,  206,  207,  224,  225, 
Siphonaptera,  77,  77,  81, 91, 94,  122,  130,  134 
139,  140, 149,  154,  161,  162,  163,  165, 168, 
170, 171, 173, 177, 180, 181 
Sitophilus  (=Calendra)  oryzae,  11,13 
Sittidae,  226 
Skala,  H.,  331,341 
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slateri  n.  sp.,  Aneurus,  255,  263,  266,  268, 
285, 289, 290, 291, 292, 295,  297, 300, 
303,  306 

Smallman,  B.N.,  183,  187 
Smart,  J.,  196,  198,  210 
Smith,  E.L.,  78 

Smith,  E.M.  (see  Freyvogel,  T.A.),  184,  186 
Smith,  J.,  184,  187 
Smith,  S.D.,  27,  33,  56 
Smithies,  O.,  184,  187 
smiti,  Pleochaetis,  117,  131,  132,  134,  166, 
172, 174 

socialis,  Nasua,  140 
Solanum  quitoense,  105 
tuberosum,  105 
Solidago,  330,  332 

sonchi,  Phytomyza,  329,  330,  331,  332,  338 
sonchi  cicerbitae,  Phytomyza,  329 
sonchi  hieracina,  Phytomyza,  329,  338 
sonchi  lampsanae,  Phytomyza,  329 
sonchi  mulgedii,  Phytomyza,  329,  338 
sonchi  prenanthidis,  Phytomyza,  329 
sonchina,  Phytomyza,  329,  330,  332 
Sonchus  arvensis,  330,  336 
arvensis  uliginosus,  336,  337 
asper,  330,  334,  336 
oleraceus,  330,  334,  336 
paluster,  330 

Sdnderup,  H.P.S.,  331,  341 
Sortosa,  69,  70 

soricina,  Glossophaga,  110,  112,  164,  166 
speciosa,  Sternopsylla  distincta,  115,  127, 
130,  166,  172,  174 

Spencer,  G.J.,  (see  Ross,  H.H.),  27,  30,  33, 
34,  37,  39,  55 

Spencer,  K.A.,  329,  330,  331, 332,  336, 

337, 341 

Spencer,  K.A.  (see  Hering,  E.M.),  331,  339 
Sphecidae 

Sphinctopsylla,  17  3,  175,  176 

diomedes,  91,94,  114,  124,  126,  166, 

174 

tolmera,  114,  127,  166,  172,  174 
spicata,  Lactuca,  331 
Spondias  mombin,  102 
sponges,  97 
spurge,  102 
squirrels,  107,  173 
squirrel,  red,  108 


Stainer,  J.,  56 

Stal,  C.,  271,278,  281,288 
stalzmanni,  Oryzomys,  141 
Staphylinidae,  83,  88 
Starke,  H.,  331,341 
Stary,  B.,  331,  341 
Stebbins,  G.L.,  330,  337,  341 
Steiner,  A.L.,  315,318 
Steniolia,  316,  318 
obliqua,  315 

Stenophylax  fusorius,  42 
gilvipes,  34 
modesta,  42 

Stenopsyche  griseipennis,  6,  11,  12,  13,  15 
Stenopsychidae,  15 
Stephanocircidae,  124,  175,  180 
Stephano  circus,  175 
Sternopsylla,  173 
Sternopsylla  distincta,  175 
intermedia  copha,  117 
speciosa,  1 15,  127,  130,  166,  172,  174 
Stirton,  R.A.,  98,  106,  182 
Stone,  A.,  198,210,  220,229 
strawberries,  105 
Strepsiptera,  77 
Sturnia  lilium,  1 1 2 

Stys,  P.,  257,  259,  262,  265,  271,  288 
subborealis,  Psychoglypha,  46,  49 
subcentralis  group,  Limnephilus,  38 
subhyalinus,  Glaphyrocanthon,  243 
subrufa,  Carollia,  112 
superba,  Gustavia,  104 
surrumbo,  104 
Sus  scro fa,  165,  175,  222 
Sylvilagus  andinus,  112 
brasiliensis,  110,  111,  112 
fulvescens,  110,  111 

syngenesiae,  Chromatomyia,  327,  328,  334, 
335, 337 

syngenesiae,  Phytomyza,  339 
Tabebuia  chrysantha,  104 
pentaphylla,  102 
Tadarida  sp.,  127,  166 
brasiliensis,  110,  127 

tahitiense,  Simulium,  195,  196,  197,  199,  200, 
201,202,  203,  204,  205,  206,  207,  211,  212, 
213,214,215,216,217 
tajacu,  Tayassu,  112,  142 
Talinum  paniculatum,  102 
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Tamandua  tetradactyla,  1 12 
Tamsitt,  J.R.,  94,  182 
tapirs,  107 
Tapirus  bairdii,  1 1 2 
pinchaque,  1 1 3 

taraxaci,  Phytomyza,  331,  327,  338 
Taraxacum,  331,  333,  337,  338 
kok-sghyz,  334 
officinale,  331,  333,  337 
Tarshis,  I.B.  (see  Herman,  C.M.),  227,  229 
tatarica,  Lactuca,  331 
Tate,  G.H.H.,  113,  182 
Tayassu  pecari,  112,  142 
tajacu,  112,  142 
tectorum,  Crepis,  334,  337 
Tenebrio  molitor,  6,  7,  11,  16 
Tenebrionidae,  6 
tenuicornis,  Aneurus,  272 
tenuipes,  Neacomys  tenuipes,  1 1 2 
tenuis,  Aneurus,  263,  266,  270,  272,  273 
289,  290,  291,  292,  295,  297,  300,  308 
testaceus,  Thalassobius,  84 
Tetraonidae,  226 
Tetrapsyllus,  173,  176 

com/s,  91,  115,  132,  136,  166,  172,  174 
tetradactyla,  Tamandua,  1 1 2 
Tettigoniidae,  77 

Thalassotrechus  barbarae,  75,  83,  84,  85, 
86,  87,88,89,90 
barbarae  barbarae,  83,  86 
barbarae  nigripennis,  84,  85,  89 
testaceus,  84 
Thallomyscus,  182 
thapsoides,  Hieracium,  331 
Thierry,  A.  (see  Freyvogel,  T.A.),  184,  186 
thomasi,  Crypto tis,  1 1 1 
thomasi,  Imania,  25,  35,  47,  50,  58,  62,  66 
Thomasomys  sp.,  121,  127,  166,  173,  176 
aureus,  110,  111,  117,  121,  166 
cinereiv enter,  111,  113,  117,  121,  124, 
127, 131, 132, 164, 166 
fuscatus,  111,  117,  121,  124,  132,  140, 
166 

hylophilus,  124 
laniger,  121,  124 
po  pay  anus,  1 1 1 
vestibus,  124 
thor,  Philocasca,  45,  49 
thor,  Plocopsylla,  114,  127,  128,  166,  172, 
174 


Thorpe,  W.H.,317,318 
thous,  Cerdocyon,  112,  164,  166 
Thraupidae,  226 

thurmani,  Polygenis,  91,  115,  141,  155,  166, 

172. 174 

Thysanoptera,  8 1 
Thysanura,  77,  78 
Tiamastus,  \16 
Tiarapsylla,  176 

tillyardianum,  Austro simulium  ( Austro simulium), 
209 

Tipton,  V.J.  (see  Wenzel,  R.L.),  107,  165,  175, 
176,  182 

Tipton,  V.J.  and  G.E.  Machado-Allison,  1 13, 

132, 139,  158,  182 

Tipton,  J&E.  Mendez,  113,  121,  122,  130,  134, 
139, 142, 149, 154, 158,  161, 162, 163,  165, 
168, 170, 171, 173, 182 
tiptoni,  Kohlsia,  173 

tolmera,  Sphinctopsylla,  114,  127,  166,  172,  174 
Torre-Bueno,  J.R.  de  la,  281,  288 
tortulosus,  Dichotomius,  235 
transylvanicum,  Hieracium,  331 
trapidoi,  n.  sp Polygenis,  91,  115,  116,  141,  156, 
157,  166, 172,  174 

traubi,  Ctenidiosomus,  91, 94,  115,  121,  122, 

124. 174 
Trechini,  84 
Trechus  ovipennis,  84 
Trema  micantha,  104 
Tremarctos  ornatus,  113 
Trichant  era  gigantea,  1 04 
Trichoceridae,  198,209 

Trichoptera,  6,  15,  25,  26,  27,  30,  60,  311,  312, 
313,322,323, 
trilobites,  97 

tripunctata  group,  Imania,  35 
triste,  Hieracium,  333,  345 
Triticum,  105 
trivirgatus,  Aotus,  1 1 1 
trompet,  104 

tropicalis,  Odocoileus,  1 1 2 
Trypanosoma,  226,  227,  228 
Tschirnhaus,  M.  von,  328,  341 
tuberosum,  Simulium,  224 
tuberosum,  Solanum,  105 
Tunga,  173,  175 

Tunga  penetrans,  114,  165,  166,  171,  172,  174, 
175 
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Tunginae,  164 

tupinus,  Rhopalopsyllus  australis,  115,  142, 
161,  166,  172,  174,  176 
Turdidae,  226 
turkey,  227,  229 
Turnera  almifolia,  102 
turtles,  181 
Tussilago,  339 
Twinnia  biclavata,  204 
Tylomys  mirae,  112 
typhus,  murine,  93 
Typhloceras  rosenbergi,  1 1 7 
Tyrannidae,  226 
Udvardy,  M.D.F.,  86,  88 
Uhler,  P.R.,  225,  271,  278,  281,  288 
ulla,  Psychoglypha,  46,  47,  49 
Ulmer,  G.,  34,  42,  46,  56 
umbellatum,  Hieracium,  331 
Umbelliferae,  332 
umbellus,  Bonasa,  228 
ungulates,  91,  106,  164 
unimaculata,  Rhyacophila,  25,  30,  34,  50, 
51,  60,  66 

Urocyon  cinereoargenteus,  110,  166 
Uroderma  b.  bilobatum,  1 12 
Usinger,  R.L.,  256,  265,  270,  271,  272, 
275,278,281,285,288 
usingeri  n.  sp.,  Aneurus,  255,  263,  266,  269, 
284,  285,  286,  289,  290,  291,  292,  295, 
297,  300,  303,  308 
Vaccinium  sp.,  105 
Vachelia  farnesiana,  102 
Vadlamudi,  S.  (see  Anderson,  J.R.),  226, 

228 

vagrita  group,  Rhyacophila,  31 
valdiviae,  Sciurus  granatensis,  108,  166 
Valentine,  J.W.  and  E.  Moores,  106 
Valeriana,  339 
valida,  Podalonia,  318 
Vampyrops  dorsalis,  112 
helleri,  1 1 2 

Van  Duzee,  E.P.,  272,  275,  278,  281, .288 
Van  Dyke,  E.C.,  83,  84,  88 
Vanzolini,  P.E.,  108,  182 
vao,  Rhyacophila,  25,  27,  28,  34,  50,  51, 

59,  60 

vaueri,  Aneurus,  256,  263,  266,  268,  273, 
274, 275,  289, 290,  291, 292, 295, 298, 
301,303,308 


venestus,  Rhipidomys,  124 
venestum,  Simulium,  207,  219,  224,  225,  226 
vepulsa,  Rhyacophila,  33 
veracruzensis  n.  sp.,  Aneurus,  225,  263,  265, 
266, 269, 275, 285, 286, 289, 290, 292, 295, 
298, 307 

Vermipsyllidae,  180 

vernalis,  Limnephilus,  25,  41, 48,  50,  51,  63, 

67 

verrula  group,  Rhyacophila,  30 
vestibus,  Thomasomys,  124 
villosum,  Chiroderma,  112 
villosum,  Hieracium,  331 
Vieronidae,  226 
virens,  Canthon,  247 
virgatus,  Desmanthus,  102 
viridana,  Lytta,  5,  6,  7,  9,  10,  11,  12,  13,  14,  15 
16 

virginiana,  Quercus,  275,  276 
virginianus,  Odocoileus,  110,  112 
virosa,  Lactuca,  331 

vittatum,  Simulium,  196,  200,  202,  206,  207, 
224, 225 

vobara,  Rhyacophila,  33 

vocala,  Rhyacophila,  33 

vofixa  group,  Rhyacophila,  27,  33 

Voigt,  G.,  331,  341 

Vuilleumier,  B.S.,  98,  182 

vulgatum,  Hieracium,  330,  331 

wasps,  315,  316,  317 

Waite,  E.R.,247,253 

Walker,  F.,  255,  278,  288 

Wallengren,  H.D.J.,  42,  56 

Waters,  T.F.,  323,  325 

Weeks,  L.G.,  98,  182 

Wenzel,  R.L.,  107,  165,  175,  176,  182 

West,  A.S.,-225,  229 

Weinmannia  sp.,  105 

Weinmannia  balbisiana,  105 

West,  R.C.,  182 

wheat,  105 

White,  E.M.  (see  Greiner,  E.C.),  226,  229 
Wickware,  A.B.,  226,  229 
Wigania  caracasana,  1 04 
Wiggins,  G.B.,311 
Wille,  A.,  247,  253 

Williams,  T.R.,  (see  Kershaw,  W.E.),  325 
Wirth,  W.W.  (see  Stone,  A.),  220,  229 
Wobeser,  G.,  226,  229 
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Wold,  J.L.  (see  Anderson,  N.H.),  28,  37,  53 

Wolfe,  L.S.  (see  Peterson,  B.V.),  225,  229 

Wood,  D.M.,  206,  210 

Wood,  D.M.  (see  Davies,  D.M.),  225,  228 

worms,  leg,  226 

wrack,  83 

wygodzinskyin.  sp.,  Aneurus,  255,  263,  265 
266,  270,  271, 272,  289,  290,  291, 292, 
295, 298,  301, 303, 308 
Xenopsylla,  173 

cheopis,  93,  114,  158,  164,  166,  167, 

172, 174, 175 
Xenopsyllini,  158 


yagouaroundi,  Felis,  1 1 0 
yaragua,  104 

Yepes,  J.  (see  Cabrera,  A.),  108,  113 

Yin,  R-S,  L.,  197,  198,  210 

youngi,  Diaemus,  1 1 2 

Zavrel,  H.,  331, 341 

Zavrel,  H.  (see  Skala,  H.),  331,  341 

Zea  mays,  105 

Zetterstedt,  J.W.,  42,  56 

zetti,  Mazama  americana,  1 10 

Xiphiopsyllidae,  180 

Zoraptera,  79 

Zygodontomys  brevicauda  brunneus,  110,  112 
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Editorial  — Comments  About  a Few  Words  in  the  Biological  Sciences 

Editors,  perhaps  to  a greater  extent  than  most  individuals  who  are  interested  in  literature, 
find  word  usage  a subject  for  serious  consideration,  from  which  they  derive  both  pleasure  and 
pain.  An  editor  may  develop  concepts  of  the  meanings  of  certain  Words,  or  about  how  certain 
words  should  be  used,  with  his  notions  differing  from  those  that  seem  generally  accepted.  These 
concepts  are  expressed  in  modifications  to  those  manuscripts  that  an  editor  is  invited  to  consi- 
der for  publication  in  his  journal. 

Of  course,  each  editor  is  convinced  that  his  concepts  are  correct  and  at  least  worthy  of  at- 
tention, if  not  emulation,  by  others.  This  is  the  thought  that  has  impelled  me  to  list  in  alpha- 
betical order  and  discuss  some  of  the  words  that  seem  to  me  to  be  commonly  mis-used  in  bio- 
logical literature  generally,  and  especially  in  the  literature  of  systematic  biology.  Because  I am 
a systematist,  I have  also  listed  some  commonly  used  words  that  I think  are  inappropriate  in 
writing  about  systematics. 

ALWAYS  (antonym  - never).  — I think  it’s  best  to  avoid  this  word  and  its  antonym  in  wri- 
ting about  fields  that  rely  mainly  on  observation  for  information  about  nature,  and  hence  are 
mainly  inductive.  Further,  does  the  statement  “prolegs  are  always  absent”  mean  anything  dif- 
ferent from  “prolegs  are  absent”?  Unqualified,  “absent”  means  just  that.  I suppose  “always” 
gives  emphasis  to  the  adjective,  but  this  seems  unnecessary. 

ANATOMY.  — This  word  refers,  literally,  to  dissection.  It  is  not  a synonym  of  morpholo- 
gy (study  of  structure  and  form)  except  by  virtue  of  careless  usage.  Neither  should  it  be  used 
as  botanists  and  some  entomologists  do:  that  is,  to  refer  to  internal  structures  and  organs.  I 
suppose  this  unfortunate  usage  developed  because  one  must  dissect  (anatomize)  to  examine 
internal  organs.  The  noted  arachnologist,  T.H.  Savory  wrote  (Browsing  Among  Words  of  Sci- 
ence, 195 1,  page  67):  “we  read  of . . . external  anatomy,  which  if  it  means  anything  can  only 
mean  shaving;  and  of  comparative  anatomy,  which  ought  to  be  a contrast  between  the  use  of 
scissors,  scalpels  and  saws  . . . .”  Why  not  use  the  simple  terms  “external  structure”  and  “in- 
ternal structure”  when  referring  to  these  aspects  of  morphology?  See  also  MORPEIOLOGY, 
below. 
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BIOLOGY.  — This  is  a term  that  refers  to  a field  of  human  endeavor.  It  means  “study  of 
life”.  It  seems  to  me  utterly  incorrect  to  use  “biology”  for  the  non-morphological,  non-class- 
ificatory  portions  of  the  general  field.  By  implication  then,  morphology  and  systematics  are 
excluded  from  biology,  and  in  turn,  morphologists  and  systematists  are  not  biologists! 

An  organism  or  group  of  organisms  cannot  have  a biology.  An  organism  has  a life,  and  study  j 
of  its  life  (in  the  broadest  sense)  is  the  domain  of  biology.  j 

Rather  than  entitling  that  section  of  a systematic  treatment  “Notes  on  Biology”  that  deals  j 

with  some  special  aspects  of  the  living  members  of  a particular  taxon,  it’s  best  to  be  more  spe-  ! 
cific,  and  more  accurate.  If  the  notes  deal  with  host  associations,  then  use  these  words  for  the 
title;  if  they  deal  with  habitat  and  life  history,  then  use  these  words  for  the  title.  j 

CASE  (synonym  - situation),  as  used  in  the  expression  “in  this  case”.  — I doubt  that  this 
phrase  need  be  used  outside  the  literature  of  the  legal  profession  or  the  brewing  or  cartage  in- 
dustries. More  specific  expressions  are  available  for  biological  literature. 

CLASSIFICATION.  - See  TAXONOMY. 

DIVERGENCE.  — This  term  should  be  used  to  express  relative  amount  of  difference  among 
taxa.  One  group,  whose  members  are  removed  by  appreciable  structural  differences  from  mem- 
bers of  other  taxa,  is  said  to  exhibit  marked  divergence,  or  to  be  highly  divergent.  A higher 
taxon  whose  member  taxa  exhibit  considerable  difference  from  one  another  is  said  to  be  high- 
ly divergent  in  comparison  with  another  taxon  whose  member  taxa  show  slight  differences. 

See  also  DIVERSITY. 

DIVERSITY.  — This  term  is  best  restricted  to  reference  to  numbers  of  members  of  groups 
(either  individuals  or  taxa,  or  both).  A higher-ranking  taxon  including  many  lower-ranking  taxa 
is  highly  diverse,  but  some  exhibit  slight  divergence.  On  the  other  hand,  some  highly  divergent 
taxa  exhibit  low  diversity.  In  any  event,  it’s  best  to  refer  to  inclusiveness  of  a taxon  in  terms 
of  amount  of  diversity  or  words  implying  this  (that  is,  “this  genus  includes  few  (or  many) 
species”),  rather  than  as  “large”  or  “small”.  These  latter  terms  deal  with  size,  too,  but  the  con- 
text is  different.  Also,  as  these  words  are  used,  a “large  genus”  can  be  either  one  including  many 
species,  or  one  that  includes  species  whose  members  are  of  large  size. 

DIVISION.  — This  is  not  an  appropriate  word  to  describe  the  actions  of  systematists  with 
reference  to  taxa.  Activities  include  grouping,  re-grouping,  and  arranging.  Re-grouping  of  spe- 
cies that  results  in  more  genera  than  were  previously  recognized  seems  to  be  described  appro- 
priately by  the  word  division,  but  it  is  not  the  same  thing  as,  say,  cutting  a pie,  which  has  a 
high  degree  of  physical  continuity,  or  cutting  a piece  of  string.  Of  course,  dissection  is  a form  1 
of  division,  and  when  a biologist  makes  a dissection  he  is  indeed  dividing. 

LARGE  (as  applied  to  taxa).  - See  DIVERSITY. 

MAY.  — As  used  with  reference  to  occurrence  or  non-occurrence  of  characters  among  mem- 
bers of  a taxon,  this  word  is  inappropriate.  In  fact,  in  each  instance,  a given  character  state  is 
or  is  not  exhibited.  So,  rather  than  writing  “structure  X may  be  present”,  it’s  better  to  write 
“structure  X is  present  in  a few  individuals;  it  is  absent  from  most”. 

MORPHOLOGY.  — Means  study  of  form  and  structure.  An  individual  (not  a taxon)  has  a 
particular  structure,  or  a particular  combination  of  structures.  It  does  not  have  a morphology. 

As  with  the  term  “anatomy”,  what  can  “external  morphology”  possibly  mean:  “the  external 
study  of  form  and  structure”?  When  referring  to  parts  of  a particular  organism,  the  word  struc- 
ture is  adequate,  and  does  not  need  the  embellishment  of  the  word  morphology. 

NEVER.  - See  ALWAYS. 

OCCASIONALLY  (related  words  - rarely,  sometimes,  usually).  - This  word  is  not  appropr- 
iate in  description  of  distribution  of  static  characters  states  among  taxa.  What  is  implied  by 
most  authors  is  that  a particular  character  is  represented  by  more  than  one  state,  and  expression 
of  the  less  frequent  one  is  described  as  occasional.  It  is  best  to  indicate  the  matter  more  precisely. 


3 


without  reference  to  time,  as  follows:  “members  of  most  species  with  red  antennae,  those  of 
a few  species  with  black  antennae”;  in  preference  to  “antennae  usually  red,  occasionally  (or 
sometimes,  or  rarely)  black”. 

On  the  other  hand,  if  antennal  color  of  an  individual  changes  periodically  and  is  usually  red, 
then  it  would  be  occasionally  (or  sometimes,  or  rarely)  black. 

RARELY.  - See  OCCASIONALLY. 

SMALL  (with  reference  to  taxa).  — See  DIVERSITY. 

SOMETIMES.  - See  OCCASIONALLY. 

SPECIES  (and  other  taxa).  — These  have  members,  which  are  represented  by  eggs,  immatur- 
res,  or  adult  males  and  females.  These  members  have  characters  — structural,  behavioural  eco- 
logical, genetical,  physiological,  and  so  on.  Species  and  other  taxa  do  not  have  characters.  Thus 
it  is  incorrect  to  write  that  “A  few  species  deposit  their  eggs  in  the  nests  of  other  bees”,  or 
that  “the  aedeagus  of  this  species  has  a knob  on  the  distal  end”.  Rather,  one  should  write  that 
“Lemales  of  a few  species  deposit  their  eggs  . . . ” et  cetera',  or  that  “aedeagi  of  males  of  this 
species”  . . . et  cetera. 

SYSTEMATICS.  - See  TAXONOMY. 

TAXONOMY.  — This  is  the  general  term  for  study  of  the  principles  of  classification,  appli- 
cation of  the  principles  to  formation  and  ranking  of  formal  groups  (taxa),  and  naming  the  taxa. 

Systematics  is  the  field  of  organic  diversity,  and  taxonomy  is  a portion  of  this  field. 

Classification  is  used  in  two  senses:  1.  for  the  process  of  establishing  taxa;  2.  for  the  resul- 
ting formal  system  of  arrangement.  Thus,  one  classifies  as  one  constructs  a system.  The  sys- 
tem is  a classification. 

I doubt  that  it  is  correct  to  write,  as  the  title  of  a paper:  “The  Taxonomy  of  the  Genus 
X-us ”.  Genus  X-us  does  not  have  a taxonomy.  Rather,  its  species  are  arranged,  or  classified  in 
a particular  way,  according  to  taxonomic  principles. 

The  word  taxonomy  also  seems  to  me  to  be  mis-used  with  reference  to  study  of  an  existing 
classification  for  the  purpose  of  learning  to  identify  specimens.  This  type  of  activity  is  not  tax- 
onomy. 

TECHNOLOGY.  — This  word  must  mean  “study  of  techniques”.  It  is  used  by  many  writers 
and  speakers  in  place  of  technique,  so  that  even  the  most  mundane  and  inconsequential  of  pro- 
cedures is  given  some  aura  when  it  is  referred  to  as  a technology! 

THE.  — Categorical  expressions  (as  implied  by  use  of  “the”)  are  to  be  avoided  with  referen- 
ce to  selected  individuals.  For  instance,  vertebrate  physiologists  commonly  use  the  expression 
“the  rat”  in  published  work,  when  what  is  meant  is  groups  of  rats  of  the  species  Rattus  norve- 
gicus  on  which  some  experiments  have  been  conducted.  “Rats”,  if  a more  modest  expression 
than  the  categorical  “the  rat”,  is  also  a more  accurate  expression. 

UNIQUE.  — Because  members  of  each  taxon  have  some  unique  features,  it  is  inappropriate 
to  state  that  a given  taxon  is  unique  without  specifying  in  what  way  this  is  so. 

USUALLY.  - See  OCCASIONALLY. 

VARIABLE.  — This  means  that  a feature  of  an  individual  has  the  capacity  to  exhibit  varia- 
tion. However,  in  descriptive  writing,  what  is  meant  by  most  authors  is  that  a particular  char- 
acter is  expressed  in  one  or  more  states.  Each  state  is  either  expressed  or  not  expressed  in  a 
given  individual,  and  is  non-varying  therein.  Hence,  it  seems  preferable  to  use  “varied”,  or  “var- 
ious”. For  example,  I prefer:  “The  general  form  of  beetle  larvae  is  widely  varied”  rather  than 
“ . . . form  of  beetle  larvae  is  variable”.  To  me,  the  second  expression  implies  that  a given  indi- 
vidual at  different  times  might  be  compodeiform,  scarabaeiform,  and  eruciform.  Of  course, 
when  one  writes  about  larvae  of  meloid  beetles  (and  larvae  of  some  other  groups,  too),  “var- 
iable” is  indeed  the  word  of  choice,  because  form  of  an  individual  larva  changes  markedly  dur- 
ing development. 
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Examples  of  uses  of  many  of  these  words  that  are  counter  to  my  present  views  are  in  my 
earlier  publications.  Hopefully,  these  past  actions  will  not  be  held  against  me,  or  used  to  ne- 
gate my  arguments!  I invite  the  readers  of  Quaestiones  Entomologicae  to  consider  not  only 
my  views  on  the  use  of  these  words,  but  also  the  more  general  question  of  economy  and  ac- 
curacy of  written  expression  of  observations  and  ideas.  I’ll  be  pleased  to  receive  comments 
about  these  matters. 

George  E.  Ball 
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The  central  nervous  system  of  Lytta  viridana  arises  in  the  usual  way  from  ventral,  longitu- 
dinal files  of  neuroblasts  in  the  head,  thorax,  and  first  10  abdominal  segments  of  the  embryo. 
Median  nerve  strand  cells  have  two  fates:  clumped,  inter  segmental  cells  shift  cephalad  and 
differentiate  into  ganglion  cells ; intrasegmental  cells  probably  develop  into  glial  elements  of 
the  lateral  nerve  cords.  The  perilemma  appears  to  originate  from  modified  outer  ganglion 
cells. 

The  stomatogastric  nervous  system  develops  from  three  evaginations  in  the  roof  of  the 
stomodaeum:  the  frontal  ganglion  from  the  first,  the  hypo  cerebral  ganglion  and  corpora  car- 
diaca  from  the  second,  and  the  ventricular  ganglion  from  the  third.  It  is  suggested  that  these 
three  ganglia  are  not  serially  homologous  with  the  intersegmental  clumps  of  the  post-oral  me- 
dian nerve  strand. 

A corpus  allatum  invaginates  inward  from  the  anterior  face  of  each  maxillary  base  and 
eventually  fuses  with  a corpus  cardiacum  below  the  brain.  Probable  prothoracic  glands  pro- 
liferate inward  between  the  inter  ganglionic  connectives  from  the  ventral,  labial-pro  thoracic 
intersegmental  ectoderm.  Their  cells  eventually  spread  over  the  surface  of  a transverse  trach- 
eal commissure  emanating  from  branch  2 of  the  mesothoracic  spiracular  tracheal  system. 

Observations  are  discussed  in  relation  to  findings  on  the  origin  and  function  of  compara- 
ble structures  in  other  insects. 


1.  Previous  papers  in  this  series  were  published  in  the  Canadian  Journal  of  Zoology. 
Dr.  Rempel  stipulated  that  he  wished  all  subsequent  ones  to  appear  in  Quaestiones 
Entomologicae. 

2.  Deceased. 

3.  Requests  for  reprints  should  be  sent  to  this  address. 
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Rempel,  Heming  & Church 


Le  systdme  nerveu  central  de  la  Lytta  viridana  se  forme  d’une  facon  normale  a partir  de  files  ventrales  et  longitudinales 
de  neuroblastes  dans  la  tdte,  le  thorax,  et  les  dix  premiers  segments  abdominaux  de  I’embryon.  Les  cellules  nerveuses  et 
dtroites  apparaissent  en  deux  groups:  les  cellules  intersegmentaires  groupdes  s’assemblent  antdrieurement  et  se  diffdrencient 
en  cellules  ganglionaires  et  les  cellules  intrasegmentaires  probablement  se  develop  pent  en  dldments  gliaux  de  la  chaine  ner- 
veuse  la  t dr  ale.  Le  perilemme  semblent  dtre  formd  de  cellules  ganglionaires  externes  et  modifides. 

Le  systdme  nerveux  stomatogastrique  se  ddveloppe  a partir  de  trois  evaginations  dans  la  partie  supdrieure  du  stomodeum: 
du  premier  vient  le  ganglion  frontal,  du  second  le  ganglion  hypocdrdbral  et  les  corpora  cardiaca,  et  du  troisieme  le  ganglion 
ventriculaire.  Nous  suggdrons  que  ces  trois  ganglions  ne  sont  pas  des  homologues  en  sdrie  avec  les  groupes  de  cellules  inter- 
segmentaires du  ruban  nerveux  median  et  post-oral. 

Un  corpus  allatum  pdndtre  a Vinterieur  a partir  de  la  face  antdrieure  de  la  base  de  chaque  maxillaire  et  dventuellement  se 
fusionne  avec  un  corpus  cardiacum  sous  le  cerveau.  Les  glandes  prothoraciques  probables  proliferent  vers  Vintdrieur  entre 
les  connectifs  rdunissant  les  ganglions  subesophageaux  et  prothoraciques  Vectoderme  intersegmentaire  labial-prothoracique 
du  cdtd  ventral.  Leurs  cellules  dventuellement  se  repandent  au-dessus  de  la  surface  d’une  commissure  trachdaire  transverse 
dmanant  de  la  branche  2 du  systdme  trachdaire  et  spiraculaire  de  mdsothorax. 

Les  observations  sont  discutdes  en  relation  aux  ddcouvertes  sur  Vorigine  et  la  fonction  de  structures  comparables  chez 
d’autres  insectes. 


INTRODUCTION 

Early  stages  in  the  embryonic  development  of  blister  beetles  of  the  species  Lytta  viridana 
LeConte,  have  been  described  in  previous  papers  in  this  series  (Rempel  and  Church  1 965, 

1969  a,  b,  1971;  Church  and  Rempel  1971).  Organogenesis  and  differentiation  of  individual 
organ  systems  are  being  treated  in  separate  papers  and  the  first  of  these,  on  the  respiratory 
system,  has  already  appeared  (Rempel  and  Church  1972).  This  paper  is  devoted  to  the  ner- 
vous and  endocrine  systems,  to  which  brief  reference  has  already  been  made  (Rempel  and 
Church  1969b;  Church  and  Rempel  1971).  Since  Ullmann  (1967)  described  development 
of  the  nervous  system  in  Tenebrio  molitor  L.  (Coleoptera,  Tenebrionidae)  in  considerable 
detail,  and  because  events  in  L.  viridana  are  very  similar,  we  here  concentrate  on  aspects 
that  supplement  her  publication. 

Embry ogenesis  of  the  brain  and  lateral  nerve  cords  of  insects  is  well  known  (Edwards  1 969; 
Anderson  1972  a,  b,  1973)  and  quantitative  analysis  of  the  events  involved  has  begun  (Bate 
1976;  Kankel  and  Hall  1976).  However,  there  is  still  controversy  regarding  the  development 
and  ultimate  fate  of  the  median  cord  or  nerve  strand.  Although  authors  agree  that  the  median 
cord  arises  from  a continuous  strip  of  median  ectoderm  between  the  lateral  cords,  few  studies 
describe  its  development  throughout  embryogenesis. 

Ontogeny  of  the  stomatogastric  nervous  system  has  been  thoroughly  described  recently 
for  T.  molitor  by  Ullmann  (1967),  for  Carausius  (=  Dixippus)  morosus  Br.  (Phasmatodea) 
by  Scholl  (1969),  for  Oncopeltus  fasciatus  Dallas  (Heteroptera)  by  Dorn  (1972,  1975  a,  b) 
and  for  Stenopsyche  griseipennis  MacLachlan  (Trichoptera)  by  Miyakawa  (1974).  Like  ear- 
lier workers,  these  authors  believed  the  system  to  develop  from  three  evaginations  in  the 
roof  of  the  stomodaeum.  According  to  Ullmann  ( 1967),  the  most  anterior  evagination  gives 
rise  to  the  frontal  ganglion,  the  second  to  the  hypocerebral  ganglion,  and  the  third  to  the 
ventricular  ganglion.  Scholl  (1969)  also  followed  development  of  the  frontal  ganglion  back 
to  the  first  evagination,  but  he  considered  the  hypocerebral  and  ventricular  ganglia  to  come 
from  the  third  evagination  and  the  corpora  cardiaca  from  the  second.  Miyakawa  ( 1974)  clai- 
med that  the  recurrent  nerve  arose  from  the  second  evagination.  All  three  interpretations 
differ  slightly  from  the  traditional  one  of  Roonwal  (1937)  where  evagination  2 gives  rise  to 
the  hypocerebral  (occipital)  ganglion  and  corpora  cardiaca  (pharyngeal  ganglia). 

Although  many  reviews  are  available  about  the  structure  and  function  of  insect  endocrine 
organs  (e.g.  Cazal  1 948;  Pflugfelder  1958;  Herman  1967;  Dorn  1972;  Gilbert  and  King  1973; 
Slama,  et  al.  1974;  Novak  1975),  their  embryonic  development  has  received  little  attention. 

In  this  paper,  we  describe  the  embryogenesis  of  the  central  nervous  system,  stomatogastric 
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nervous  system  and  endocrine  system  of  L.  viridana.  Limited  comment  is  made  concerning 
the  neuropile  and  neurosecretory  cells  since  stains  appropriate  for  these  structures  were  not 
used.  We  have  described  all  our  methods  in  previous  papers  (Rempel  and  Church  1965,  1969b). 

OBSERVATIONS 


Central  Nervous  System 

In  Lytta  viridana , segmentation  precedes  neurulation  (Rempel  and  Church  1969b).  The 
former  process  is  initiated  at  approximately  36  h,  with  coelom  formation  being  well  advan- 
ced by  50  h.  At  this  time,  the  ectoderm  (ect),  as  seen  in  parasagittal  section  (Fig.  1),  consists 
of  a single  layer  of  columnar  cells  with  large  nuclei  and  conspicuous  vacuoles  at  their  inner 
ends.  In  median  sagittal  section  (Fig.  2),  the  cells  appear  to  form  an  irregular  double  layer. 

Neurulation  begins  at  56  h.  The  sequence  of  the  two  processes  involved  is  similar  to  events 
in  T.  molitor  embryos  (Ullmann  1964,  1967)  and  is  probably  general  in  insect  development. 
Many  ectodermal  cells  (Fig.  3.  nbl)  enlarge  in  both  their  nuclei  and  cytoplasm  and  begin  to 
stain  more  strongly  than  neighbouring  cells.  Gradually,  they  withdraw  from  the  surface  and 
move  inward.  As  this  process  continues,  the  germ  band  soon  separates  into  an  outer  dermato- 
gene  layer  (dg.  1)  and  an  inner  neurogene  layer  (ng:  1).  The  latter  consists  of  neuroblasts  (nbl) 
which,  by  successive  but  unequal,  vertical,  teloblastic  division,  give  rise  to  small  pre-ganglion 
and  ganglion  cells  (Fig.  4,  ggl.c;  see  also  Fig.  3 and  16  in  Church  and  Rempel  1971).  Pre-gang- 
lion  cells  divide  at  least  once,  equally,  and  often  at  right  angles  to  the  neuroblasts,  and  gen- 
erate ganglion  cells.  This  process  occurs  in  continuous,  longitudinal  files  of  cells  extending  on 
either  side  of  the  midline  from  the  region  of  the  stomodaeum  to  the  proctodaeum. 

Simultaneously,  along  the  midline,  cells  in  intrasegmental  regions  continue,  by  equal  divi- 
sion, to  form  an  apparent  multi-layered  strand  of  cells  (m.n.c),  while  those  in  intersegmental 
regions  develop  into  clumps  of  large,  neuroblast-like,  darkly-staining  cells  (Fig.  5,  m.c.c;  see 
also  Fig.  17  and  18  in  Church  and  Rempel  1971).  At  first,  the  dermatogene  layer  does  not 
cover  these  clumps  ventrally.  These  two  classes  of  cells  comprise  the  median  nerve  strand. 

This  strand  begins  anteriorly  in  the  intercalary  segment  (intc.  seg)  and  extends  posteriorly 
to  a region  behind  the  tenth  lateral  cord  ganglia  (Fig.  7,  m.n.c).  The  first  clump  of  cells  is 
located  in  the  intersegmental  region  between  the  mandibular  and  maxillary  segments  (Fig. 

7,  11,  47),  not,  as  was  incorrectly  stated  earlier  (Church  and  Rempel  1971,  but  see  their 
Fig.  2),  between  the  intercalary  and  mandibular  segments. 

Cephalic  ganglia  develop  in  the  same  way  as  do  the  lateral  nerve  cords.  Large  neuroblasts 
separate  from  the  dermatogene  layer,  and,  by  repeated,  unequal,  teloblastic  division,  give  rise 
to  pre-ganglion  and  ganglion  cells.  The  first  pair  of  ganglia  arise  pre-orally  and  ultimately 
form  the  protocerebrum  (Fig.  8,  protc;  as  in  T.  molitor  (Ullmann  1967)  these  ganglia  are 
tri-lobed,  the  optic  ganglia  (op.  1)  arising  as  separate,  ectodermal  invaginations  — (Fig.  42)); 
the  second  pair  form  paraorally  and  develop  into  the  deutocerebrum  (deutc)  (Fig.  8);  and 
the  third  pair  arise  postorally  and  later  move  into  a pre-oral  position  to  form  the  tritocere- 
brum  (Fig.  9,  18,  trite).  Simultaneously,  the  stomatogastric  nervous  system  (stmg.  n.s)  arises 
from  three  evaginations  in  the  roof  of  the  stomodaeum  (Fig.  10;  in  1969,  Rempel  and  Church, 
incorrectly  referred  to  these  as  invaginations,  as  did  Ullmann  (1967)  . Although  they  are 
mvaginations  of  the  body  wall,  they  are  evaginations  of  the  stomodaeum).  The  cells  surround- 
ing the  evaginations  have  large,  light-staining  nuclei  and  resemble  neuroblasts  of  the  central 
nervous  system  (Fig.  46).  However,  as  Ullmann  ( 1967)  pointed  out,  they  divide  equally  not 
teloblastically. 

By  64  h,  the  lateral  nerve  cord  ganglia  have  enlarged  and  have  moved  mesad.  Meanwhile, 
the  clumps  of  median  nerve  strand  cells  (m.c.c)  have  shifted  cephalad  from  a strictly  inter- 
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segmental  position  into  an  intrasegmental  one  in  the  preceding  segment  (Fig.  6,  39).  Here, 
they  later  contribute  to  the  posterior  gangliomere  of  each  ganglion. 

By  88  h (see  Fig.  1 in  Rempel  and  Church  1971),  neuroblasts  are  prominent  in  the  proto- 
cerebrum which,  by  active  division,  produce  columns  of  pre-ganglion  and  ganglion  cells.  The 
innermost  of  these,  beginning  at  72  h,  have  begun  to  grow  out  as  axons  (Fig.  12).  Thus,  by 
this  time,  a neuropile  (npl;  often  called  neuropil)  is  evident,  both  here  and  in  all  central  nerve 
cord  ganglia  and  connectives  (Fig.  40).  In  each  antenna,  an  ectodermal  invagination  has  arisen 
which  will  eventually  differentiate  into  an  antennal  sense  organ  (Fig.  12,  ant.  s.o).  Its  ontogeny 
will  be  the  subject  of  a future  contribution. 

At  88  h,  the  tritocerebrum  (tr.  com)  is  still  post  oral  and  is  still  attached  to  the  intercalary 
ectoderm  (Fig.  11,  13,  intc.  seg).  The  mandibular  (md.  ggl),  maxillary  (mx.  ggl)  and  labial 
ganglia  (lb.  ggl)  have  moved  closer  to  each  other,  foreshadowing  formation  of  the  subesoph- 
ageal  ganglion  (Fig.  1 1)  but  the  10  abdominal  ganglia  are  still  separate  at  this  time.  Cells  of 
the  median  nerve  strand  clump  (m.c.c)  are  still  larger  than  their  neighbours  and  their  cyto- 
plasm still  stains  more  darkly  (Fig.  1 1).  They  have  become  oval  and  have  developed  clearly 
discernible  axons,  which  join  in  a bundle  and  extend  forward  and  upward,  reaching  the  dor- 
sal region  of  the  ganglion  midway  between  the  anterior  and  posterior  cross  commissures  (Fig. 

1 1,  47,  com).  These  cells  maintain  this  appearance  until  the  end  of  embryogenesis,  although 
not  as  obviously. 

In  cross  sections  through  the  tritocerebrum  (Fig.  13),  cells  of  the  median  strand  differ 
little  from  those  of  ordinary,  body  wall  ectoderm.  In  the  mandibular  region  (Fig.  14),  the 
strand  appears  as  a cluster  of  cells  having  faintly  stained  nuclei.  Sections  through  the  poster- 
ior cross  commissure  (com),  of  the  maxillary  segment  (Fig.  1 5)  show  numerous  axonal  ex- 
tensions into  the  neuropile.  Here,  the  median  strand  cells  are  small,  rectangular  and  more 
lightly  staining  than  neighbouring  ganglion  cells.  Sections  through  the  median  nerve  strand 
clump  (m.c.c)  of  the  labial  ganglion  (Fig.  16,  41)  show  its  cells  to  be  distinctly  separate  from 
those  of  the  lateral  cord  ganglia.  Finally,  in  the  prothoracic-mesothoracic  interganglionic  re- 
gion (Fig.  17),  median  strand  cells  are  indistinguishable  from  those  of  ordinary,  body  wall 
ectoderm,  suggesting  that,  at  this  time,  the  median  strand  has  become  discontinuous  in  inter- 
segmental  regions. 

By  120  h(see  Fig.  18  and  19  in  Rempel  and  Church  1971),  cephalization  of  the  embryo 
has  become  more  pronounced,  and  the  head  has  become  clearly  set  apart  from  the  rest  of  the 
body.  The  gnathal  ganglia  have  fused  to  form  the  subesophageal  ganglion  (Fig.  19,  sb.  ggl)  and 
abdominal  ganglia  9 and  10  have  amalgamated  (see  Fig.  6 in  Rempel  and  Church  1972).  The 
lateral  nerve  cord  ganglia  have  moved  to  the  midline  and  have  fused  to  form  a single  ganglion- 
ic mass  in  each  segment.  Ganglion  cells  have  encroached  ventrally  upon  the  median  strand, 
restricting  it  to  the  dorsal  region  of  each  ganglion  (Fig.  20,  43,  m.n.c).  The  strand  seemingly 
has  disappeared  from  intersegmental  regions  (Fig.  21)  of  the  ventral  nerve  cord  but  it  and  its 
clumps  (m.c.c)  are  retained  in  intrasegmental  regions.  For  example,  three  clumps  are  clearly 
visible  in  the  subesophageal  ganglion.  (Fig.  19). 

A characteristic  feature  of  this  stage  in  development,  is  the  presence  of  long,  cytoplasmic 
strands  (cyt.  std)  in  the  intersegmental  regions,  extending  from  the  body  wall  (bd.  w)  to  the 
interganglionic  connectives  (int.  cn)  and  from  there  to  the  developing  midgut  (Fig.  21,  mdgt). 
We  do  not  know  what  significance  they  have  and  in  embryos  older  than  132  h,  they  are  no 
longer  present. 

By  132  h,  a perilemma  has  appeared.  It  is  best  developed  around  the  interganglionic  con- 
nectives (Fig.  22)  and  consists  of  a layer  of  cells,  the  perineurium  (prn),  and  its  secretion  pro- 
duct, the  neural  lamella  (nr.  1ml;  often  termed  neurilemma  or  neural  lemma).  Here  and  there, 
the  interface  between  ganglion  cells  and  neuropile  (npl)  is  occupied  by  cells  (gll.  c)  that  have 
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small,  light-colored  nuclei  (Fig.  20,  43).  These  cells  first  appear  at  about  104  h,  and  apparently 
originate  from  the  median  strand.  We  believe  them  to  be  glial.  Springer  (1967)  and  Springer 
and  Rutschky  (1969)  referred  to  them  as  the  inner  sheath. 

By  180  h,  the  entire  central  nervous  system  is  enclosed  by  a well-developed  perilemma.  It 
is  especially  prominent  about  the  interganglionic  connectives  (Fig.  25,  28,  56)  and  dorsally 
in  each  ganglion  (Fig.  44).  By  this  time,  most  neuroblasts  have  disappeared,  although  a few 
dividing  in  the  brain  remain  active  until  hatching.  The  sheath  of  glial  cells  (gll.c)  separating 
neuropile  from  ganglion  cells  within  each  ganglion  is  much  more  pronounced  (Fig.  44)  and  a 
few  small,  dark-staining  glial  cells  are  scattered  among  ganglion  cells  throughout  the  central 
nervous  system.  Although  inadequate  staining  makes  their  details  impossible  to  sort  out,  fibre 
tracts  and  glomeruli  are  now  clearly  visible  within  the  brain  and  ventral  nerve  cord  ganglia. 
These  first  begin  to  take  shape  at  120  h (Fig.  43)  and  become  steadily  more  complex  until 
hatching  at  250-264  h.  (Fig.  44,  48). 

Between  1 80  and  200  h,  most  changes  affect  the  distribution  of  glial  elements  enclosing 
the  neuropile  (Fig.  23).  The  cells  of  the  median  strand  clump  (m.c.c)  are  still  recognizable 
but  can  be  confused  easily  with  other  ganglion  cells.  In  parasagittal  sections  of  the  nerve  cord 
(Fig.  24),  the  glial  cells  (gll.  c)  appear  to  be  stacked  up  vertically  at  each  end  of  each  intergang- 
lionic  connective,  but  transverse  sections  through  these  regions  (Fig.  45)  show  they  are  not. 

In  cross  sections  (Fig.  25-28)  made  at  the  points  indicated  by  lines  in  Fig.  23  and  24,  differ- 
ences in  distribution  of  glial  cells  can  also  be  seen.  In  interganglionic  connectives,  the  perineu- 
rium (prn)  is  thick  dorsally  and  very  thin  ventrally,  whereas  the  opposite  is  true  of  the  neural 
lamella  (nr.  1ml)  (Fig.  24,  25,  28,  56).  Except  for  continued  differentiation  of  neuropile  cen- 
tres, no  other  significant  changes  were  observed  in  nervous  system  development  up  to  the  time 
of  hatching  (250  to  264  h). 

Stomatogastric  Nervous  System  (stmg.  n.s.) 

In  Lytta  viridana  embryos, when  the  stomodaeum  begins  to  invaginate  at  56  h,  the  three 
evaginations  in  its  roof  — the  anlagen  of  the  stomatogastric  nervous  system  (stmg.  n.s)  - are 
already  evident  (see  Fig.  50-53  in  Rempel  and  Church  1969b).  At  64  h (Fig.  10),  nuclei  of 
cells  surrounding  the  evaginations  become  enlarged  and,  from  72  to  80  h (Fig.  1 1,  46),  strands 
of  cells  arise  behind  each  evagination  and  begin  to  stream  forward  over  the  roof  of  the  stomo- 
daeum. This  movement  is  accompanied  by  considerable  mitotic  activity.  By  96  h,  the  frontal 
ganglion  (frt.  ggl)  has  begun  to  enlarge  and  neuropile  to  differentiate  within  it  (Fig.  47)  (the 
latter  actually  commences  at  about  88  h).  Simultaneously,  fibres  of  the  recurrent  nerve  (ret. 
nv)  become  apparent  just  behind  the  frontal  ganglion.  At  104  h (Fig.  29),  forward  streaming 
of  nerve  cells  from  the  three  stomodaeal  evaginations  is  still  evident  but,  by  1 20  h (Fig.  19), 
evaginations  1 and  2 have  begun  to  disappear,  and  the  three  cell  streams  are  no  longer  separ- 
able. 

By  120  h,  the  frontal  ganglion  (frt.  ggl)  is  well-developed  (Fig.  19)  and  by  132  h,  the  hypo- 
cerebral  ganglion  (hyp.  ggl)  has  appeared  as  a slight  swelling  in  the  recurrent  nerve  (ret.  nv) 
below  the  pars  intercerebralis  (prs.  intr)  of  the  brain  (Fig.  33).  Evaginations  1 and  2 have  dis- 
appeared and  all  cell  proliferation  now  seems  to  arise  from  evagination  3 — an  indication  that 
this  is  a source  of  most  cells  comprising  the  recurrent  nerve  (ret.  nv).  The  tritocerebral  (=  fron- 
tal) connectives  of  the  frontal  ganglion  form  at  1 20  h,  (see  Fig.  31,  C,  D in  Rempel  and  Church 
1971).  By  156  h,  the  system  is  essentially  complete,  and  from  here  on  most  changes  involve 
ganglionic  enlargement  and  an  increase  in  length  of  the  recurrent  nerve  to  match  continued 
growth  of  the  stomodaeum.  Fig.  38  shows  the  system  as  it  appears  at  216  h and  Fig.  48  at 
264  h. 
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Endocrine  System 

The  endocrine  system  of  L.  viridana  consists  of  neurosecretory  cells,  which  we  will  not 
consider,  and  paired  corpora  cardiaca,  corpora  allata,  and  prothoracic  glands. 

The  corpora  cardiaca  (crp.  crd)  first  become  recognizable  at  96  h.  They  originate  from  cells 
emanating  from  evagination  2 in  the  roof  of  the  stomodaeum,  also  the  source  of  the  hypocere-  1 
bral  ganglion  (Fig.  29,  47).  These  cells  move  laterally  around  the  stomodaeum  (Fig.  31  c,  49) 
and,  by  1 1 2 h,  have  been  carried  forward  by  the  cell  streams  to  the  region  of  the  pars  inter- 
cerebralis  (prs.  intr).  As  this  movement  occurs,  the  cells  comprising  the  cardiaca,  become  more 
and  more  loosely  arranged  (Fig.  50).  Later,  each  gland  rudiment  shifts  laterally  and  attaches 
to  the  posterior  surface  of  the  brain.  By  132  h,  the  glands  have  established  contact  posterior- 
ly with  the  corpora  allata  (crp.  all)  (Fig.  37).  Differentiation  of  the  glands’  cells  first  becomes 
evident  at  about  1 20  h,  both  secretory(s)  and  glial  elements  being  present  (Fig.  50).  The  former  j 
resemble  ganglion  cells  in  their  dark-staining,  homogeneous,  cytoplasm;  the  latter  form  a loose,  j 
parenchymatous  network.  By  250  h (Fig.  37,  51,  54),  this  network  has  contracted,  so  that 
the  fully-formed  glands  are  not  much  larger  than  the  allata. 

The  corpora  allata  (crp.  all)  first  become  apparent  at  56  h,  as  small,  ectodermal  invagina- 
tions of  the  anterior  base  of  each  maxilla  (Fig.  34,  52).  Each  invagination  grows  inward  and 
dorsad  until,  at  96  h (Fig.  53),  it  reaches  a position  below  the  caudal  extension  of  the  anter- 
ior tentorial  arm  (a.  tent).  It  now  shifts  slightly  laterally  and  then  dorsally  over  the  tentorial 
arm,  maintaining,  throughout  this  movement  its  connection  with  the  body  wall  (Fig.  35,  36). 

At  1 1 2 h,  this  connection  breaks. 

In  the  meantime,  the  ventral  tracheal  trunk  of  each  side  (2  in  Fig.  6 in  Rempel  and  Church 
1972)  has  extended  forward  from  the  mesothoracic  spiracle  over  the  posterior  tentorial  arm 
(p.  tent).  At  120  h,  this  trunk  sends  one  branch  (2b)  to  the  gnathal  appendages  and  another 
(2a)  to  the  brain.  The  second  branch  becomes  closely  applied  to  the  corpus  cardiacum-corpus 
allatum  complex  (Fig.  13  and  17  in  Rempel  and  Church  1972).  At  120  h,  each  corpus  allatum 
reaches  its  final  position  and,  at  132  h,  re-establishes  its  connection  with  the  body  wall  via  a 
clear,  tendon-like  strand  (Fig.  37,  54).  The  connective  tissue  sheath  of  the  corpus  allatum, 
described  by  Weismann  ( 1 926)  in  C.  morosus  and  by  Roonwal  (1937)  in  L.  migratoria , was 
not  evident  in  our  preparations,  even  under  oil  immersion  (Fig.  54). 

At  96  h,  two,  small  protuberances  proliferate  inward  from  the  ventral,  labial-prothoracic 
intersegmental  ectoderm  (Fig.  30,  55,  pthr.  gl).  They  originate  close  together  and  grow  dor- 
sad between  the  developing  interganglionic  connectives,  (int.  cn).  At  the  same  time,  tracheae 
2 (Fig.  6,  9 and  17  in  Rempel  and  Church  1972)  each  give  off  a medially-directed  branch 
(tracheae  9)  to  form  a commissure  above  the  ventral  nerve  cord  between  the  subesophageal 
and  prothoracic  ganglia  (Fig.  55,  56,  trch).  The  proliferated  cells  become  associated  with  the 
tips  of  these  branches  as  they  advance,  but  maintain  their  connections  with  the  body  wall 
until  156  h (Fig.  32,  33).  Gradually,  the  cells  from  the  proliferations  spread  over  the  surface 
of  the  tracheal  commissure  (Fig.  25,  38,  56).  At  later  stages,  they  are  very  difficult  to  see  be- 
cause they  so  closely  resemble  cells  of  the  tracheal  epithelium  (Fig.  25,  56). 

We  believe  these  cellular  proliferations  to  constitute  the  prothoracic  glands.  We  have  no 
idea  how  far  they  spread  over  tracheae  1,  2 and  9 (Rempel  and  Church  1972,  Fig.  6,  9,  17), 
since,  even  in  mature  larvae  of  other  beetles,  such  glands  are  difficult  to  trace  (Svrivastava 
1959).  Additionally,  the  area  between  the  subesophageal-prothoracic  interganglionic  connec- 
tives is  eventually  occupied  by  a complex  array  of  tracheal  branches  (Fig.  56).  This  also  causes 
difficulties  in  distinguishing  between  glandular  and  tracheal  tissues. 
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DISCUSSION 

Central  and  Stomatogastric  Nervous  Systems 

Embryogenesis  of  the  brain,  lateral  nerve  cords  and  stomatogastric  nervous  system  in 
Lytta  viridana  has  been  described  very  briefly  because  the  sequence  of  events  is  so  similar 
to  that  occurring  in  Tenebrio  molitor  L.  (Ullmann,  1967)  and  Sitophilus  [=  Calendra)  oryzae 
(L.)  (Coleoptera,  Curculionidae)  (Tiegs  and  Murray  1938). 

The  median  strand  - Authors  agree  generally  about  the  origin  of  this  system,  and  the  des- 
cription we  have  presented  outlines  the  usual  pattern.  The  median  strand  arises  from  ectoder- 
mal cells  along  the  mid-ventral  line  of  an  embryo  in  a region  extending  from  behind  the  in- 
tercalary segment  to  the  end  of  the  tenth  abdominal  segment.  Early  in  its  development,  two 
types  of  cells  are  recognized.  In  intrasegmental  regions,  cells  of  the  median  strand  resemble 
those  of  the  body  wall  ectoderm;  in  intersegmental  regions,  they  assume  the  appearance  of 
neuroblasts.  These  latter  cells  divide  teloblastically,  like  typical  neuroblasts,  and  in  fact,  seem 
to  be  neuroblasts.  Nonetheless,  we  prefer  to  use  the  word  “clump”  for  groups  of  these  cells, 
as  did  Springer  (1967)  and  Springer  and  Rutschky  ( 1 969).  The  forward  shift  of  each  clump 
of  the  median  strand  from  an  intersegmental  to  an  intrasegmental  position  is  in  agreement 
with  descriptions  of  this  process  for  other  insects  (Springer  1 967;  Springer  and  Rutschky 
1969). 

General  agreement  about  development  of  the  median  strand  gives  way  to  disagreement 
and  controversy  about  fate  and  role  of  the  components  of  this  system  (Edwards  1969;  An- 
derson 1972a  and  b and  1973).  Details  are  provided  below. 

Fate  and  role  of  the  clumps  of  the  median  strand  — Ullmann  ( 1 967)  and  Springer  and 
Rutschky  ( 1 969)  summarized  information  presented  by  earlier  workers  about  this  topic. 

It  was  claimed  by  Ullmann  and  others  that  clumps  in  embryos  of  S.  oryzae  and  T.  molitor 
contribute  to  development  of  the  definitive  ganglia,  whereas  in  the  insects  studied  by  Sprin- 
ger and  Rutschky  (various  hemipterans,  orthopterans,  beetles,  moths  and  dipterans),  the 
clumps  disappear  after  katatrepsis.  In  embryos  of  L.  viridana , the  clumps  are  present  from 
their  first  appearance  (56  h)  until  after  hatching  (±250  h).  We  agree  with  Ullmann  (1967) 
that  these  cells  probably  act  as  ganglion  cells  because  they  develop  axons  (Fig.  11,  19,  47). 

Although,  for  most  insects  studied,  the  clump  cells  seem  to  be  involved  with  development 
of  the  nervous  system,  Miyakawa  ( 1 974)  reports  that  in  embryos  of  S.  griseipennist  the  inter- 
ganglionic  portions  of  the  median  cord  of  the  thoracic  segments  develop  into  furcae,  and  thus 
do  not  have  a nervous  function. 

Clumps  of  the  median  strand  and  segmentation  of  the  insect  head.—  Because  the  clumps 
are  intersegmental  in  all  post-oral  segments,  we  assume  that  in  ancestral  hexapods  they  were 
present  also  in  those  segments  that  arise  post-orally  but  which,  in  more  highly  evolved  stocks, 
become  pre-oral.  If  one  could  recognize  the  clumps  in  heads  of  extant  insects,  one  would  have 
additional  evidence  for  deducing  the  number  of  segments  involved  therein.  (See  Malzacher 
1968;  Scholl  1969;  Rempel  and  Church  1971 ; and  Rempel  1975  for  comprehensive  discus- 
sions of  head  segmentation).  Although  it  is  tempting  to  suggest  that  the  stomatogastric  ner- 
vous system  with  its  three  ganglia  (frontal,  hypocerebral,  and  ventricular)  is  the  forward  con- 
tinuation of  the  median  strand,  and  that  the  ganglia  represent  respectively  the  clumps  of  the 
preantennal  (labral),  antennal,  and  tritocerebral  segments,  this  is  probably  not  so,  for  the  fol- 
lowing reasons:  As  cephalization  occurred,  the  floors  of  these  segments  supposedly  contribu- 
ted to  the  floor  of  the  stomodaeum.  However,  each  post-oral  clump  is  situated  behind  the  pos- 
terior cross  commissure  of  its  ganglion.  How  then  could  the  clump  of,  for  instance,  the  tri- 
tocerebral segment,  get  onto  the  roof  of  the  stomodaeum  to  form  the  ventricular  ganglion 
while  its  commissure  remained  post-oral?  It  seems  developmental^  impossible.  Thus,  it  also 
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seems  impossible  that  these  ganglia  are  the  homologues  of  clumps  of  the  median  strand.  Pro- 
bably in  extant  insects,  the  segments  in  question  are  without  a median  strand  and  without 
clumps,  and  this  is  probably  the  result  of  atrophy  occurring  in  the  extinct  ancestral  stock. 

Role  of  the  intraganglionic  portions  of  the  median  strand.  - Springer  (1967)  and  Springer 
and  Rutschky  (1969)  showed  that  cells  in  this  region  do  not  become  functional  ganglion  cells, 
and  this  seems  to  be  generally  accepted.  However,  authors  disagree  about  what  these  cells  do. 
Ullmann  (1967)  claimed  that  those  near  the  periphery  contribute  to  formation  of  the  perilem- 
ma  in  dorsal  portions  of  the  ganglia.  On  the  other  hand,  Miyakawa  ( 1 974)  reported  that,  in 
S.  griseipennis  embryos,  the  perilemma  over  most  of  each  ganglion  seemed  to  arise  from  mod- 
ified outer  ganglion  cells.  Our  observations  for  L.  viridana  embryos  support  the  conclusion  of 
Miyakawa. 

Cells  of  the  intraganglionic  portions  of  the  median  strand  are  involved  in  production  of 
glial  cells.  We  believe  that  glial  elements  associated  with  axons  of  the  interganglionic  connec- 
tives also  originate  from  the  median  strand.  We  conclude,  therefore,  that  the  principal  role 
of  the  median  cord  is  to  form  glial  cells  associated  with  nerve  fibres  of  the  lateral  nerve  cords. 

More  specifically,  in  embryos  of  L.  viridana  at  104  h,  some  median  strand  cells  move  lat- 
erally between  neuropile  and  innermost  ganglion  cells  to  form  an  inner  sheath  of  glial  cells 
(Fig.  20,  43,  gll.  c),  a process  very  similar  to  that  occurring  in  embryos  of  S.  griseipennis  (Miy- 
akawa 1974).  We  disagree  with  Springer  and  Rutschky  (1969)  who  claimed  that  the  inner 
sheath  develops  from  the  innermost  ganglion  cells. 

Glial  cells.  - Three  of  the  four  types  of  glial  cells  described  by  Wigglesworth  (1972)  from 
specimens  of  Rhodnius  prolixus  Stal  (Heteroptera)  are  evident  in  larvae  of  L.  viridana  that 
are  ready  to  hatch  (prolarvae).  These  cells  are  illustrated  in  Fig.  44:  type  i (perineurium);  type 
ii  (cells  scattered  among  ganglion  cells);  and  type  iv  (neuropile  sheath).  Type  iii  cells  having 
giant  nuclei  are  not  present,  although  some  type  iv  cells  have  quite  large  nuclei.  All  three  types 
of  glial  cells  are  also  evident  in  ganglia  of  the  stomatogastric  nervous  system. 

Endocrine  System 

This  includes  the  corpora  cardiaca,  corpora  allata,  and  prothoracic  glands.  Each  of  these 
paired  glands  is  discussed  below. 

Corpora  cardiaca.  — Embryogenesis  of  these  glands  has  been  studied  by  a number  of  work- 
ers, notably  Weismann  ( 1 926,  in  C.  morosus),  Roonwal  (1937,  in  Locusta  migratoria  (L.) 
(Orthoptera)),  Pflugfelder  ( 1 937,  in  C.  morosus ),  and  Dorn  (1972,  and  1975a,  in  O.  fasciatus). 
All  agree  that  ontogenetically,  these  glands  originate  with  the  hypocerebral  ganglion,  by  cell 
migration  from  the  roof  of  the  stomodaeum. 

Dorn  (1975a)  followed  embryogenesis  of  the  corpora  cardiaca  in  eggs  of  O.  fasciatus,  using 
the  transmission  electron  microscope.  In  these  insects,  the  glands  appear  at  56  h,  and  begin 
to  differentiate  into  glandular  and  glial  components  at  96  h.  The  glandular  cells  assume  a 
spherical  distribution  about  a lumen  (his  Fig.  4 and  8)  into  which  grow  cell  projections,  pro- 
bably axons  of  the  nervi  corporis  cardiaci.  This  occurs  when  the  glands  attach  to  the  aorta. 
Evidence  of  protein  synthesis  appears  at  96  h,  and  by  1 1 1 h,  neurosecretory  granules  are 
evident.  During  hatching  (at  124  h)  the  cells  of  the  glands  appear  to  be  secretory. 

Secretory  cells  in  the  cardiaca  of  embryos  of  L.  viridana  are  probably  homologous  with 
the  “instrinsic  secretory  cells”  described  by  Schoonveld  (1970)  in  the  cardiaca  of  adult  speci- 
mens of  Leptinotarsa  decemlineata  Say  (Coleoptera,  Chrysomelidae). 

Phylogenetically,  Hanstrom  ( 1 942)  assumed  the  corpora  cardiaca  to  have  evolved  from  a 
stomodaeal  ganglion.  Because  these  glands  occur  in  all  apterygote  insects  which  have  been 
examined  for  them,  and  because  the  corpora  allata  do  not,  Novak  (1975)  assumed  that  the 
former  glands  are  evolutionarily  older  than  the  latter  glands. 
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Corpora  allata.  — In  embryos  of  different  taxa  of  insects,  these  glands  seem  to  originate 
from  different  germ  layers,  and  in  different  positions.  For  example,  in  embryos  of  L.  virid- 
ana, O.  fasciatus  (Dorn  1972),  and  S.  griseipennis  (Miyakawa  1974),  they  arise  as  ectodermal 
invaginations  at  the  anterior  base  of  each  maxilla.  On  the  other  hand,  in  L.  migratoria  (Roon- 
wal  1937)  and  C.  morosus  embryos  (Pflugfelder  1937),  the  glands  arise  as  paired,  ectodermal 
invaginations  between  the  mandibular  and  maxillary  segments.  And,  in  embryos  of  S.  oryzae, 
they  originate  from  mesoderm  of  the  antennal  coelomic  sacs  (Tiegs  and  Murray  1938).  Accor- 
ding to  Pflugfelder  (1937),  some  authors  have  even  reported  corpora  allata  as  being  of  endo- 
dermal  origin.  Probably  some  of  these  observations  are  incorrect.  Certainly  the  question  of 
ontogenetic  origin  of  these  glands  should  be  investigated  using  a wide  taxonomic  spectrum 
of  pterygote  insects  and  a diversity  of  approaches. 

The  ultrastructure  and  function  of  the  developing  corpora  allata  of  O.  fasciatus  embryos 
have  been  studied  by  Dorn  (1975  b)  who  showed  that  high  titers  of  juvenile  hormone  present 
just  before  hatching  are  probably  the  result  of  activity  of  these  glands. 

Pro  thoracic  glands.  - For  Coleoptera,  Srivastava  (1959)  described  the  prothoracic  glands 
of  larvae  of  1 5 species  (none  were  meloids).  These  glands  occur  in  the  head,  cervical  region 
and  prothorax  as  thin  cords  or  sheets  of  cells  closely  associated  with  one  or  both  of  two  large 
tracheae  extending  from  the  prothoracic  spiracles  into  the  head.  Embryogenesis  of  the  pro- 
thoracic  glands  was  previously  unknown  for  Coleoptera,  and  has  been  little  studied  in  any 
insect  species. 

Differences  of  opinion  among  authors  suggest  i)  that  the  prothoracic  glands  of  different 
insects  are  not  homologous,  or  ii)  that  some  accounts  of  their  origin  are  in  error,  or  iii)  that 
some  tissues  referred  to  as  prothoracic  glands  are  some  other  structure.  We  cannot  resolve  the 
problem,  but  we  review  the  different  viewpoints,  below. 

According  to  Gilbert  and  King  ( 1 973),  Toyama  ( 1 902)  identified  the  prothoracic  glands 
in  embryos  of  Bombyx  mori  F.  (Fepidoptera)  as  epithelial  invaginations  of  the  labial  segment 
of  the  head.  A similar  origin  was  postulated  for  the  glands  of  embryos  of  Dysdercus  cingula- 
tus  (Fab.)  (Heteroptera)  by  Wells  ( 1 954),  and  for  those  of  O.  fasciatus  embryos  by  Dorn  ( 1 972). 
In  embryos  of  Schistocerca  gregaria  (Forskal)  (Orthoptera),  the  prothoracic  glands  invaginate 
before  katatrepsis  from  lateral  ectodermal  regions  between  the  maxillary  and  labial  segments 
(Micciarelli  and  Sbrenna  1972).  Novdk(1975)  suggested  that  the  prothoracic  glands  of  most 
pterygote  insects  originate  from  the  ventral  margin  of  the  prothoracic  segment,  basing  his  con- 
clusion on  their  innervation  from  the  prothorax,  and  on  their  supposed  homology  with  the 
cephalic  nephridia  of  apterygote  insects.  The  proposed  labial-prothoracic  origin  for  these  glands 
in  L.  viridana  embryos,  if  proved,  would  support  Novak’s  conclusion. 

We  at  first  thought  that  the  labial  diverticula  (Fig.  19,  lb.  div),  not  the  intersegmental  pro- 
liferations suggested  here,  might  be  the  progenitors  of  the  prothoracic  glands,  because  these 
diverticula  originate  from  the  labial  segment,  as  do  the  glands  of  some  of  the  insects  named 
above.  The  diverticula  grow  caudad  under  the  suboesophageal  ganglion  where  they  bend  ab- 
ruptly upward  to  end  in  the  labial-prothoracic  region.  Ullmann  (1967)  detailed  evidence  to 
suggest  that  these  diverticula  develop  into  “maxillary  glands”.  We  have  followed  developmen- 
tally  the  “glands”  of  L.  viridana  embryos  to  similar  but  very  indistinctly  developed  structures 
in  prolarvae  of  this  species. 

Publications  also  present  conflicting  evidence  concerning  the  function  of  embryonic  pro- 
thoracic glands  (see  discussions  and  refs,  in  Dorn  1972;  and  Micciarelli  and  Sbrenna  (1972)). 
Dorn  (1 972)  noted  that  the  glands  of  O.  fasciatus  showed  three  cycles  of  activity  (as  did  the 
neurosecretory  cells  and  corpora  cardiaca)  that  correlated  well  with  secretion  of  three  pre- 
hatch cuticles.  A similar  correlation  was  noted  by  Micciarelli  and  Sbrenna  (1972)  in  the  two 
moults  of  S.  gregaria  embryos.  However,  these  authors  showed  that  isolated  embryonic  abdo- 
mens, lacking  these  glands,  were  also  capable  of  secreting  two  cuticles  and  concluded  that 
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embryonic  apolyses  are  not  under  control  of  the  prothoracic  glands.  Since  much  recent  evi- 
dence suggests  that  ecdysone  can  be  synthesized  in  organs  other  than  the  prothoracic  glands 
(Nakanishi,  et  al.  1 972;  Romer,  et  al.  1 974;  Hsiao,  et  al.  1 975),  action  of  this  hormone  in  em- 
bryonic moults  has  still  not  been  ruled  out. 

Embryos  of  L.  viridana  produce  a single,  delicate  embryonic  cuticle  between  1 20  and  132 
h,  shortly  after  katatrepsis,  about  the  time  that  secretory  cells  become  evident  in  the  corpora 
cardiaca.  However,  there  is  no  obvious  change  at  this  time  in  cells  of  the  corpora  allata  or  pro-  ' 
thoracic  glands.  Neither  is  any  change  noted  in  these  cells  at  168  to  1 80  h,  when  deposition 
of  larvae  cuticle  begins.  Thus,  we  have  no  positive  evidence  of  endocrine  function  in  embryos 
of  L.  viridana. 

Writing  the  above  discussion  on  the  origin  and  function  of  embryonic  insect  endocrines  was 
frustrating  because  of  the  conflicting  results  presented  in  the  literature.  We  do  not  believe  that 
structures  as  fundamental  to  insect  development  as  the  corpora  allata  and  prothoracic  glands 
can  have  so  many  different  ontogenetic  origins.  Diversity  in  site  of  origin  implies  multiple  in- 
dependent origin  during  insect  evolution.  This  conflicts  with  the  proven  similarity  in  biochem- 
ical function  of  these  glands  in  representative  insects  of  most  orders  (Gilbert  and  King  1 973; 
Slama,  et  al.  1 974;  Novak  1975).  What  is  required  to  resolve  the  conflict  are  detailed  compara- 
tive embryological  studies  of  the  most  critical  kind  using  all  methods  available.  Dorn’s  (1972, 
1975  a,  b)  studies  in  which  conventional,  ultrastructural  and  experimental  methods  are  com- 
bined, provide  a start  in  the  right  direction.  It  would  also  help  if  embryological  studies  the 
quality  of  Dorn’s  were  carried  out  on  individuals  of  species  for  which  experimental  proof  of 
gland  function  exists. 
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ABBREVIATIONS 


abd.  ggl 

abdominal  ganglia 

mdgt 

midgut 

ant 

antenna 

mes 

mesoderm 

ant  s.  o 

antennal  sense  organ 

m.  n.  c 

median  nerve  cord 

a.  tent 

anterior  tentorial  arm 

mx 

maxilla 

bd.  w 

body  wall 

mx.  ggl 

maxillary  ganglion 

brn 

brain 

nbl 

neuroblast 

com 

commissure 

ng.  1 

neurogene  layer 

crp.  all 

corpus  allatum 

npl 

neuropile 

crp.  crd 

corpus  cardiacum 

nr.  1ml 

neural  lamella 

cyt.  std 

cytoplasmic  strand 

nv 

nerve 

deutc 

deutocerebrum 

op.  c 

optic  cup 

dg.  1 

dermatogene  layer 

op.  1 

optic  lobe 

ect 

ectoderm 

prn 

perineurium 

ent  r 

enteron  rudiment 

protc 

protocerebrum 

frt.  ggl 

frontal  ganglion 

prs.  intr 

pars  intercerebralis 

ggl-  c 

ganglion  cell 

p.  tent 

posterior  tentorial  arm 

gll.  c 

glial  cell 

ret.  nv 

recurrent  nerve 

haem 

haemocytes 

s 

secretory  cells  of  corpora  cardiaca 

hyp.  ggl 

hypocerebral  ganglion 

sb.  ggl 

subesophageal  ganglion 

int.  cn 

interganglionic  connectives 

spl.  m 

splanchnic  mesoderm 

intc.  ect 

intercalary  ectoderm 

stmg.  n.  s 

stomatogastric  nervous  system 

intc.  seg 

intercalary  segment 

stom 

stomodaeum 

lb 

labium 

stom.  rf 

roof  of  stomodaeum 

lb.  div 

labial  diverticulum 

sub.  b 

subesophageal  body 

lb.  ggl 

labial  ganglion 

tr.  com 

tritocerebral  commissure 

lm 

labrum 

tent 

tentorium 

1.  n.  c 

lateral  nerve  cord 

thr.  ggl 

thoracic  ganglia 

m.  c.  c 

median  strand  clump 

trch 

trachea 

md 

mandible 

trite 

tritocerebrum 

md.  fix.  ap 

mandibular  flexor  apodeme 

vnt.  ggl 

ventricular  ganglion 

md.  ggl 

mandibular  ganglion 

yk 

yolk 
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Fig.  1.  Body  wall  and  coelomic  sacs  at  50  h,  parasagittal  section.  Fig.  2.  Body  wall  at  50  h,  median  sagittal  section.  Fig.  3. 

Same,  at  56  h,  parasagittal  section,  showing  dermatogene  (dg.  1)  and  neurogene  (ng.  1)  layers,  the  latter  with  neuroblasts  (nbl). 

Fig.  4.  Same,  at  60  h,  showing  formation  of  pre  ganglion  and  ganglion  cells  (ggl.  c).  Fig.  5.  Same,  median  sagittal  section,  show- 
ing “clumps”  of  median  strand  cells  (m.c.c).  Fig.  6.  Same,  at  64  h,  showing  forward  shift  of  median  strand  clump.  Fig.  7.  Diagram 
of  central  nervous  system,  showing  cephalic  ganglia,  lateral  nerve  cords  (l.n.c)  and  median  nerve  strand  (m.n.c).  Fig.  8.  Parasagit- 
tal section  through  protocephalic  lobe  and  antenna  (ant)  at  56  h,  showing  formation  of  protocerebral  (protc)  and  deutocerebral 
(deutc)  neuroblasts.  Fig.  9.  Same,  through  stomodaeum,  showing  formation  of  tritocerebral  (trite)  neuroblasts  from  intercalary 
ectoderm  (intc.  seg).  Fig.  10.  Median  sagittal  section  through  stomodaeum  at  64  h,  showing  formation  of  stomatogastric  nervous 
system  (stmg.  n.s).  Fig.  11.  Same,  at  88  h,  showing  median  strand  clumps  (m.c.c).  Fig.  12-17.  Transverse  sections  through  dev- 
eloping nerve  cord  at  88  h,  taken  at  points  indicated  by  lines  in  Fig.  11:  12,  Through  antenna  and  stomodaeum,  showing  devel- 
oping ganglion  cells,  stomatogastric  nervous  system,  (stmg.  n.s)  and  antennal  sense  organ  (ant.  s.o);  13,  Through  tritocerebral 
ganglion;  14,  Through  mandibular  ganglion;  15,  Through  posterior  commissure  of  maxillary  ganglion;  16,  Through  median  strand 
“clump”  (m.c.c)  of  labial  ganglion;  17,  Through  prothoracic-mesothoracic  intersegmental  region  and  inter  ganglionic  connectives 
(int.  cn).  Fig.  18.  Parasagittal  section  through  tritocerebral  ganglion  (trite)  and  anterior  tentorial  arm  (a.  tent). 
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Fig.  39-56.  Photomicrographs,  scale  10  /Ltm  except  where  indicated.  Fig.  39.  Median  sagittal  section  of  72  h embryo,  showing 
forward  shift  of  maxillary  median  strand  clump  (m.  c.  c).  Fig.  40.  Transverse  section  through  maxillary  median  strand  clump 
(m.  c.  c)  and  interganglionic  connectives  (int.  cn)  of  72  h embryo,  showing  neuroblast  (nbl)  and  developing  neuropile  (npl). 
Fig.  41.  Same,  of  96  h embryo  through  median  strand  clump  (m.  c.  c)  of  labial  ganglion.  Fig.  42.  Frontal  section  through  head 
of  96  h embryo,  showing  three  lobes  of  protocerebrum  (protc),  lobe  1 (op.  1)  developing  as  an  invagination.  Note  optic  cup 
(op.  c).  Fig.  43.  Transverse  section  through  labial  commissure  (com)  of  subesophageal  ganglion  of  120  h embryo.  Note  dev- 
eloping glial  cells  (gll.  c)  and  perineurium  (prn).  Fig.  44.  Same,  through  subesophageal  ganglion  of  264  h embryo,  showing 
glial  cells  (gll.  c),  perineurium  (prn)  and  neural  lamella  (nr.  1ml). 
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Fig.  45.  Transverse  section  through  anterior  ends  of  subesophageal-prothoracic  interganglionic  connectives  of  264  h embryo, 
showing  glial  cells  in  neuropile.  Fig.  46.  Median  sagittal  section  through  stomodaeum  (stom)  of  72  h embryo,  showing  evag- 
inations  of  stomatogastric  nervous  system  (stmg.  n.  s).  Fig.  47.  Same,  of  96  h embryo,  showing  tritocerebral  commissure  (tr. 
com)  and  those  of  subesophageal  ganglion  (com).  Note  also  the  mandibular  median  strand  clump  (m.  c.  c).  Fig.  48.  Same,  of 
264  h embryo,  showing  frontal  (frt.  ggl),  hypocerebral  (hyp.  ggl),  and  ventricular  ganglia  (vnt.  ggl).  Fig.  49.  Transverse  section 
through  96  h embryo,  showing  corpora  cardiaca  (crp.  crd)  and  hypocerebral  ganglion  (hyp.  ggl).  Fig.  50.  Same,  through  120 
h embryo.  Note  secretory  cells  (s)  in  corpus  cardiacum  (crp.  crd). 
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Fig.  51.  Transverse  section  through  corpora  cardiaca  (crp.  crd)  of  264  h embryo.  Fig.  52.  Parasagittal  section  through  base  of 
maxilla  (mx)  of  88  h embryo,  showing  invaginating  corpus  allatum  (crp.  all).  Fig.  53.  Same,  96  h.  Fig.  54.  Same,  through  corpus 
cardiacum  - corpus  allatum  complex  of  252  h embryo.  Note  delicate  strand  extending  from  apex  of  corpus  allatum  (crp.  all). 

Fig.  55.  Transverse  section  through  labial-prothoracic  intersegmental  region  at  96  h,  showing  origin  of  prothoracic  glands  (pthr. 
gl).  Fig.  56.  Same,  264  h. 
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THE  ADULT  TRICHOPTERA  (INSECTA)  OF  ALBERTA 
AND  EASTERN  BRITISH  COLUMBIA,  AND  THEIR  POST-GLACIAL 
ORIGINS.  I.  THE  FAMILIES  RHYACOPHILIDAE  AND  LIMNEPHILIDAE. 

SUPPLEMENT  1. 


ANDREW  P.  NIMMO 
Department  of  Entomology 

The  University  of  Alberta  Quaes  tiones  Entomologicae 

Edmonton,  Alberta  T6G  2E3  13:  25-67  1977 

Six  species  are  described  as  new:  Rhyacophila  simplex,  R.  donaldi,  and  R.  autumnaliso/ 
the  Rhyacophilidae;  Imania  thomasi,  Limnephilus  vernalis,  and  Philocasca  alba  of  the  Limne- 
philidae.  Previously  known  species  here  recognised  as  members  of  the  study  area  fauna  are: 
Rhyacophila  vao  Milne,  R.  unimaculata  Denning  of  the  Rhyacophilidae;  and  Dicosmoecus 
gilvipes  (Hagen),  Neophylax  rickeri  Milne,  Limnephilus  nimmoi  Roy  and  Harper,  L.  insularis 
Schmid,  L.  alvatus  Denning,  Lenarchus  keratusRoss,  and  Pla ty centropus  plectrus  Ross  of  the 
Limnephilidae.  Asynarchus  lapponicus  (Zetterstedt)  ( Limnephilidae),  is  more  fully  described 
and  illustrated.  The  female  of  Rhyacophila  milnei  Ross  is  described  and  illustrated  for  the  first 
time;  and  Rhyacophila  sp.3,  and  sp.4  and  Limnephilus  sp.2  are  described  and  illustrated  from 
single  females  only.  Females  o/Psychoglypha  prita  (Milne)  and  P.  alascensis  (Banks)  are  figur- 
ed and  described.  Rhyacophilidae  total  29  species,  and  Limnephilidae  102  species,  in  the  study 
area.  The  range  type  of  each  species  is  determined,  and  the  probable  post-glacial  source  for 
each  is  considered.  The  proportions  of  the  fauna  of  these  two  families  from  each  source  area 
are  now  ( combining  data  from  this  paper,  and  that  to  which  it  is  supplementary):  from  Cordil- 
lera south  of  the  ice,  58.  7%;  from  Alaska,  4.5%;  from  central  plains,  6.8%o;  from  eastern  North 
America,  8.4%;  from  North  America  as  a whole,  south  of  the  ice,  19.8%;  and  indeterminate, 
1.5%. 

Dans  ce  travail  nous  ddcrivons  six  nouvelles  especes:  Rhyacophila  simplex,  R.  donaldi,  et  R.  autumnalis  des  Rhyacophil- 
idae; Imania  thomasi,  Limnephilus  vernalis,  et  Philocasca  alba  des  Limnephilidae.  Nous  y ajoutons  des  especes  dd  ja  ddcrites 
mais  nouvelles  pour  notre  faune:  Rhyacophila  vao  Milne,  R.  unimaculata  Denning  des  Rhyacophilidae;  Dicosmoecus  gilvipes 
(Hagen),  Neophylax  rickeri  Milne,  Limnephilus  nimmoi  Roy  et  Harper,  L.  insularis  Schmid,  L.  alvatus  Denning,  Lenarchus 
keratus  Ross,  et  Platycentropus  plectrus  Ross  des  Limnephilidae.  Nous  illustrons  et  ddcrivons  plus  completement  Asynarchus 
lapponicus  (Zetterstedt)  (Limnephilidae),  les  femelles  de  Rhyacophila  milnei,  Ross,  Psychoglypha  prita  (Milne),  et  P.  alascen- 
sis (Banks),  et  le  seules  femelles  de  Rhyacophila  sp.3  et  sp.4  et  Limnephilus  sp.2.  Nous  reconnaissons  prdsentement  pour  not- 
re territoire  d’dtude  29  Rhyacophilidae  et  102  Limnephilidae.  Le  type  de  distribution  est  determine  et  nous  discutons  V ori- 
gin e probable  depuis  les  temps  glaciaires  de  chaque  espe'ce.  Nous  considdrons  que  I’origine  de  la  faune  des  deux  families  dans 
notre  region  se  portage  comme  suit  (nous  combinons  les  r 4 suit  at  s de  cette  publication  et  de  celles  qui  lui  sont  supplementai- 
res):  de  la  Cordilliere  au  sud  des  glaciers,  58. 7%;  de  V Alaska,  4.5%;  des  plaines  centrales,  6.8%;  de  Vest  de  VAmdrique  du  nord, 
8.4%;  de  VAmdrique  du  nord  au  sud  des  glaciers,  19.8%;  et  demeurant  indetermind,  1.5%. 
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Corrigenda  to  Nimmo,  1971a. 

These  corrigenda  are  additional  to  those  listed  in  Nimmo,  1971b,  and  1974. 
p.  1 8 Couplet  2,  choice  ‘a’  - Fig.  65  should  read  Fig.  64. 

p.  85  Couplet  26,  choice  ‘a’  - ‘Cercus  Triangular  . . .’  should  read  ‘Clasper  triangular  . . .’. 

p.  1 1 1 Tine  10.  \ . . segment  X distinguished  from  segment  X . . . ’ should  read  \ . . segment 

IX  distinguished  from  segment  X . . .’. 

p.  129  Key  to  Asynarchus  females,  choice  Ta’,  \ . . enlarge  . . should  read  \ . . enlarged  . . . 

p.  162  Fig.  1 59.  Apparently  I made  this  drawing  from  a detached  aedeagus.  The  illustration 

given  is  presented  upside-down  and  backwards.  For  proper  appearance  it  should  be 
viewed  with  the  page  inverted,  with  the  distal  end  of  aedeagus  pointed  to  the  obser- 
ver’s left. 

INTRODUCTION 

Although  the  thought  was  unstated  in  my  1971(a)  paper,  it  is  implicit  in  a faunal  survey 
that  more  remains  to  be  discovered.  This  paper  is  proof  of  that.  But,  apart  from  finding  males 
for  unassociated  females,  and  females  for  males  for  which  they  are  yet  unknown,  neither  can 
this  supplement  be  considered  the  final  word.  While  I hope  to  keep  supplements  to  a minimum 
there  will,  nevertheless,  be  further  instalments. 

The  title  of  this  supplement  differs  from  that  of  my  1971(a)  paper,  but  is  equivalent  to  it, 
and  conforms  to  that  of  my  series  on  the  Trichoptera  fauna,  of  the  study  area. 

Figure  numbering  in  papers  of  the  main  series  will  be  consecutive  throughout,  except  that 
there  will  be,  if  required,  a ‘Fig.  1 ’ in  each  paper,  followed  by  a lower  case  letter.  This  figure 
will  present  collection  localities  in  the  study  area  which  are  new  to  the  series  as  a whole.  The 
use  of  a lower  case  letter  after  the  T ’ follows  on  in  sequence  from  the  suite  of  locality  maps 
presented  in  1971(a).  Figure  numbering  in  the  supplements  to  each  main  paper,  on  the  other 
hand,  will  be  independent  of  the  main  series,  but  will  be  consecutive  within  the  supplement 
series  for  each  main  paper.  Remarks  above  on  ‘Fig.  1’  apply  equally  to  the  supplements.  Fig.  Id 
serves  this  paper. 

Full  collection  data  are  available  on  file,  either  from  myself,  or  from  the  Department  of 
Entomology,  University  of  Alberta,  Edmonton.  I am  adding  to  these  records  through  contin- 
ued collecting. 

For  those  species  already  recorded  from  the  study  area,  but  for  which  I here  record  the  fe- 
male, the  only  literature  reference  in  this  paper  is  to  my  original  record  (1971a),  giving  page 
and  figure  numbers. 

For  species  described  elsewhere,  and  recorded  here  from  the  study  area,  I give  literature  to 
date,  so  far  as  it  is  known  to  me. 

The  genera  and  species  are  set  out  here  in  the  same  order  as  in  my  1 971(a)  paper.  Those  taxa 
recorded  as  new  to  the  area  are  inserted  in  the  sequence,  relative  to  other  taxa,  used  by  Ross 
( 1956)  for  Rhyacophilidae,  and  by  Schmid  (1955)  for  Limnephilidae. 

At  the  ends  of  the  sections  on  Rhyacophilidae  and  Limnephilidae  respectively  are  guides 
that  locate  the  species,  or  newly  associated  sexes  in  my  original  (1971a)  keys. 

In  the  legend  to  each  plate  illustrating  genitalia,  abbreviations  of  certain  commonly  used 
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words  are  as  follows:  ‘lateral’  to  ‘lat. ‘posterior’  to  ‘post.’;  ‘ventral’  to  ‘ventr.’;  ‘dorsal’  to 
‘dors.’;  ‘partial’  to  ‘part.’;  and  ‘segment’  to  ‘Seg. ’. 

Previousdntroductory  material  is  in  Nimmo  (1971a)  and  Nimmo  ( 1 974).  Information  found 
therein  applies  to  this  paper  also. 

One  problem  in  the  taxonomy  of  Trichoptera  is  that,  on  occasion,  females  which  cannot  be 
associated  with  known  species  are  encountered.  Most  authors  ignore  these,  and  do  not  illustra- 
te them.  Also,  females  may  be  associated  with  known  species,  and  mentioned  in  the  literature, 
but  not  illustrated.  Neither  practice  is  sound.  An  example  of  the  usefulness  of  illustrating  un- 
associable  females  is  the  case  of  Limnephilus  nimmoi  Roy  and  Harper,  presented  in  this  paper. 
An  example  of  how  failure  to  illustrate,  somewhere,  the  known  female  of  a known  species  can 
lead  to  confusion  is  presented  by  L.  alvatus  Denning  in  this  paper.  I illustrate  all  unassociable 
females  known  to  me  from  the  study  area  in  the  hope  that  somewhere,  someone  will  recogni- 
se the  species  to  which  it  belongs,  and  may  either  publish  on  the  association,  or  inform  me 
of  it. 


THE  FAMILY  RHYACOPHILIDAE  STEPHENS 
The  Genus  Rhyacophila  Pictet 
The  vofixa  group 

Rhyacophila  simplex  Nimmo  new  species 
(Fig.  2a-b,  10-13,  111) 

This  species  is  very  close  to  R.  ophrys  Ross.  Males  may  be  distinguished  from  those  of  ophrys 
by  blunter,  more  angular  distal  clasper  segment  (Fig.  10);  by  simpler  segment  X with  sloped  anal 
sclerite;  by  apparently  non-erectile  lateral  arms  of  aedeagus  (Fig.  13);  and  by  blunt,  recurved 
horn  on  postero-dorsal  edge  of  aedeagal  sheath. 

Description.  — Antennae  deep  red-brown;  annular  sutures  paler.  Vertex  of  head  almost  black,  with  lateral  sutures 
and  postero-lateral  warts  paler.  Thorax  dark  brown  dorsally,  paler  to  almost  white  laterally.  Spurs  brown;  formula  3,4,4. 
Fore-wing  length  of  male  7.2  mm;  uniform  red-brown  except  hyaline  areas  as  in  Fig.  2a;  dorsal  surface  with  patterned  dis- 
tribution of  golden  hairs,  especially  on  posterior  areas.  Hind-wing  grey-brown,  with  hyaline  areas.  Venation  as  in  Fig.  2 a-b. 

Male  genitalia.  (Specimen  from  Ruby  Ck,  nr  Ruby  Lk,  at  6,750(  Waterton  National  Park,  Alberta).  Segment  IX  basically 
rectangular  in  lateral  aspect,  with  postero-dorsal  edge  expanded  posterad  (Fig.  10);  anterior  rim  partly  black-edged.  Clasper 
with  parallel  sides  except  antero-ventral  portion  angled  sharply  anterad;  mesal  face  with  slight  meso-dorsal  ridge,  not  quite 
extended  to  base;  distal  segment  four-sided,  angles  rounded,  mesal  face  setose.  Segment  X ventrad  of  postero-dorsal  edge  of 
segment  IX  (Fig.  10),  with  ventral  extensions  laterally,  each  flanged  posterad  by  weakly  coloured  screen;  in  dorsal  aspect 
segment  deeply  cleft  mesally,  bilobed  (Fig.  12).  Tergal  strap  inverted-v-shaped  anterad  of  segment  X,  lightly  sclerotised.  Anal 
sclerite  tear-shaped  in  lateral  aspect  (Fig.  10),  partly  enclosed  by  ventral  extension  of  segment  X;  bifid,  flared  laterad  distal- 
ly  (Fig.  11).  Aedeagus  short,  stout,  main  body  as  lightly  sclerotised  tube  (Fig.  13);  postero-dorsal  extremity  projected  blunt- 
ly dorsad;  main  shaft  very  small,  with  expanded,  button-like  tip;  lateral  arms  enclosed  by  main  body  of  aedeagus,  roughly 
triangular  in  lateral  aspect,  with  thick  fringe  of  setae  along  distal  edge. 

Female.  Unknown,  or  unassociated. 

Note  on  habitat.  - While  I am  unfamiliar  with  the  exact  location,  the  single  known  locality 
for  this  species  is  probably  a small,  turbulent,  stream  with  rocky  bottom. 

Holotype.  — Male.  Ruby  Creek,  near  exit  from  Ruby  Lake,  at  6;750',  Waterton  National 
Park,  Alberta  (Fig.  Ill);  June  29,  1 975;  D.B.  Donald. 

The  holotype  is  in  the  Canadian  National  Collection,  Ottawa,  with  type  number  1 5,160. 

This  species  is  named  with  reference  to  the  simplicity  of  the  genital  capsule. 

The  aero  pedes  group 
Rhyacophila  vao  Milne,  1936 
(Fig.  23-25,  110) 

Rhyacophila  vao  Milne,  1936:93,  102,  111,  Fig.  (no  number).  (Type  locality:  Cultus  Lake,  British  Columbia).  Ross,  1944: 

291.  Denning,  1948b:  105,  plate  2,  Fig.  9 - 9b.  Ross  and  Spencer,  1952:  45.  Ross,  1956:  117,  Fig.  184A-B.  Denning, 

1956b:74.  Fischer,  1960:  150.  Smith,  1965:  243.  Smith  1968:  658,  670,  673,  Table  1.  Schmid,  1970:  87,  132.  Fischer, 
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1971:  132.  Anderson  and  Wold,  1972:  Table  1.  Newell  and  Potter,  1973:  14.  Schmid,  1974:  933,  Fig.  1. 

This  species  is  very  similar  to  R.  acropedes  Banks  (see  Nimmo,  1971a:  23,  Fig.  39-41). 

Males  of  R.  vao  are  distinguished  by  lack  of  acuminate  process  on  postero-dorsal  edge  of  seg- 
ment IX;  by  presence  of  lip  along  disto-ventral  area  of  mesal  face  of  clasper  distal  segment;  and 
by  abrupt  constriction  of  mid-point  of  basal  segment  of  clasper  (Fig.  23).  Females  are  distin- 
guished by  carinate  postero-ventral  edge  of  segment  VIII  curved  postero-dorsad  (Fig.  25). 

Description.  — Antennae  deep  yellow-brown,  with  paler  annular  sutures.  Vertex  of  head  dark  brown  anteriorly,  paler 
to  yellow-brown  posteriorly;  more  uniformly  dark  brown  in  female.  Thorax  brown  dorsally,  pale  straw  to  almost  white  lat- 
erally. Spurs  dark  brown.  Male  fore-wing  length  10.08  mm;  tinted  brown,  with  faint  irrorations;  with  hyaline  areas.  Hind-wing 
hyaline  basally,  faintly  tinted  grey-brown  distally.  F emale  fore-wing  warm  reddish-brown,  with  faint  distal  irrorations,  plus 
hyaline  areas;  hind-wing  as  in  male.  Venation  indistinguishable  from  that  of  R.  acropedes  Banks  (see  Nimmo,  1971a:  Fig.  Sa- 
bi. 

Male  genitalia.  (Specimen  from  Bauerman  Bk,  nr  Twin  Lk,  6,400',  Waterton  National  Park,  Alberta).  Segment  IX  fairly 
uniformly  long  in  lateral  aspect  (Fig.  23),  with  anterior  black  border  broadly  indented  ventrally;  posterior  border  irregular, 
with  pronounced  dorsal  process  with  minute  postero-dorsal  projection  immediately  dorsad  of  segment  X base.  Clasper  with 
deep  base,  narrowly  constricted  posterad  then  broadly  widened  distad;  distal  segment  with  deep  base,  abruptly  narrowed  to 
roundly  tapered  disto-ventral  portion  with  heavily  setose  mesal  face;  setose  portion  set  off  by  rounded  ventral  ridge.  Segment 
X with  antero-dorsal  bump  on  each  lateral  half;  each  half  tapered  postero-dorsad;  with  slight  concavity  on  antero-ventral  angle. 
Aedeagus  small,  with  paired,  large,  fleshy,  ventral  lateral  arms  with  lightly  sclerotised,  semi-circular  tips  heavily  setose  (Fig.  24); 
median  shaft  sclerotised  from  base,  with  even  basal  0.66  followed  by  tapered  distal  portion  curved  dorso-posterad. 

Female  genitalia.  (Specimen  from  Cameron  Ck,  5,480',  Waterton  National  Park,  Alberta).  Sclerotised  portion  of  segment 
VIII  evenly  tapered  posterad,  with  slight  taper  at  anterior  edge  (Fig.  25);  retractor  rod  firmly  attached  at  mid-point  of  lat- 
eral edge,  with  dark,  linear,  tapered  extension  ventrad  within  body  of  segment  wall;  postero-ventral  surface  pinched  in  mesally, 
carinate,  the  keel  curved  postero-dorsad. 

Notes  on  habitat  and  activity  period.  — This  species  appears  to  favour  the  smaller  hill  streams 
with  gravel  or  small  boulder  bottoms,  and  with  medium,  at  times  turbulent,  flow.  The  Alberta 
flight  season  extends  from  about  mid-July  to  late  September. 

Geographical  distribution.  — The  known  range  extends  from  Alaska  to  Montana  and  Oregon 
(Fig.  1 10),  largely  confined  in  Alberta  to  foothills  of  the  Rocky  Mountains,  with  one  record 
from  the  south-west  flank  of  the  Swan  Hills.  The  known  altitudinal  range  is  from  2,500'  to 
6,400'. 

I examined  203  specimens  ( 133  males,  and  73  females)  from  the  study  area. 

Note.  — When,  in  my  1 976  summer  collecting,  many  specimens  of  this  species  were  taken, 

I checked  back  to  the  material  recorded  in  my  previous  paper  (Nimmo,  1 971a),  for  R.  acrope- 
des Banks.  Little  material  of  R.  vao  was  found  there.  That  material  has  been  recorded  here,  and 
corrections  made  to  the  detailed  record  of  acropedes.  This  elision  of  material  from  the  acrope- 
des record  does  not  require  changes  to  my  original  distribution  map  (Nimmo,  1971a:  Fig.  108). 

The  rotunda  group 

This  group  is  here  recorded  for  the  first  time  from  the  study  area.  The  following  character- 
isation is  abridged  in  translation  from  Schmid  ( 1 970:43). 

Dorsal  processes  of  segment  IX  and  anal  appendages  fused  throughout  their  length,  projec- 
ted posterad  almost  as  far  as  claspers.  Segment  X a long,  curved  band;  vertical;  usually  within 
segment  IX.  Anal  sclerites  large,  fused  on  basal  half,  distinct  from  apical  band.  Apical  band 
very  large,  strongly  sclerotised,  articulated  basally  with  segment  X;  free,  bifid  distally,  appar- 
ently almost  an  independent  appendage.  Aedeagus  very  large,  heavy,  deeply  concave  dorsally; 
distally  bifid  with  reduced  dorsal  process.  Lateral  arms  membranous,  basally  erectile.  Claspers 
short,  with  distinct  relief  on  mesal  face. 

Of  the  six  species  known  from  this  group,  one  is  here  recorded  from  the  study  area,  and 
described  as  new. 
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Rhyacophila  donaldi  Nimmo  new  species 
(Fig.  3 a-b,  4 a-b,  14-22,  114) 

This  species  is  very  similar  to  R.  ebria  Denning.  Males  of  R.  donaldi  are  distinguished  from 
males  of  R.  ebria  by  a variety  of  minor  details.  However,  the  priminent  distinguishing  feature 
is  the  high  angular  dorsal  edge  of  distal  segment  of  clasper  in  lateral  aspect  (Fig.  14).  In  R.  eb- 
ria this  edge  is  concave  ventrad.  Females  of  R.  donaldi  are  characterised  by  dorsal  surface  of 
sclerotised  portion  of  segment  VIII  sharply  concave  (Fig.  1 9),  and  by  hyaline  ‘lobe’  immediat- 
ely posterad  of  attachment  point  of  retractor  rod.  Spermathecal  sclerite  (Fig.  21,  22)  membran- 
ous dorsally,  with  complexly  folded  ventral  plate  with  pair  of  ventro-lateral  apertures. 

Description.  — Antennae  very  dark  brown,  except  inter-annular  sutures  paler.  Vertex  of  head  very  dark  brown,  al- 
most black,  with  warts  very  slightly  paler.  Thorax  very  dark  brown,  with  pleura  slightly  paler.  Spurs  brown;  formula  3,4,4. 
Fore-wing  length  of  male  7.84  mm;  uniform  red-brown,  veins  darker,  with  hyaline  areas  as  in  Fig.  3a.  Venation  of  male  as 
in  Fig.  3 a-b;  of  female  as  in  Fig.  4 a-b. 

Male  genitalia.  (Specimen  from  Rowe  Bk,  6,550',  Waterton  National  Park,  Alberta).  Segment  IX  with  long  dorsal  area; 
narrowed  rather  abruptly  ventrad  to  form  short  ventral  area  (Fig.  14);  dorsal  area,  in  dorsal  aspect,  with  deep  cleft  in  poster- 
ior edge  to  receive  dorsal  process  of  segment  IX  (Fig.  15);  this  process  rounded,  curved  slightly  postero-ventrad,  situated  im- 
mediately dorsad  of,  and  apparently  fused  to  dorsal  lobe  of  segment  X.  Clasper  directed  postero-dorsad,  with  ridged  and  fol- 
ded mesal  face  (Fig.  14),  with  tuft  of  long,  black  setae  on  disto-dorsal  angle;  distal  segment  angular  except  rounded  postero- 
ventrad  directed  extremity  with  mesal  face  setose.  Segment  X,  other  than  dorsal  process,  of  two  long,  narrow  straps  depen- 
dent from  antero-ventral  corners  of  process  to  engage  antero-lateral  edges  of  distal  portion  of  tergal  strap  (Fig.  16).  Distal 
portion  of  tergal  strap  deeply  cleft,  each  half  with  edges  folded  dorsad  to  enclose  ventro-lateral  lobes  of  anal  sclerite  (Fig. 

17) .  Aedeagus  with  lateral  arms  dependent  from  baso-ventral  portion;  basal  two-thirds  of  arms  membranous,  erectile  (Fig. 

18) ;  distal  third  weakly  coloured,  sclerotised,  curved  dorsad;  spinate  along  edges  and  mesal  face;  median  shaft  scoop-like, 
with  upturned  lateral  edges;  with  heavily  sclerotised  distal  portion  curved,  tooth-like;  ejaculatory  duct  terminated  at  tip  of 
recurved,  tapered,  dorsally  directed  process. 

Female  genitalia.  (Specimen  from  Bertha  Bk,  6,000',  Waterton  National  Park).  Segment  VIII  with  sclerotised  portion  tap- 
ered, mid-portion  of  dorsal  surface  sharply  concave  (Fig.  19);  postero-dorsal  edge  indistinctly  merged  with  membranous  area; 
retractor  rod  fused  to  anterior  edge,  adjacent  to  short,  rounded  hyaline  area  (Fig.  19).  Spermathecal  sclerite  complex,  with 
membranous  dorsal  area,  very  distinct,  folded  ventral  sclerite  with  lateral  apertures  at  mid-point  of  length  (Fig.  21,  22);  scler- 
ite deeply  cleft  along  ventral  mid-line  from  anterior  edge;  small  angular  sclerite  located  antero-dorsad  of  ventral  sclerite,  one 
on  each  side. 

Notes  on  habitat  and  activity  period.  — I am  not  directly  familiar  with  the  localities  recor- 
ded for  this  species,  but  they  appear  to  be  in  the  sub-alpine  area  of  Waterton  National  Park, 
and  are  very  likely  small,  shallow  streams  flowing  over  gravel,  sand,  or  small  rock  bottoms, 
with  occasional  rapids  or  small  falls.  Flight  season  is  known  to  extend  at  least  over  the  period 
August  10  to  September  8. 

Holotype.  — Male.  Rowe  Bk,  6,550',  Waterton  National  Park,  Alberta  (Fig.  1 14);  August 
10,  1975;  D.B.  Donald. 

Allotype.  - Female.  Bertha  Bk,  6,000',  Waterton  National  Park,  Alberta;  August  30,  1975; 
D.B.  Donald. 

Paratypes.  - Bertha  Bk,  6,000',  Waterton  National  Park,  Alberta;  August  30,  1 975;  D.B. 
Donald;  six  males,  two  females.  Lineham  Bk,  7,050',  Waterton  National  Park,  Alberta;  Sep- 
tember 7,  1 975;  D.B.  Donald;  two  males,  one  female.  Bertha  Bk,  6,000',  Waterton  National 
Park,  Alberta;  August  25,  1976;  D.B.  Donald;  nine  males,  three  females. 

The  holotype,  allotype,  and  Bertha  Bk  (30/8/75)  paratypes  are  in  the  Canadian  National 
Collection,  Ottawa,  with  type  series  number  15,161.  The  Bertha  Bk  (25/8/76)  paratypes  are 
in  collections  of  the  following  institutions:  four  males,  one  female  to  Department  of  Entomo- 
logy, University  of  Alberta;  five  males,  two  females  to  Royal  Ontario  Museum,  Toronto.  The 
Lineham  Bk  paratypes  are  in  United  States  National  Museum,  Washington  D.C.,  U.S.A. 

This  species  is  named  for  David  B.  Donald,  Canadian  Wildlife  Service,  University  of  Calgary, 
collector  of  the  type  series. 
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The  sibirica  group 

Rhyacophila  unimaculata  Denning,  1941 
(Fig.  30-31,  111) 


Rhyacophila  unimaculata  Denning,  1941:  198  - 199,  Fig.  7.  (Type  locality:  Robson,  British  Columbia).  Ross,  1944:  291. 

Ross  and  Spencer,  1952:  45.  Ross,  1956:  120,  Fig.  234A,  G.  Ross,  1965:  591.  Schmid,  1970:  65,  126,  Plate  15,  Fig.  4 - 

8.  Fischer,  1971:  130.  Newell  and  Potter,  1973:  13. 

In  the  study  area  this  species  is  quite  distinctive.  The  most  prominent  features  are:  long,  dis- 
tally  flared  dorsal  lobe  of  segment  X;  and  long,  horizontal,  stout  ventral  lobe,  in  lateral  aspect 
(Fig.  30). 

Description.  — (Taken  from  pinned  specimen).  Antennae  deep  red-brown.  Vertex  of  head  dark  chocolate-brown, 
almost  black,  warts  slightly  paler.  Thorax  overall  virtually  black.  Legs  red-brown  to  straw-colored,  somewhat  banded  mid- 
dle legs;  spurs  formula  3,4,4.  Fore-wing  length  of  male  10.24  mm;  translucent  deep  grey-brown,  faintly  irrorate,  with  larger 
hyaline  areas  at  distal  ends  of  marginal  cells  ft,  f3,  f4,  f5,  and  between  M3+4  and  wing  edge  basad  of  termination  of  A.  Hind- 
wings  translucent  grey-brown  disto-anterad,  remainder  hyaline.  Stigma  evident,  not  prominent,  on  both  wings.  Venation 
little  different  from  that  of  R.  rickeri  Ross  (Nimmo,  1971a:  Fig.  12  a - b)  except  fore-wing  cross-vein  rl  - r2  present;  no 
drawing  is  available  as  only  holotype  examined,  which  is  pinned,  with  wings  attached  and  rumpled  somewhat. 

Male  genitalia.  (Specimen  from  Robson,  British  Columbia.  Holotype).  Segment  IX  massive,  longer  dorsally,  constricted 
toward  ventral  area  (Fig.  30),  antero-ventral  edge  paler.  Clasper  with  irregular,  slightly  tapered  proximal  segment  with  con- 
cave mesal  face;  distal  segment  tapered  distad,  curled  disto-mesad,  with  concave  disto-mesal  face;  disto-mesal  surface  clothed 
in  Fine,  very  short  pilosity.  Segment  X large,  in  lateral  aspect  like  V on  side;  dorsal  lobe  projected  postero-dorsad,  with  com- 
plexly folded  anterior  portion,  and  distal  doubly  cleft  tip  (Fig.  31),  with  paired,  flared  lateral  flaps  setose  on  mesal  face;  ven- 
tral lobe  massive,  horizontal,  distally  slightly  cleft  mesally,  black  distally,  with  dorsal  groove.  Aedeagus  massive,  complex 
(Fig.  32);  dorsal  lobe  with  concave  dorsal  surface,  tip  curved  dorsad  with  shallow  mesal  cleft;  ventral  lobe  originated  from 
large,  bulbous,  membranous  mass,  long,  sclerotised,  wide  with  disto-dorsal  surface  concave,  all  with  dorsal  surface  with  min- 
ute, posteriorly  directed,  triangular  dentitions,  fewer  distally;  median  shaft  sclerotised,  with  paired  lateral  flanges  with  free 
distal  spines,  basal  two-thirds  arched  dorso-laterad  then  ventrad;  ejaculatory  duct  on  long,  thin  tube,  sinuate,  directed  postero- 
dorsad,  with  slight  distal  flare.  Sclerotised  tubular  base  of  aedeagus  with  dorsal  process  from  antero-dorsal  edge,  which  abuts 
on  antero-ventral  edge  of  ventral  lobe  of  segment  X. 

Female.  Unknown,  or  not  yet  associated. 

Notes  on  habitat.  — None  of  the  three  recorded  localities  is  directly  known  to  me;  I have 
not  been  to  western  Montana,  and  the  Fernie  and  Robson,  British  Columbia  localities  are 
insufficiently  precise,  being,  presumably,  the  nearest  named  places.  However,  all  three  local- 
ities are  at  relatively  low  altitudes,  in  areas  along  the  eastern  periphery  of  the  Rocky  Mount- 
ain Trench,  and  higher  than  the  floor  of  the  trench  except  perhaps  in  western  Montana.  The 
only  collecting  date  known  to  me,  April  16,  at  Robson,  B.C.,  probably  explains  why  this  spe- 
cies is  so  rarely  taken,  as  it  is  well  in  advance  of  the  great  majority  of  other  Trichop tera  spe- 
cies in  the  area,  and  therefore  of  the  usual  field  season. 

Geographical  distribution.  — This  species  is  presently  known  only  from  localities  at  low 
altitude,  along  the  southern  half  of  the  Rocky  Mountain  Trench.  Altitudes  known  to  me  are 
(approximately)  3,000'  and  3,300'.  See  Fig.  111. 

The  verrula  group 

Rhyacophila  autumnalis  Nimmo  new  species 
(Fig.  5 a-b,  26-29,  112) 


This  species  is  similar  to  R.  potteri  Denning  and  Schmid  (1971:  1556).  Male  R.  autumnalis 
are  distinguished  by  distal  clasper  segment  strongly  tapered  to  fairly  fine  tip  (Fig.  26),  basal 
segment  of  fairly  uniform  height;  dorsal  lobe  of  segment  X complexly  folded  in  lateral  aspect, 
smoothly  curved  postero-dorsal  lobe  of  segment  IX  with  dorsal,  ventral  sides,  and  tip  concave 
and  dorsal  concavity  extended  anterad  as  deep  trough  to  dorsal  surface  of  main  body  segment. 

Description.  — Antennae  uniform  dull-brown.  Vertex  of  head  chocolate-brown  except  warts,  lateral  sutures,  and 
postero-mesal  area  deep  yellow-brown.  Thorax  deep  brown  to  pale  dorsally,  generally  pale  yellow-brown  laterally.  Fore-leg 
spurs  straw-yellow;  remainder  dark  brown;  formula  3,4,4.  Fore-wing  length  of  male  9.44  mm;  pale  grey-brown;  heavily 
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irrorate,  with  solid  colouration  less  than  50%  of  wing  area.  Hind-wing  hyaline  generally,  with  dusky  grey  areas  at  terminations 
of  veins  R2  to  Culb.  Venation  of  male  as  in  Fig.  5 a-b. 

Male  genitalia.  (Specimen  from  Rowe  Bk,  6,350',  Waterton  National  Park,  Alberta).  Segment  IX  massive  (Fig.  26),  with 
long  dorsal  strap  and  ventral  surface,  longer  lateral  walls;  notable  is  process  of  postero-dorsal  edge,  directed  postero-dorsad, 
with  concave  dorsal  and  ventral  surfaces,  and  tip;  black  border  to  anterior  edges  of  segment.  Clasper  with  large,  irregular,  par- 
allel-sided basal  segment  with  proximal  and  distal  areas  of  mesal  face  membranous;  distal  segment  triangular,  strongly  tapered 
to  tip.  Segment  X large,  projected  posterad  of  segment  IX  dorsal  process;  complexly  folded  dorsal  surface,  broadly  cleft  pos- 
tero-mesally  (Fig.  28);  with  paired  lateral  straps  dependent  from  antero-lateral  corners.  Anal  sclerite  large,  sinuately  curved 
ventro-anterad  then  ventrad  to  lower  portion  of  segment  IX  and  clasper  base  area  (Fig.  26);  concave  on  posterior  face  to  en- 
close similarly  sinuate,  darker,  tergal  strap  (Fig.  26,  27).  Aedeagus  with  membranous  base  and  clear,  sclerotised  lobe  dorsad 
of  median  shaft  base  (Fig.  29);  base  of  median  shaft  a membranous  lobe  with  sclerotised  dorso-anterad  hook;  distad  of  hook 
a thin,  membranous  tube  followed  by  thin,  irregular,  sclerotised  tube;  lateral  arms  with  common,  long,  membranous  base  or- 
iginated ventrad  of  other  structures;  separate  sclerotised  distal  arms  broadly  blade-like,  tapered  to  blunt  tip,  with  dorsal  por- 
tion of  median  face  heavily  setose. 

Female.  Unknown,  or  unassociated. 

Notes  on  habitat  and  activity  period.  — This  species  appears  to  favour  small  gravel  or  rocky 
creeks  close  to  or  in  the  sub- alpine  region.  Flight  date  records  extend  from  August  24  to  Sep- 
tember 12. 

Holotype.  — Male.  Rowe  Bk,  6,350',  Waterton  National  Park,  Alberta;  September  12,  1975; 
D.B.  Donald.  (Fig.  112). 

Paratypes.  — Same  data  as  holotype;  four  males.  Ruby  Bk,  6,750',  Waterton  National  Park, 
Alberta;  24/8/75;  D.B.  Donald;  one  male. 

The  holotype  and  two  of  the  Rowe  Bk  paratypes  are  in  the  Canadian  National  Collection, 
Ottawa,  with  type  series  number  15,162.  The  Ruby  Ck  paratype  is  in  the  Department  of  Ent- 
omology, University  of  Alberta,  and  one  each  of  the  remaining  Rowe  Bk  paratypes  is  in  the 
Royal  Ontario  Museum,  Toronto,  and  the  United  States  National  Museum,  Washington,  D.C., 
U.S.A. 

This  species  is  named  with  reference  to  the  autumnal  flight  period. 

The  vagrita  group 
Rhyacophila  milnei  Ross,  1950 
(Fig.  33-34,  112) 


Rhyacophila  milnei ; Nimmo,  1971a:  36  - 37,  Fig.  93  - 95,  119. 

Description.  — The  females  are  like  males,  except  that  the  female  antennae  are  very  dark  brown,  almost  black.  Also, 
while  the  middle  and  hind-leg  spurs  are  longer  than  those  of  the  fore-leg,  and  stout,  they  are  not  remarkably  long. 

Female  genitalia.  (Specimen  from  Twin  Ck,  Marmot  Basin,  west  of  Kananaskis  River).  Sclerotised  portion  of  segment 
VIII  evenly  tapered  posterad  (Fig.  33),  concave  dorsally  for  most  of  length;  retractor  rod  firmly,  broadly  attached  to  anter- 
ior edge,  with  less  darkly  sclerotised,  rounded  area  extended  along  segment  side  to  enclose  elliptical,  hyaline  spot.  Sperma- 
thecal  sclerite  minute,  sinuate  in  lateral  aspect,  ends  acuminate;  in  ventral  aspect  (Fig.  34)  sclerite  bifid,  cleft  from  posterior 
end;  lobes  arcuate,  tapered,  acuminate  posteriorly;  sclerite  with  small,  rounded  process  anterad. 

Notes  on  habitat  and  activity  period.  — I have  not  visited  the  collection  site,  which  is  a 
sub- alpine,  or  close  to  sub-alpine  area  in  which  T win  Ck  may  be  expected  to  be  small,  bubbl- 
ing, with  gravel  to  small  boulder  bottom.  Combining  capture  date  information  with  that  given 
for  the  male  paratype  in  my  1971(a)  paper,  the  flight  period  for  this  species  is  increased  to  at 
least  one  month,  from  September  5 to  October  5. 

Geographical  distribution.  — The  locality  recorded  here  is  about  25  miles  southeast  of  the 
type  locality  (Fig.  1 1 2),  at  about  6,500'. 

I examined  three  specimens  of  this  species,  two  males,  one  female,  all  from  the  same  local- 
ity and  date.  These  were  obtained  by  R.  Mutch  of  the  University  of  Calgary. 

Unassociated  females 

I record  here  two  further  species  of  Rhyacophila  from  the  study  area,  each  represented  by 
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single  females.  They  do  not  approximate  in  characters  to  any  species  of  which  I have  know- 
ledge. These  two  species  are  numbered  onward  consecutively  from  the  two  species  recorded 
in  my  1971(a)  paper,  represented  only  by  females. 

Rhyacophila  species  3 
(Fig.  6a-b,  35-37,  1 13) 

This  female  is  distinguished  by  retractor  rod  unattached  to  anterior  edge  of  segment  VIII, 
which  is  produced  anterad  as  small  stubby  process  to  meet  rod  (Fig.  35).  Anterior  border  of 
segment  VIII  tapered  shortly  anterad. 

Description.  — Antennae  chocolate-brown,  inter-annular  sutures  paler.  Vertex  of  head  deep  chocolate-brown  with 
lateral  sutures  almost  white;  warts  slightly  paler.  Thorax  deep  chocolate-brown  dorsally,  with  mixed  darker  and  paler  areas 
laterally.  Spurs  deep  yellowish  brown;  formula  3,4,4.  Fore-wing  length  of  female  14.92  mm;  brown,  generally  irrorate.  Ven- 
ation of  female  as  in  Fig.  6 a-b. 

Male.  Unknown,  or  not  yet  associated. 

Female  genitalia.  (Specimen  from  Bertha  Bk,  6;000',  Waterton  National  Park,  Alberta).  Sclerotised  portion  of  segment 
VIII  tapered  posterad  in  lateral  aspect  (Fig.  35)  with  ventral  surface  curved  gently  postero-dorsad;  anterior  end  tapered  slight- 
ly anterad,  with  sharp  ridge  demarcating  anterior  and  posterior  tapers.  Retractor  rod  ‘socketed’  into  small  process  of  an- 
tero-lateral  edge,  posterad  of  which  is  a small  oval  hyaline  area.  Spermathecal  sclerite  complex  (Fig.  36,  37);  of  two  main 
lateral  parts,  darker  interior  sclerite  centrally,  and  smaller  posteriorly -hooked  anterior  sclerite  partly  internal;  main  body  of 
spermathecal  sclerite  long,  tapered,  acuminate  in  lateral  aspect,  tapered,  blunt,  rounded  in  dorsal  aspect.  Antero-ventral  an- 
gles of  each  half  of  main  sclerite  produced  antero-ventrad  as  broad  flaps  which  enclose  yet  another  anterior  sclerite  attached 
to  membranous  anterior  tube;  in  dorsal  aspect  this  sclerite  is  compositely  triangular. 

Notes  on  habitat  and  activity  period.  - The  single  locality  for  this  species  is  a small  stream 
with  pebble  bottom,  with  scattered  larger  rocks,  overhung  by  willows.  Date  of  capture  was 
June  25. 

Geographical  distribution.  — Only  one  locality  is  known  for  this  species,  in  extreme  south- 
western Alberta,  in  the  mountains  (Fig.  1 13).  Elevation  6,000'. 

Rhyacophila  species  4 
(Fig.  7 a-b,  38-41,  113) 

This  female  is  distinguished  by  retractor  rod  firmly  attached  to  anterior  edge  of  segment 
VIII  (Fig.  38),  with  three  tapered,  black,  acuminate  lines  produced  at  right  angles  to  each 
other  from  point  of  attachment.  Spermathecal  sclerite  single,  wedge-shaped  in  lateral  aspect 
(Fig.  41). 

Description.  — Antennae,  head,  and  thorax  black.  Spurs  dull  grey-brown;  formula  3,4,4  . Fore-wing  length  of  fe- 
male 8.32  mm;  dark  grey-brown  with  paler  patches  in  distal  cells,  costal  area,  and  termination  of  cubital  and  anal  veins.  Ven- 
ation of  female  as  in  Fig.  7 a-b. 

Male.  Unknown,  or  not  yet  associated. 

Female  genitalia.  (Specimen  from  small  stream  on  north  side  Scalp  Ck  road,  north  boundary  of  Ya  Ha  Tinda  Ranch, 
Alberta).  Sclerotised  portion  of  segment  VIII  tapered  postero-dorsad  (Fig.  38);  with  dorso-lateral  lobe  at  posterior  edge; 
postero-ventral  edge  acuminate  in  lateral  aspect,  shallowly  cleft  mesally  in  ventral  aspect  (Fig.  39);  retractor  rod  firmly  at- 
tached to  lateral  edge,  with  three  black,  acuminate  ‘arms’  radiated  at  right  angles  from  point  of  attachment;  median  ‘arm’ 
terminated  adjacent  to  elliptical  hyaline  spot.  Spermathecal  sclerite  in  lateral  aspect  wedge-shaped  (Fig.  41),  very  dark  about 
edges,  with  acuminate  posterior  end;  merged  anterad  to  rectangular  anterior  portion  from  ventral  surface  of  which  depends 
a lightly  sclerotised,  irregular  tube;  in  ventral  aspect  (Fig.  40)  sclerite  with  curved  lateral  edges,  tapered  to  rounded  poster- 
ior end;  anterior  end  semi-circular. 

Notes  on  habitat  and  activity  period.  — This  specimen  was  taken  adjacent  to  a very  small 
(maximum  width  about  12”),  cold  stream  flowing  in  pools  and  riffles,  often  under  moss  floor 
of  an  aspen  forest.  Date  of  capture  was  July  16. 

Geographical  distribution.  — The  Ya  Ha  Tinda  Ranch  is  located  in  hill  country  on  north 
side  of  the  Red  Deer  River,  between  first  and  second  ranges  of  the  eastern  Rocky  Mountains 
(Fig.  1 13).  Elevation  of  collection  point  about  5,800'. 
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Notes  on  species  of  Rhyacophila 
previously  recorded  from  Study  Area  (Nimmo,  1971a) 

These  notes  are  derived  from  Schmid’s  ( 1970)  revision  of  the  genus  Rhyacophila. 

Rhyacophila  narvae  Navas,  1926 

Rhyacophila  vepulsa  Milne.  Nimmo,  1971a:  28-29. 

Rhyacophila  narvae  Nav^s,  1926:  57,  PI.  1 Fig.  7.  (Type  locality:  Vladivostok).  Schmid,  1970:  125;  ( vepulsa  as  junior  syn- 
onym of  narvae).  (See  Fischer,  1960:  107,  and  1971:  103  for  palaearctic  literature). 

The  range  of  this  species  includes  eastern  Siberia  and  western  Canada. 

Rhyacophila  vobara  Milne,  1936 

Rhyacophila  vobara  Milne.  Nimmo,  1971a:  32-33. 

Schmid  (1970)  places  this  species  in  the  vofixa  group,  removing  it  from  its  own  nominal 
group. 

Rhyacophila  bifila  Banks,  1914 


Rhyacophila  bifila  Banks.  Nimmo,  1971a:  25. 

Schmid  ( 1970)  removes  this  species  from  the  invaria  group  and  places  it  in  the  coloradensis 
group. 

Rhyacophila  coloradensis  Banks,  1904 


Rhyacophila  coloradensis  Banks.  Nimmo,  1971a:  26. 

Schmid  (1970)  removes  this  species  from  the  invaria  group  and  places  it  in  the  coloradensis 
group. 

Rhyacophila  vocala  Milne,  1936 


Rhyacophila  hyalinata  Banks:  Nimmo,  1971a:  17,  18,  27,  203,  205,  214,  Fig.  11  a-b,  51  -53,  111. 

D.G.  Denning  (pers.  comm.)  pointed  out  that  my  identification  of  this  species  is  incorrect. 
As  a result,  the  bibliography  presented  under  R.  hyalinata  Banks,  1905,  on  p.  27  (Nimmo, 
1971a)  is  to  be  deleted.  Following  is  the  correct  bibliography  for  R.  vocala  Milne,  1936: 

Rhyacophila  vocala  Milne,  1936:  100,  102,  Fig.  (unnumbered).  (Type  locality:  Cultus  Lake,  British  Columbia).  Ross,  1944: 
291.  Denning,  1948b:  106,  PI.  4 Fig.  16  - 16B.  Ross  and  Spencer,  1952:  45.  Ross,  1956:  118.  Denning,  1956a:  235,  Fig. 
10,  lie.  Fischer,  1960:  152.  Smith,  1968:  658,  663,  672,  673,  Tab.  1.  Schmid,  1970:  59,  124,  PI.  15  Fig.  1 - 3,  PI.  50 
Fig.  4-  5.  Fischer,  1971:  135.  Newell  and  Potter,  1973:  14. 

Deleting  the  distribution  for  hyalinata  from  Fig.  1 1 1 (Nimmo,  1971a),  the  distribution  of 
vocala  extends  from  Alberta  and  southern  British  Columbia  to  California. 
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Placement  of  Species  of  Rhyacophila 
new  to  Study  Area,  in  Keys  previously  constructed 

Males.  Refer  to  key  on  p.  16  of  Nimmo,  1971a. 

R.  simplex  Nimmo  n.  sp.  keys  to  1 8a,  wherein  it  may  be  distinguished  by  simple 
lateral  lobe  of  segment  X,  horizontal  in  lateral  aspect  (Fig.  10). 

R.  vao  Milne  keys  to  14b  wherein  it  may  be  distinguished  by  anal  sclerite  absent 
(Fig.  23). 

R.  donaldi  Nimmo  n.  sp.  keys  to  7a  wherein  it  may  be  distinguished  by  postero-dor- 
sal  lobe  of  segment  IX  fused  dorsally  to  segment  X(Fig.  14). 

R.  unimaculata  Denning  keys  to  16a  wherein  it  may  be  distinguished  by  segment 
X V-shaped  in  lateral  aspect  (Fig.  39),  with  dorsal  lobe  narrow,  flared  dis tally. 

R.  autumnalis  Nimmo  n.  sp.  keys  to  10a,  wherein  it  may  be  distinguished  by  tergal 
strap  not  dish-like;  segment  X of  one,  horizontal,  convolute  sclerite  (Fig.  26). 
Females.  Refer  to  key  on  p.  18  of  Nimmo,  1971a. 

R.  vao  Milne  keys  to  1 la  wherein  it  may  be  distinguished  by  keel  curved,  postero- 
dorsad(Fig.  25). 

R.  donaldi  Nimmo  n.  sp.  keys  to  8,  wherein  it  may  be  distinguished  by  short  sperm- 
athecal  sclerite  complexly  folded  within  itself,  with  paired  ventro-lateral  apertures 
(Fig.  21). 

R.  milnei  Ross  keys  to  14  wherein  it  may  be  distinguished  by  spermathecal  sclerite 
deeply  bifid  posteriorly,  in  ventral  aspect  (Fig.  34). 

R.  species  3 keys  to  14  wherein  it  may  be  distinguished  by  spermathecal  sclerite 
composed  of  complex  of  four  sclerites  intricately  folded  within  each  other  (Fig.  36). 
R.  species  4 keys  to  9a  wherein  it  may  be  distinguished  by  postero-lateral  edge  of 
segment  VIII  with  posterior  edge  sinuate  in  lateral  aspect  (Fig.  38). 

Finally,  couplet  10  should  be  reworded  as  follows: 

10a.  (9a)  Anterior  border  of  sclerotised  segment  VIII  without  hyaline  spot  laterally 

(Fig.  100  (Nimmo,  1971a)) R.  species  1 

1 0b.  Anterior  border  of  sclerotised  segment  VIII  with  hyaline  spot  laterally 

(omitted  in  Fig.  61  of  Nimmo,  1971a).  . . R.  narvae  Navas  ((=  vepulsa  Milne)) 

THE  FAMILY  LIMNEPHILIDAE  KOLENATI 
The  Subfamily  Dicosmoecinae  Schmid 
The  Genus  Dicosmoecus  McLachlan 
Dicosmoecus  gilvipes  (Hagen),  1875 
(Fig.  42-46,  114) 

St enophy lax  gilvipes  Hagen,  1875:  601-602,  605.  (Type  locality:  Colorado).  Putnam,  1876:  205. 

Dicosmoecus  gilvipes',  McLachlan,  1875:  113.  Banks,  1892:  364.  Ulmer,  1905:  20.  Ulmer,  1907:  60.  Banks,  1907:  38. 

Dodds  and  Hisaw,  1925a:  125,  Fig.  6.  Dodds  and  Hisaw,  1925b:  386.  Essig,  1926:  176.  Neave,  1929:  189.  Betten  et  al, 
1934:  53,  318,  Textfig.  271,  m,  q.  Milne,  1935:  36,  50.  Ross,  1938b:  30.  Balduf,  1939:  122,  Fig.  62b.  Banks,  1943: 

360,  PI.  4 Fig.  89,  PI.  5 Fig.  99,  107,  110,  111.  Ross,  1944:  297.  Schmid  and  Guppy,  1952:  42.  Ross  and  Spencer, 

1952:  47.  Schmid,  1955:  36,  Fig.  3e,  9-10.  Flint,  1960:  23-24,  Fig.  4.  Flint,  1966:  367,  Fig.  2 i,  h.  Anderson,  1967: 

Table  II.  Fischer,  1967:  65-66.  Fischer,  1973:  12-13. 

This  is  the  third  species  of  Dicosmoecus  recorded  from  the  study  area.  Males  are  distingui- 
tinguished  by  presence  of  small,  slightly  clavate  lobe  originated  just  ventrad  of  clasper  base 
(Fig.  42);  by  notch  in  dorsal  edge  of  distal  clasper  segment,  at  base;  and  by  several  other 
minor  characters.  However,  the  best  character  is  the  form  of  the  mesal  ridge  of  the  basal 
clasper  segment  viewed  from  posterior  (Fig.  43);  with  straight,  rounded  ventral  ridge  at  45° 
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to  vertical,  dorso-laterad  of  which  is  a distinct,  thin- walled,  black  tooth  directed  postero-lat- 
erad. 

Females  are  distinguished  by  apparent  absence  of  supragenital  plate  (Fig.  46);  by  massive 
vulval  scale  fused  dorso-mesally;  by  inverted- triangular  median  lobe  of  vulval  scale;  by  short, 
triangular  segment  X(Fig.  45);  and  by  sharply  triangular  ventro-lateral  lobes  of  segment  IX. 

Description.  — Antennae  very  dark  grey,  annuli  anterior  faces  pale;  scape  antero-mesal  face  cream-colored,  glabrous. 
Vertex  of  head  black,  faded  posterad  to  red-brown.  Frons  clothed  in  golden  hair;  warts  of  vertex  with  black  or  white  hairs; 
hairs  of  antennal  scape  golden.  Thorax  very  dark  brown,  faded  to  red-brown  and  yellow,  dorsally;  laterally  straw-colored  to 
red-brown,  with  some  very  dark  brown  areas.  Thoracic  hairs  very  fine,  white  except  at  fore-wing  base  heavier  (setose),  black. 
Legs  yellow  except  hind-legs  darker  straw-colored.  Spurs  red-brown;  formula  1,3,4.  Fore-wing  length  of  male  24.8  mm;  deep 
grey-brown,  semi-translucent,  with  veins  deep  brown,  almost  black;  hyaline  areas  basad  of  divergence  of  Ml+2  and  M3,  at 
termination  of  Cu2  and  anal  veins,  and  adjacent  to  termination  of  C.  Hind-wing  uniform  pale  grey.  Venation  as  for  Dicosmoe- 
cus  jucundus  Banks  (Nimmo,  1971a:  Fig.  122  a-b). 

Male  genitalia.  (Specimen  from  Oldman  R.,  Hwy  922,  nr  Maycroft,  Alberta).  Segment  VIII  tergum  with  paler  posterior 
border.  Segment  IX  high,  irregularly  slender  (Fig.  42);  with  projection  posterad  of  poster o-ventral  edge  in  lateral  aspect;  with 
basal  portion  of  antero-lateral  edge  black,  the  black  line  curved  postero-dorsad  parallel  to  clasper  base.  Clasper  with  massive, 
slightly  tapered  proximal  segment  in  lateral  aspect;  distal  segment  with  broad  base  narrower  than  distal  edge  of  proximal  seg- 
ment, distinct  notch  at  baso-dorsal  angle,  distal  process  long,  tapered,  distally  acuminate,  curved  postero-mesad.  Mesal  face 
of  proximal  segment  of  clasper  concave,  with  baso-mesal  edge  with  oblique  ridge  slanted  latero-ventrad  (Fig.  43);  ridge  with 
dorso-lateral,  black,  sharp-edged  tooth  ventro-mesad  of  which  is  a long,  rounded  ridge.  Dorsal  strap  of  segment  IX  high,  nar*- 
row,  indistinguishable  from  segment  X.  Cerci  long,  parallel-sided  in  lateral  aspect,  concave  on  mesal  face,  with  fringe  of  setae 
distally.  Median  lobes  of  segment  X dorsad  of  anus  bifid,  short,  rounded,  closely  appressed;  ventro-lateral  lobes  long,  slender, 
slightly  clavate  distally,  each  with  short,  thumb  like  subsidiary  lobe  slightly  dorso-mesad  of  base;  ventro-lateral  lobe  pair  con- 
nected with  median  bridge  arched  dorsad  just  below  anus;  posterior  edge  of  bridge  projected  postero-dorsad,  parallel-sided, 
rounded  distally,  dark.  Postero-ventral  angle  of  segment  X projected  postero-ventrad  as  large  ledge  which  bears  above  assem- 
blage of  lobes.  Aedeagus  long,  slender,  parallel-sided,  with  rounded  distal  head  slightly  delimited;  lateral  arms  originated  basad 
of  head,  on  ventro-lateral  face;  not  quite  extended  to  tip  of  median  shaft,  tapered,  acuminate,  with  fringe  of  short,  heavy, 
black  spines  on  dorsal  edge,  a few  such  spines  scattered  on  ventral  edge  (Fig.  44). 

Female  genitalia.  (Specimen  from  Clatsop  County,  Oregon).  Posterior  edge  sternum  VII  widely  bordered  with  fine  hairs. 
Vulval  scale  massive,  with  lateral  lobes  fused  dorso-mesally  (Fig.  46),  with  meso-ventral  faces  deeply  recessed;  median  lobe 
with  narrow  base,  triangularly  expanded  distally,  disto-lateral  angles  housed  in  lateral  lobe  recesses.  Segment  IX  in  lateral 
aspect  with  irregular  dorsal  portion  ventrally  concave;  dependent  from  antero-lateral  angles  a triangular  sclerotised  lateral 
process  with  narrow  bridge  to  main  segment  body  (Fig.  45),  laterad  of  vulval  scale,  embedded  in  membrane.  Segment  X small, 
triangular,  demarcated  from  IX  by  curved,  abrupt  declivity;  mesally  cleft  in  ventral  aspect  (Fig.  46);  with  mesally  directed, 
narrow,  rounded  lobes  from  antero-lateral  angles.  No  evident  supragenital  plate. 

Notes  on  habitat  and  activity  period.  — The  single  specimen  taken  by  myself  was  under  a 
bridge  high  above  the  Oldman  River  at  a point  where  it  emerges  from  the  mountains,  through 
Foothills  region.  There,  the  river  is  roughly  1 50'  wide,  forming  shallow  rapids  over  large  rocks 
fragmented  from  cliffs  on  either  side.  Neave  (1929)  records  the  species  from  two  lakes  in  Jas- 
per National  Park,  but  I suspect  these  were  adults  that  flew  in  from  surrounding  streams  which, 
in  that  area,  are  the  smaller,  mountain  type.  Known  dates  of  capture  are  July  24,  August  27, 
and  September  5. 

Geographical  distribution.  — This  species  is  known  from  British  Columbia  south  to  Califor- 
nia and  Colorado  (Fig.  1 14),  with  three  records  from  Alberta.  Known  altitudes  are  4,000'. 
4,900',  and  5,490'. 

I have  examined  two  specimens,  one  male,  one  female. 

The  Genus  Imania  Martynov 
The  tripunctata  group 
Imania  thomasi  Nimmo  new  species 
(Fig.  8 a-b,  56-58,  1 15) 

Males  of  this  species,  compared  to  others  of  tripunctata  group,  are  distinguished  by  clasper 
distal  segment  trilobed,  dorso-lateral  lobe  deeply  cleft  longitudinally  as  dorsal,  ventral  lobes 
(Fig.  56,  57);  segment  X distal  edge  triangularly  cleft  (Fig.  57);  aedeagus  basal  portion  with 
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four,  paired,  lobes  (Fig.  58),  aedeagus  distal  portion  elongated,  tip  concave  dorsally,  edges 
flared  dorso-laterad. 

Description.  — Antennae  brownish  black.  Vertex  of  head  black.  Thorax  black  dorsally,  with  slightly  paler  areas  lat- 
erad.  Spurs  brown;  formula  1,3,3.  Fore-wing  length  of  male  8 mm;  translucent  purplish  brown;  with  hyaline  areas  as  in  Fig. 

8a.  Venation  of  males  as  in  Fig.  8 a-b. 

Male  genitalia.  (Specimen  from  Rowe  Bk,  6,350',  Waterton  National  Park,  Alberta).  Segment  IX  of  uniform  width,  except 
ventral  surface  expanded  posterad;  curved  gently  dorso-posterad;  with  black  bordered  anterior  edge  (Fig.  56).  Clasper  massive, 
with  large,  roughly  elliptical  in  lateral  aspect,  basal  segment;  antero-mesal  angle  developed  meso-posterad  as  long,  sinuate, 
slender,  acuminate  process  (Fig.  57).  Distal  clasper  segment  trifid;  in  lateral  aspect  lateral  face  expanded  broadly  distad; 
deeply,  broadly  cleft  to  dorsal  and  ventral  lobes;  mesal  lobe  developed  from  meso-basal  area  of  segment,  thin-walled  dorso- 
ventrally  (Fig.  57),  finger-like  in  lateral  aspect  (Fig.  56);  all  three  lobes  toothed  as  in  Fig.  57.  Segment  X uncertain  in  nature; 
possibly  ventral  portion  fused  to  long,  slender,  down-curved  process  developed  from  postero-dorsal  edge  of  segment  IX  (Fig. 
56);  ventral  portion  v-cleft  distally  (Fig.  57),  with  bridge  between  lateral  halves,  and  aperture  anterad  of  bridge.  Aedeagus 
(Fig.  58)  very  long,  with  sclerotised,  tubular  base;  middle  portion  with  two  pairs  of  dorsal  arms;  proximal  pair  relatively 
straight,  black,  originated  dorsally;  distal  pair  lightly  sclerotised,  distally  curved  postero-ventrad  to  acuminate  tip,  thin  blades. 
Distal  portion  of  aedeagus  dependent  postero-ventrad  below  base  of  distal  arms,  long,  bulbed  two-thirds  distance  from  tip; 
bulb  with  aperture  of  ejaculatory  duct;  distad  of  bulb  a constriction,  flared  to  dorsally  concave,  thin-walled  tip. 

Female.  Unknown,  or  not  yet  associated. 

Notes  on  habitat.  — The  two  localities  for  this  species  are  both  at,  or  above,  the  sub-alpine 
region.  The  streams  adjacent  to  which  specimens  were  taken  are  both  small,  relatively  shallow, 
with  gravelled  or  small  boulder  bottoms,  with  occasional  rapids  or  small  falls. 

Geographical  distribution.  — The  localities  are  in  mountainous  country,  close  to  the  alpine 
region,  and  about  200  miles  apart,  north  to  south  (Fig.  1 1 5),  in  Alberta  only.  Altitudinal  range 
is  from  6,350'  to  6,500'. 

I examined  three  males  of  this  species. 

Holotype.  — Male.  RoweBk,  6,350',  Waterton  National  Park,  Alberta;  12/6/75;  D.B.  Donald. 

Paratypes.  — Twin  Ck,  Marmot  Basin,  west  of  Kananaskis  R.,  Alberta;  12/5/75;  R.  Mutch; 
one  male.  Twin  Ck  (as  above);  26/6/76;  R.  Mutch;  one  male. 

The  second  paratype  has  wings  fragmented,  from  time  of  collection. 

The  holotype  and  Twin  Ck  (26/6/76)  paratype  are  in  the  Canadian  National  Collection, 
Ottawa,  with  type  series  number  1 5,163.  The  Twin  Ck  (1  2/5/75)  paratype  is  in  the  Depart- 
ment of  Entomology,  University  of  Alberta. 

This  species  is  named  for  my  late  father-in-law,  Thomas  Finlay  Hird,  M.D. 

The  Subfamily  Neophylacinae  Schmid 
The  Genus  Neophylax  McLachlan 

This  genus  is  recorded  for  the  first  time  from  the  study  area,  where  it  is  represented  by  one 
species.  The  following  characterisation  is  abridged  in  translation  from  Schmid  (1955:  93-96). 

Synopsis  of  characters.  — Medium  to  small,  slender,  with  wings  strongly  irrorate,  hairy. 

Male  maxillary  palps  very  large,  first  article  short,  second  at  least  as  long  as  scape.  Meso-apical 
spur  of  male  hind-leg  modified.  Specimens  of  most  species  with  process  directed  posterad 
from  sternum  VI  and/or  VII.  Posterior  borders  of  abdominal  segments  of  both  sexes  often 
with  fine  granular  pattern.  Wing  from  various  species  with  smaller  members  with  anterior  wings 
distally  angular;  in  species  with  larger  members,  anterior  wings  elongated.  Venation  much  as 
in  Fig.  9 a-b  (this  paper),  with  variations  between  species,  and  minor  sexual  dimorphism.  Male 
genitalia  with  segment  IX  massive,  with  postero-ventral  process;  dorsal  process  often  very  long, 
tapered,  fused  at  least  basally.  Median  lobes  of  segment  X primitively  small,  weakly  concave; 
large,  curved  in  advanced  species;  never  fused  to  segment  IX.  Aedeagus  small,  located  dorsally, 
between  dorsal  processes  of  segment  IX;  lateral  arms  absent.  Claspers  not  projected;  basal  ar- 
ticle much  reduced,  composed  of  irregular  field  ventrad  of  aedeagus;  apical  article  often  bifid, 
complex,  with  points  or  dentitions.  Female  genitalia  scarcely  distinguished  from  Oligophlebo- 
des  except  on  basis  of  vulval  scale  which  is  primitively  very  small,  lightly  sclerotised,  flanked 
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laterad  by  ventral  lobes  of  segment  IX  fused  to  it.  In  more  advanced  species  vulval  scale  more 
strongly  sclerotised,  generally  bifid;  segment  IX  ventral  lobes  almost  completely  fused  later- 
ally. 

The  rickeri  group 
Neophylax  rickeri  Milne,  1 935 
(Fig.  9a-b,  47-55,  1 15) 


Neophylax  rickeri  Milne,  1935:  22,  52.  (Type  locality:  Cultus  Lk,  British  Columbia).  Ross,  1944:  300.  Denning,  1948a:  122, 

PL  7 Fig.  7-7 A.  Schmid  and  Guppy,  1952:  42.  Ross  and  Spencer,  1952:  50.  Schmid,  1955:  97,  Fig.  58-59,  61c,  62c. 

Denning,  1956a:  262,  Fig.  10.29i.  Fischer,  1967:  141-142.  Anderson  and  Wold,  1972:  197,  198,  199,  200.  Fischer,  1973: 

37. 

Neophylax  pulchellus  Ling,  1938:  68-69.  (Type  locality:  Oakland,  California).  Ross,  1944:  300.  Fischer,  1967:  142. 

Males  of  this  species  may  be  distinguished  by  postero-dorsal  lobes  of  segment  IX  extended 
well  posterad  of  remainder  of  genitalia  (Fig.  47);  and  by  form  of  postero-median  plaque  (Fig. 

50)  in  posterior  aspect. 

Description.  — Antennae  straw-coloured;  scape,  pedicel,  dark  brown;  up  to  ninth  annulus  with  dark  brown  band 
around  posterior  half  of  distal  edge,  near  inter-annular  suture.  Vertex  of  head  yellow-brown,  with  areas  bounded  by  lateral 
ocellus,  frontal  wart,  and  median  wart  grey-brown;  warts  grey-brown.  Thorax  with  ground  of  straw  colour,  shaded  to  grey- 
brown  in  parts.  Spurs  red-brown;  formula  1,3,3;  disto-mesal  spur  of  male  hind  leg  modified  as  in  Fig.  55;  distal  edge  of  spur 
sheath  apparently  fibrous.  Male  fore-wing  13.92  mm;  dark  grey,  with  scattered  irrorations,  especially  in  costal  area;  pattern 
augmented  by  areas  of  silver  and  gold  hairs;  postero-distal  edge  markedly  sinuate,  with  unusually  distinct  angle  on  posterior 
edge  of  termination  of  Cu2  and  anal  veins.  Hind-wing  translucent  grey.  Venation  of  male  as  in  Fig.  9 a-b. 

Male  genitalia.  (Specimen  from  Galwey  Bk,  Highway  6,  just  north  of  Waterton  National  Park  boundary,  Alberta).  Sternum 
VII  with  posterior  projection,  broad,  rounded  process  (Fig.  52);  posterior  area  of  sternum  with  minute  ovoid  markings  an- 
terad  of  which  is  a narrower  band  of  linear  markings.  Posterior  area  of  sternum  VIII  with  similar  linear  markings.  Segment 
IX  with  area  of  linear  markings  (not  illustrated).  Segment  IX  large,  bulky,  with  anterior  edge  folded  somewhat  upon  itself 
(Fig.  47);  with  postero-ventral  area  angled  dorsad  at  about  45°,  biconcave,  each  concavity  with  tuft  of  long  setae  directed 
postero-dorsad  (Fig.  47,  49);  separated  by  median  keel;  dorsad  of  concavities  a broadly  based,  tapered,  black  process  with 
irregular,  transverse  ridges  with  edges  directed  distad.  Dorsal  strap  of  segment  IX  laterally  narrow;  dorsally  expanded  postero- 
ventrad  in  median  line  as  bifid,  tapered  process,  more  widely  separated  proximally  than  distally  (Fig.  47,  48,  50).  Claspers 
short  in  lateral  aspect;  exposed  part  inverted  triangular;  irregularly  rounded  in  posterior  aspect,  with  latero-dorsal  ridge, 
median  black-bordered  declivity  within  which  disto-lateral  flanges  of  segment  X are  housed.  Segment  X massive,  of  two  parts, 
one  either  side  of  segment  IX  dorsal  strap  processes;  with  very  large,  conical  dorsal  part  hollow  anteriorly,  tapered  to  dis- 
tinct, black  tip  with  flanges  developed  latero-anterad;  lobes  of  segment  directed  postero-ventrad.  Aedeagus  minute,  housed 
between  lobes  of  segment  IX  dorsal  strap;  membranous,  with  ejaculatory  duct  sclerotised  within;  duct  tubular,  straight,  or- 
iginated from  expanded,  indistinct  bulb  (Fig.  51). 

Female  genitalia.  (Specimen  from  Galwey  Bk,  Highway  6,  just  north  of  Waterton  National  Park  boundary,  Alberta). 

Tergum  VII  posterior  border  with  ovoid,  closely  spaced  markings  (Fig.  54);  sternum  VII  with  similar,  linear,  markings  on 
posterior  border.  Segment  VII  with  massive,  rectangular  in  lateral  aspect,  tergum,  and  small,  triangular,  indistinct  sternum; 
sternum,  in  ventral  aspect,  broadly  dished  (Fig.  53).  Ventral  portion  of  segment  IX  of  two  triangular  lobes,  dark,  with  ven- 
tro-lateral  folds;  dorsal  portion  short,  sclerotised,  free  of  ventral  lobes,  attached  to  postero-dorsal  edge  of  tergum  VIII;  with 
segment  X imperceptably  attached  distally.  Segment  X membranous,  ventrally  concave,  with  disto-ventral  hook;  triangular 
in  ventral  aspect  with  thin  lateral  walls.  Vulval  scale  set  dorso-mesad  of  ventro-lateral  lobes  of  segment  IX;  black,  with  lat- 
ero-anterior  pockets  directed  antero-ventrad  within  segment  VIII;  distally  bifid,  with  lateral  processes  hooked  mesad  in  ven- 
tral aspect;  mesad  of  lobes  a circular  cleft;  ventrally  concave. 

Notes  on  habitat  and  activity  period.  — All  specimens  available  to  me  were  taken  from  three 
localities  on  two  consecutive  days.  The  localities  were:  a quiet,  small,  gravel-bottomed  creek 
draining  large  sedge  bogs;  a larger  stream  (about  30'  wide)  with  gravel  and  larger  rock  bottom; 
and  a full-sized  river  (about  1 50')  running  through  a gorge,  over  boulder  bottom.  This  species 
appears  to  have  a wide  latitude  in  its  choice  of  streams.  Dates  of  capture  were  September  4 and  5. 

When  collecting  specimens  of  this  species,  I encountered  a habit  previously  unknown  to  me 
in  Trichoptera.  The  adults  rested  on  the  substrate  (concrete  culverts)  with  all  feet  on  the  sur- 
face. However,  the  body,  and  consequently  the  wings,  were  raised  from  the  surface  at  an  angle 
of  about  20°  or  more,  with  head  down.  This  simplified  picking  them  up  by  hand,  as  they  also 
had  the  unusual  habit,  in  culverts  at  least,  of  resting  low  down,  close  to  running  water. 
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Geographical  distribution.  — This  species  is  reported  from  British  Columbia  and  Alberta 
south  to  California  in  the  west,  and  to  Idaho  and  Montana  in  the  east  (Fig.  115).  In  Alberta 
it  is  known  only  from  the  south-west  corner  of  the  Province,  from  the  Oldman  River  south 
to  Waterton  National  Park.  It  appears  to  be  a species  of  the  eastern  fringes  of  the  Foothills. 
Known  altitude  range  is  from  4,100'  to  5,000'. 

I have  examined  1 1 specimens  of  this  species  from  the  study  area:  four  males;  seven  females. 

The  Subfamily  Limnephilinae  Ulmer 
The  Tribe  Limnephilini  Schmid 
The  Genus  Limnephilus  Leach 
The  sub  centralis  group 
Limnephilus  nimmoi  Roy  and  Harper,  1975 
(Fig.  64-70,  116) 


Limnephilus  species  1;  Nimmo,  1971a:  94-95,  203,  208,  Fig.  296-297,  612. 

Limnephilus  nimmoi  Roy  and  Harper,  1975:  1083,  1085-1088,  Fig.  1-4,  7-8.  (Type  locality:  Lac  Monroe,  Mt.  Tremblant 

Park,  Quebec). 

Males  of  this  species  are  distinguished  by  segment  X lobes  long,  projected  posterad  of  cerci, 
straight,  tapered  distally  (Fig.  64);  by  cercus  with  distinct  ventral  edge  beyond  body  of  segment 
IX;  by  substantial  (in  lateral  aspect)  dorsal  strap;  and  by  distinct  black  tooth  on  dorso-lateral 
face  of  clasper  tip.  Females  are  distinguished  by  large  dorsal  body  of  segment  IX;  by  long,  dis- 
tally up-turned  segment  X;  and  by  long,  slender,  tapered  cerci  not  appressed  dorsally  to  Seg- 
ment X(Fig.  69). 

Description.  — Antennae  yellow-brown.  Vertex  of  head,  thorax,  legs  yellow-brown;  warts  paler,  to  white.  Fore-legs 
of  male  with  brush  a single  row  of  minute  dark  spines  along  basal  portion  of  postero-mesal  edge  of  femur.  Middle,  hind-legs 
with  strong,  dark  setae  on  tibiae.  Fore-wing  length  of  male  11.52  mm;  yellow-brown  overall,  with  hyaline  areas  in  pattern 
typical  of  the  sublunatus  group.  Stigma  virtually  indistinguishable.  Venation  typical  as  for  Limnephilus  generally. 

Male  genitalia.  (Specimen  from  Lac  Monroe,  Mt.  Tremblant  Provincial  Park,  Quebec.  Paratype).  Tergum  VIII  with  slight 
postero-dorsal  spinate  process  (Fig.  64).  Main  body  of  segment  IX  with  acuminate  antero-ventral  and  posterior  edges;  dorsal 
edge  produced  postero-dorsad,  with  postero-ventral  fold  just  dorsad  of  clasper;  dorsal  strap  stout,  angled  posterad.  Clasper 
delineated  from  segment  IX,  with  short  postero-dorsal  projection  tapered  distad,  with  dorso-mesally  directed  black  tooth 
(Fig.  64,  65).  Cercus  large,  broad,  curved  posterad,  with  dorsal  and  ventral  edges  parallel  in  lateral  aspect  (Fig.  64);  with 
straight  distal  edge;  with  various  stout,  strongly  sclerotised  teeth  on  mesal  face  (Fig.  65).  Segment  X of  two  black,  stout 
(in  lateral  aspect)  blades  slightly  longer  than  cerci;  each  blade  with  complexly  folded  ventro-lateral  projections  directed  ven- 
trad  of  cereal  bases  (Fig.  64,  65);  with  minute  tooth  just  laterad  of  tip  (Fig.  65,  66).  Aedeagus  very  stout,  short  (Fig.  67); 
with  median  shaft  slightly  shorter  than  lateral  arms,  strongly  tapered,  with  distinct  head;  lateral  arms  massive,  with  fleshy, 
erectile  distal  one- third  fringed  dorsally  by  heavy,  dark  spines;  with  massive  dorsally  directed,  triangular  blade  at  dorso-distal 
angle  of  sclerotised  portion  of  arm  (Fig.  68). 

Female  genitalia.  See  Nimmo,  1971a:  95  for  full  description;  and  Fig.  69,  70  of  this  paper. 

Notes  on  habitat  and  activity  period.  — I have  taken  a second  female  of  this  species  in 
Alberta.  The  first  record  was  from  a small  muskeg  lake  in  the  Athabasca  R. valley  south  of 
Jasper.  The  second  is  from  a similar  lake,  but  well  out  in  the  lower  foothills  to  the  east,  about 
35  miles  north  of  Nordegg,  on  the  Forestry  Trunk  Road.  The  collection  dates  for  Alberta  are 
now  July  1 8,  and  September  10.  Roy  and  Harper  (1975)  give  Quebec  collection  dates  rang- 
ing from  July  19  to  August  28. 

Geographical  distribution.  — To  date  this  species  is  only  known  from  Canada  (Fig.  116), 
with  records  only  from  Alberta  and  Quebec.  The  Alberta  distribution  suggests  that  the  species 
is  confined  to  lower  altitudes,  whether  the  mountain  ranges,  or  in  the  Foothills. 
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The  picturatus  group 
Limnephilus  insularis  Schmid,  1950 
(Fig.  59-63,  1 17) 


Limnephilus  insularis  Schmid,  1950:  47-48,  Fig.  1-4.  (Type  locality:  Wellington,  Vancouver  Island).  Schmid  and  Guppy, 

1952:  42.  Ross  and  Spencer,  1952:  48.  Ross  and  Merkley,  1952:  449.  Schmid,  1955:  136.  Fischer,  1968:  198.  Fischer, 

1973:  85. 

This  species  is  distinguished  by  lack  of  spinate  postero-dorsal  edge  of  tergum  VIII  (Fig.  59); 
by  long,  triangular  cerci,  in  lateral  aspect,  at  angle  of  45°  ; by  lobes  of  segment  X almost  as 
long  as  cerci,  acute  triangular,  parallel  to  but  ventrad  of  cerci  in  lateral  aspect;  and  by  clasper 
with  minute  dorsal  process. 

Description.  — Antennae  reddish  brown,  scape  and  pedicel  markedly  darker.  Vertex  of  head  deep  chocolate-brown; 
frons  slightly  paler,  with  setal  bases  pale  reddish  cream;  remainder  of  head  pale  yellowish  brown,  especially  pair  of  warts 
along  postero-dorsal  edge.  Thorax  generally  deep  chocolate-brown,  especially  dorsally;  paler  laterally;  warts  and  setal  bases 
deep  reddish  straw  coloured.  Spurs  yellow.  Brush  of  male  foreleg  fairly  discrete  row  of  spines  of  mixed  larger  and  smaller 
sizes,  along  only  basal  two-thirds  of  femur.  Fore-wing  length  of  male  9.92  mm;  virtually  hyaline,  with  faint  brownish  tinge 
faintly  patterned  to  irrorate  at  distal  quarter  of  wing;  costal  area  quite  clear;  stigma  a reddish  brown  thickening.  Hind-wings 
about  hyaline.  Venation  of  male  typical  of  Limnephilus  species. 

Male  genitalia.  (Specimen  from  bog  at  highest  crossing  of  James  R.by  Forestry  Trunk  Road,  Alberta).  Tergum  VIII  un- 
modified. Segment  IX  main  body  in  lateral  aspect  with  slightly  curved  anterior  edge  (Fig.  59);  widest  dorsally,  tapered  broad- 
ly basad;  dorsal  strap  substantial  (Fig.  59,  61),  with  considerable  dorso-ventral  depth.  Clasper  delineated  from  segment  IX, 
along  full  height  of  posterior  edge,  with  slight,  rounded,  postero-dorsal  process  (Fig.  59,60).  Cercus,  in  lateral  aspect,  acute- 
triangular,  directed  postero-dorsad  at  45°;  with  small,  conical  tooth  just  basad  of  tip,  on  mesal  face;  with  postero-ventral  an- 
gle folded  mesad  (Fig.  60).  Segment  X of  two  sclerites,  each  with  basal  plate  directed  laterad,  slightly  convoluted;  postero- 
dorsal  process  long,  narrow,  tapered  distad,  almost  acuminate,  with  minute  dentitions  along  distal  0.25  of  dorsal  edge;  with 
slight  lateral  hook  to  tip  (Fig.  61);  generally  darkly  sclerotised,  black  on  distal  quarter.  Small  fleshy  lobe  meso-ventrad  of 
segment  X (Fig.  60,  61).  Aedeagus  with  almost  rectilinear  median  shaft  (Fig.  62),  with  distinct  distal  head;  lateral  arms 
slightly  shorter,  broad  in  lateral  aspect,  with  less  coloured,  expanded,  leaf-like  tip  fringed  with  fine  setae;  with  long,  heavy 
setae  directed  meso-dorsad  from  area  two-thirds  distance  from  arm  base  (Fig.  62,  63),  in  part  originated  from  small  lobe 
projected  mesad  of  distal  expansion  (Fig.  63). 

Female.  Unknown,  or  not  yet  associated. 

Notes  on  life  history  and  activity  period.  — The  single  specimen  was  taken  by  sweeping  a 
bog  of  sedge  in  which  there  are  areas  of  standing  water  of  various  depths.  The  bottom  is  gen- 
erally firm,  not  quaking.  Through  the  bog  extends  the  upper  reach  of  James  R,  which  is  deep, 
smooth-flowing,  quite  fast,  with  silt  or  clay  bottom.  Equisetum  is  scattered  commonly  through 
the  sedge.  Date  of  capture  was  September  22. 

Geographical  distribution.  — This  species  is  known  from  Vancouver  Island  to  central  British 
Columbia  to  the  Alberta  Foothills,  south  to  Idaho  (Fig.  1 1 7).  Altitude  of  the  Alberta  locality 
is  4,900'. 

I have  one  male  of  this  species. 


The  incisus  group 

Limnephilus  alvatus  Denning,  1968 
(Fig.  71-77,  118) 

Limnephilus  alvatus  Denning,  1968:  21-22,  Fig.  7-7B.  (Type  locality:  ‘near  Lethbridge’,  Alberta). 

Males  of  this  species  are  distinguished  primarily  by  long,  rounded  process  of  postero-mesal 
angle  of  cercus  (Fig.  71);  also  by  long,  very  slender  aedeagal  lateral  arms  originated  dorso-lat- 
erad  on  aedeagal  base  (Fig.  74).  Females  are  very  similar  to  those  of  L.  secludens  Banks,  but 
may  be  distinguished  by  cereal  lobes  projected  dorsad  of  segment  X in  lateral  aspect  (Fig.  76); 
and  by  ventral  portion  of  segment  IX  distinct  from  dorsal  portion. 

Description.  — Antennae  reddish  brown,  as  is  remainder  of  body  except  vertex  of  head,  legs  paler.  Spurs  red-brown 
except  fore-leg  spur  black.  Brush  of  male  fore-leg  largely  of  fine,  black  spines  intermingled  with  finer,  shorter  spines  at  edges; 
extended  along  distal  three-quarters  of  femur,  perpendicular  to  surface;  tibia  with  corresponding  brush  of  shorter,  stouter 


Quaes t.  Ent.,  1977  13  (1) 


40 


Nimmo 


black  spines  directed  distad.  Male  fore-wing  length  9.76  mm;  golden  brown,  extensively  irrorate  on  distal,  posterior  portions; 
clear  along  costal  area. 

Male  genitalia.  (Specimen  from  ‘near  Lethbridge’,  Alberta.  Holotype).  Tergum  VIII  unmodified.  Segment  IX  high,  narrow 
in  lateral  aspect  (Fig.  71),  widest  laterally,  with  dorsal  strap  heavy,  angled  posterad,  black  in  continuation  of  black-bordered 
anterior  edge  of  segment.  Clasper  inverted  acute-triangular  in  lateral  aspect;  with  wide  base,  rounded  in  posterior  aspect  (Fig. 
73);  claspers  almost  contiguous  ventrally,  converged  at  acute  angle.  Cercus  prominent,  horizontal,  with  postero-dorsal  angle 
produced  as  rounded,  tapered,  finger-like  lobe  (Fig.  71,  72,  73);  mesal  face  concave.  Segment  X bipartite,  each  part  with  bas- 
al plate  from  which  originates  a thin-bladed  projection  directed  postero-laterad  (Fig.  73),  with  small  hook  directed  anterad 
in  lateral  aspect  (Fig.  71).  Aedeagus  with  sclerotised  tubular  base  with  strap  originated  from  postero-dorsal  edge  directed  pos- 
tero-anterad  towards  segment  X (Fig.  74);  median  shaft  long,  slender,  bowed  ventrad,  with  distinct,  large  head  (Fig.  74);  lat- 
eral arms  originated  dorso-laterad  of  base  of  median  shaft,  almost  as  long  as  median  shaft;  thin,  pale  rods  with  small  tuft  of 
setae  at  tip  (Fig.  75). 

Female  genitalia.  (Specimen  from  about  10  miles  southeast  of  Fairview,  Alberta).  Vulval  scale  lobes  of  equal  length;  me- 
dian lobe  fairly  narrow,  with  rounded  tip;  lateral  lobes  rectangular,  directed  postero-laterad,  away  from  median.  Supragenital 
plate  small,  lightly  sclerotised,  with  slight  median  extension  posterad  (Fig.  77).  Segment  IX  with  dorsal  and  ventral  portions 
separate  (Fig.  76);  ventral  portion  triangular  in  lateral  aspect;  both  sides  broadly  joined  ventrally  (Fig.  77);  dorsal  portion  in- 
distinguishably  fused  with  segment  X.  Segment  X tubular,  with  disto-lateral  edges  bowed  anterad.  Cerci  represented  by  short, 
broad-based,  triangular  lobes  fused  to  dorso-lateral  sides  of  segment  X. 

Notes  on  life  history  and  activity  period.  — As  I have  not  yet  taken  specimens  of  this  species 
myself,  I can  say  little.  However,  the  known  range  adheres  closely  to  the  distribution  of  prairie 
in  Alberta,  wherein  there  are  prairie  outliers  in  the  northwest  and  north  centre  of  the  Province. 
With  the  exception  of  the  holotype  from  Lethbridge,  however,  all  other  material  was  obtained 
from  light  traps  set  out  by  Alberta  Department  of  Agriculture  to  survey  pest  species  of  insects. 
These  traps  were  located  in  agricultural  areas,  which  occur  predominantly  in  former  prairie 
areas  so  that  this  apparent  prairie  distribution  may  be  an  artifact. 

Geographical  distribution.  — To  date  known  only  from  Alberta,  from  Lethbridge  in  the 
south,  to  Fort  Vermilion  in  the  far  north  (Fig.  118),  and  confined  strictly  to  the  Great  Inter- 
ior Plain.  Altitude  ranges  from  900'  to  3,000'. 

Apart  from  the  male  holotype,  I have  examined  a total  of  40  specimens  from  the  study 
area:  31  males;  nine  females. 

Note  on  taxonomy.  — When  Denning  described  this  species  ( 1 968)  he  included  a female 
as  allotype,  taken  at  the  same  time  and  place.  This  female  belongs  to  L.  janus  Ross.  I examin- 
ed the  allotype  of  L.  alvatus  and  illustrate  it  here  (Fig.  78,  79).  Comparison  with  my  illustra- 
tion of  L.  janus  (Nimmo,  1971a:  Fig.  383-384)  will  confirm  the  identity  of  the  two.  Until 
my  1971(a)  paper,  the  female  of  L.  janus  had  not  been  illustrated,  though  it  was  known  — Mil- 
ne ( 1 935:  42)  keyed  what  is  clearly  the  female  of  the  species  known  as  L.  janus  (=C.  minu- 
sculus ),  and  Ross  ( 1 938b:  37)  mentions  the  female  of  the  species  now  known  as  janus.  Finally, 
in  my  own  collecting,  I have  independently  associated  the  two  sexes  of  L.  janus.  While  L.  alva- 
tus and  L.  janus  are  placed  in  the  same  species  group,  so  also  is  L.  secludens  Banks.  The  males 
of  L.  alvatus  and  L.  secludens  are  very  much  closer  to  each  other  in  appearance  than  either  is 
to  that  of  L.  janus , though  superficially  these  three  species  are  very  similar  in  general  habitus. 
As  indicated  above,  I found  the  correct  female  for  L.  alvatus  by  examination  of  light  trap 
collections  in  which  both  sexes  were  found  from  the  same  collecting  event,  the  female  of  L. 
alvatus  very  closely  resembling  that  of  L.  secludens,  as  could  be  expected. 

Limnephilus  janus  Ross,  1 938 
(Fig.  78-79) 

Limnephilus  alvatus',  Denning,  1968:  21-22,  Fig.  8-8c.  (Female  of  L.  janus  Ross  as  allotype  of  L.  alvatus  Denning). 
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The  argent eus  group 

Limnephilus  vernalis  Nimmo,  new  species 
(Fig.  80-84,  118) 

Males  of  this  species  may  be  distinguished  from  those  of  L.  argenteus  Banks,  the  other 
species  in  the  group,  by  clasper  trapezoidal  in  lateral  aspect  (Fig.  80);  by  median  lobes  of  seg- 
ment X projected  prominently  posterad  of  cercus;  by  elliptical  main  body  of  segment  IX  in 
lateral  aspect. 

Description.  — Antennae  deep,  warm,  reddish  brown;  scapes  darker,  antero-mesal  face  pale,  almost  glabrous.  Vertex 
of  head  varied  from  deep  red-brown,  to  paler,  with  warts,  setal  bases  very  pale.  Thorax  generally  red-brown,  with  darker  ar- 
eas. Brush  of  male  fore-leg  absent.  Spurs  deep  straw-coloured;  formula  unknown,  hind  femora  missing.  Male  fore-wing  length 
14.92  mm;  warm  red-brown,  with  scattered  irrorations,  larger  hyaline  areas  especially  at  bases  of  cells  f2,  f3,  and  cell  between, 
and  around  vein  Ml+2,  and  on  either  side  of  M at  mid-point  of  wing  length.  Irrorations  of  costal  area  fused  to  produce  lar- 
ger hyaline  areas.  Hind  wing  hyaline  except  distal  cells  from  costa  to  f3  very  pale  brown.  Venation  typical  as  for  Limnephilus 
species. 

Male  genitalia.  (Specimen  from  Grande  Prairie,  Alberta).  Tergum  VIII  with  slight  projection  of  postero-dorsal  edge  as 
spinate  lobe  (Fig.  80).  Segment  IX  roughly  elliptical  in  lateral  aspect,  with  main  body  merged  dorsad  with  sharp-edged  dorsal 
strap,  tapered  gently  ventrad.  Clasper  attached  only  at  base  of  process,  at  point  half  height  of  posterior  edge  of  segment  IX; 
short,  trapezoidal  in  lateral  aspect;  with  toothed  edges  to  concave  mesal  face  (Fig.  81).  Cercus  rectangular  in  lateral  aspect, 
with  curved  distal  edge;  bulky  in  posterior  aspect  (Fig.  81);  with  dorso-ventral  ridge  on  concave  mesal  face.  Segment  X bip- 
artite; each  sclerite  with  long,  tapered,  up-turned  tip  on  median  lobe,  with  tip  slightly  bulbous,  curved  dorso-laterad  (Fig.  80, 
81,  82);  brown;  lateral  plaque  with  convolute  lateral  edge  (Fig.  80),  and  ventrally  directed  acuminate  process  (Fig.  81).  Ae- 
deagus  originated  from  tubular  sclerotised  base;  median  shaft  curved  gently  dorsad,  with  distinct  head;  lateral  arms  originated 
from  dorso-lateral  portion  of  membranous  basal  portion,  with  narrow  proximal  portion,  expanded  distad  of  mid-point  as  fla- 
red, thin,  mesally  concave  blade  (Fig.  83,  84);  blade  with  distal  acuminate  point  setose  on  dorsal  edge;  with  other,  dorsal, 
angle  small,  bulbous,  setose;  mesal  face  of  blade  with  four  stout,  black  setae. 

Female.  Unknown,  or  not  yet  associated. 

Geographical  distribution.  - This  species  is  known  only  from  a single  locality  in  Alberta 
(Fig.  118)  at  about  2, 150'.  Additional  data  are  not  available. 

Holotype.  — Male.  Grande  Prairie,  Alberta;  25/6/75;  Alberta  Department  of  Agriculture 
light  trap. 

The  holotype  is  in  the  Canadian  National  Collection,  Ottawa,  with  type  number  1 5,164. 

Unassociated  females 
Limnephilus  species  2 
(Fig.  91-92,  119) 

The  single  female  is  similar  to  females  of  L.  femoralis  (Kirby),  but  may  be  distinguished 
by  cerci  and  distal  projections  of  segment  X tube  in  lateral  aspect  (Fig.  91)  well  separated 
vertically;  and  by  segment  IX  in  lateral  aspect  parrallelogram-like.  Illustrations  of  L.  femoral- 
is for  comparison  are  to  be  found  in  Nimmo,  1971a:  Fig.  335-336. 

Description.  — Antennae  warm  red-brown;  scapes,  pedicels  darker.  Vertex  of  head  very  dark  brown,  almost  black. 
Thorax  very  dark  brown  dorsally,  with  dark  and  paler  brown  areas  laterally.  Spurs  dark  straw-colour;  formula  1,3,4.  Fore- 
wing length  of  female  13.12  mm;  warm  red-brown,  with  hyaline  areas  of  various  sizes  from  simple  irrorations  to  larger,  hya- 
line areas  in  bases  of  cells  f2,  f3,  the  cell  between  these,  on  either  side  of  vein  Ml+2,  and  on  either  side  of  M about  half  way 
along  wing  length;  costal  area  clear,  with  pale  red-brown  cast.  Hind  wing  clear,  but  with  very  pale  red-brown  cast.  Venation 
typical  as  for  Limnephilus  species. 

Male  genitalia.  Unknown,  or  not  yet  associated. 

Female  genitalia.  (Specimen  from  Three  Hills,  Alberta).  Vulval  scale  (Fig.  92)  with  three  lobes  of  equal  length;  lateral 
lobes  curved,  from  common  base  with  median  lobe  to  oppose  median  lobe  tip;  median  lobe  truncated  acute-triangular.  Seg- 
ment IX  in  lateral  aspect  (Fig.  91)  parallelogram-like,  dorsad  of  large  membranous  lobe;  ventral  portion  wide  (Fig.  92),  or- 
ientated vertically  under  segment  X (Fig.  91).  Supragenital  plate  short  (Fig.  91),  narrow,  weakly  sclerotised  (Fig.  92).  Cercus 
acute-triangular  in  lateral  aspect.  Segment  X with  deeply  separated  acuminate  dorsal  lobes;  with  scoop-like  single  ventral  lobe. 

Notes  on  habitat  and  activity  period.  — The  single  specimen  is  another  product  of  the  Al- 
berta Department  of  Agriculture  light  trap,  and  I can,  therefore  say  little  about  the  probable 
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habitat.  The  Three  Hills  area  is  in  the  open  plains  of  Alberta,  with  scattered  bodies  of  water 
(small  lakes  and  sloughs,  and  occasional  small  streams).  Date  of  capture  was  23/6/76. 

The  locality  of  collection  of  the  single  female  is  shown  in  Fig.  1 1 9,  at  about  2,800'. 

The  Genus  Asynarchus  McLachlan 
Asynarchus  lapponicus  (Zetterstedt),  1 840 
(Fig.  85-90,  119) 

Phryganea  fusca  var.  b lapponica  Zetterstedt,  1840:10.  (Type  locality:  Lapland). 

Asynarchus  lapponicus',  Schmid,  1954:  78-81,  Fig.  15-17.  Schmid,  1955:  154.  Clifford,  1969:  582.  Fischer,  1969:  47-50. 

Nimmo,  1971a:  132.  Fischer,  1973:  111.  (See  Fischer,  1969:  47-48,  and  1973:  111  for  palaearctic  literature). 

Limnephilus  lapponicus ; Ross  and  Merkley,  1952:  443. 

Anabolia  modesta  Hagen,  1861:  265.  (Type  locality:  Labrador).  Hagen,  1864:  804.  McLachlan,  1876:  9.  Banks,  1892:  363. 

Banks,  1897:  28.  Ulmer,  1905:  20.  Ulmer,  1907:  48.  Kolbe,  1912:  41.  Betten  etal,  1934:  354-355.  Milne,  1935:  43,49. 
Stenophylax  modesta ; Banks,  1907:  39. 

Anisogamus  modestus-,  Banks,  1930:  128 

Limnephilus  modestus',  Ross,  1938b:  37,  PI.  7 Fig.  65-65A.  Ross,  1944:  298. 

Asynarchus  modestus ; Fischer,  1969:  49.  (See  Fischer,  1969:  49  for  palaearctic  literature). 

Stenophylax  fusorius  McLachlan,  1875:  114,  116-117,  PI.  12  Fig.  1-3.  (Type  locality:  Lapland).  (See  Fischer,  1969:  48  for 
palaearctic  literature). 

Anabolia  (Asynarchus)  fusorius',  (See  Fischer,  1969:  48  for  palaearctic  literature). 

Anabolia  fusorius-,  Banks,  1916:  122. 

Asynarchus  fusorius-,  Fischer,  1969:  48-49.  (See  Fischer,  1969:  48-49  for  palaearctic  literature). 

Limnophilus  rhanidophorus  Wallengren,  1879:  274-275.  (Type  locality:  Scandinavia). 

Asynarchus  rhanidophorus;  Fischer,  1969:  50. 

I reported  the  presence  of  this  species  in  the  study  area  in  paper  I of  this  series  (Nimmo, 
1971a:  132),  as  a brief  note.  Specimens  are  still  not  available  from  the  study  area,  but  I ob- 
tained specimens  from  Baffin  Island  from  which  to  make  the  illustrations. 

Males  are  distinguished  by  segment  X without  projected  median  lobes  (Fig.  89);  and  by  ven- 
tral process  of  cercus  curved  smoothly  into  poster-ventral  edge  of  clasper  in  lateral  aspect.  Fe- 
males are  distinguished  by  segment  X dorsal  lobes  as  vertical,  thin  plates  projected  little  pos- 
terad  of  segment  IX  (Fig.  89,90);  and  by  anal  tube  not  cleft  in  horizontal  plane  (Fig.  89). 

Description.  — Antennae  red-brown,  paler  inter-annular  sutures;  scape,  pedicel  darker.  Vertex  of  head  very  dark 
red-brown,  warts  slightly  paler.  Thorax  very  dark  red-brown  overall.  Brush  of  male  fore-leg  much  reduced,  of  scattered,  fine 
setae  on  basal  quarter  of  femur.  Spurs  yellow.  Fore-wing  length  of  male  12.46  mm;  deep  yellow-brown;  costal  area  much 
paler  than  remainder;  very  faint  irrorations  throughout  remainder  of  wing.  Hind-wing  hyaline  with  faint  reddish  tinge.  Vena- 
tion typical  as  for  Limnephilus  spp. 

Male  genitalia.  (Specimen  from  Lake  Harbour,  Baffin  Island,  N.W.T.).  Tergum  VIII  unmodified;  posterior  border  paler 
than  remainder  (Fig.  85).  Segment  IX  large;  anterior  edge  black-bordered;  segment  longest  laterally,  smoothly  constricted 
dorsad  to  vertical,  stout  dorsal  strap.  Clasper  not  clearly  distinguished  from  ventro-lateral  portion  of  posterior  edge  of  seg- 
ment IX;  dorsal  process  in  lateral  aspect  distally  cleft  to  two  black,  acuminate  processes;  ventral  process  directed  dorso-mesad 
(Fig.  86).  Cercus  massive,  tapered  dorso-posterad,  with  ventral  pad-like  lobe  or  tooth  (Fig.  85,  86);  with  disto-mesal  tooth 
(Fig.  87);  entire  posterior  edge  black;  dorsal  edges  of  claspers  parallel,  with  opposed  straight  portions  mid-way  from  base 
(Fig.  87).  Segment  X small,  bipartite  (Fig.  86),  with  thin,  tenuous  mesal  bridge;  lateral  sclerites  orientated  in  line  from  dorso- 
lateral to  ventro-mesal.  Aedeagus  with  median  shaft  curved  ventrad  then  dorsad  (Fig.  88),  with  distinct  head  mounted  below 
centre-line  of  curve;  lateral  arms  curved  as  median  shaft,  distally  bifid,  with  dorso-anteriorly  directed  dorsal  lobe;  with  round- 
ed distal  lobe  projected  posterad,  with  fringe  of  long  setae;  dorsal  lobe  acuminate,  with  two  stout  distal  spines. 

Female  genitalia.  (Specimen  from  Lake  Harbour,  Baffin  Island,  N.W.T.).  Sternum  VIII  with  ventrolateral  process  concave 
(Fig.  89).  Vulval  scale  triangular  in  ventral  aspect  (Fig.  90);  median  lobe  slightly  longer  than  lateral  ldbes,  rectangular;  lateral 
lobes  triangular.  Supragenital  plate  minute,  broadly  bell-shaped  in  outline.  Segment  IX,in  lateral  aspect,of  triangular  dorsal 
part,  massive,  irregular  ventral  part,  with  indistinct  anterior  edges;  ventral  parts  fused  narrowly  ventro-mesally  (Fig.  90).  Seg- 
ment X fused  solidly  to  IX,  vertical  (Fig.  89),  slightly  grooved  down  posterior  face  (Fig.  90);  with  anal  tube  clearly  segrega- 
ted ventrally,  simple. 

Notes  on  habitat.  — Clifford  (1969)  describes  the  single  known  Alberta  locality  as  a brown- 
water  stream  of  low  velocity,  with  silt,  mud,  or  grit  bottom.  To  judge  from  the  known  distri- 
bution, this  is  a species  of  the  northern  forest  and  tundra,  probably  living  in  the  slower  streams, 
and  muskeg  ponds  and  lakes.  Altitude  of  the  single  locality  is  about  2,800'. 
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Geographical  distribution.  — I have  three  records  for  this  holarctic  species  in  Canada:  Nova 
Scotia;  Alberta;  and  Baffin  Island  (Fig.  1 1 9). 

I examined  only  a male  and  a female  of  this  species,  from  Baffin  Island. 

The  Genus  Lenarchus  Martynov 
The  Subgenus  Prolenarchus  Schmid 

Three  subgenera  of  Lenarchus  are  now  known  from  the  study  area  with  the  discovery  of 
L.  (P.)  keratus  Ross.  The  following  characterisation  of  the  subgenus  Pro  lenarchus  is  abridged 
in  translation  from  Schmid,  1955:  162. 

Fore- wings  large,  rounded  apically;  uniformly  finely  speckled  grey;  hind- wings  little  larger 
in  area.  Male  segment  IX  dorsally  convex,  short,  not  overhanging  appendages;  ventrad  of  dor- 
so-posterior  border  two  small,  strongly  sclerotised,  spur-like  hooks  mesad  of  cerci,  fused  to 
each  other  basally.  Cerci  characteristic,  concave  on  mesal  face,  uniformly  sclerotised.  Male 
segment  X large,  projected  posterad,  directed  postero-dorsad;  lateral  flanges  massive,  solidly 
joined  to  median  processes.  Claspers  fused  to  segment  IX,  not  projected,  appearing  as  part  of 
segment  postero-ventral  edge.  Aedeagus  slender,  sclerotised;  lateral  arms  slender,  distally  ex- 
panded as  concave,  setose  blade,  with  small  disto-ventral  process.  Female  segment  IX  short, 
of  one  piece;  appendages  long,  slender,  cylindrical.  Segment  X well  developed,  with  two  small 
processes  dorso-laterad,  similar  to  those  of  segment  IX,  but  more  slender.  Supragenital  plate 
large,  horizontal.  Vulval  scale  large,  with  oblique  lateral  lobes. 

Lenarchus  keratus  (Ross),  1938 
(Fig.  93-97,  117) 


Limnephilus  keratus  Ross,  1938a:  165-166,  Fig.  104.  (Type  locality:  Thunder  Bay,  Ontario).  Ross,  1944:  298. 

Lenarchus  keratus',  Ross  and  Merkley,  1952:  437.  Schmid,  1952:  172-173,  Fig.  9-10.  Schmid,  1955:  162.  Etnier,  1968:191. 

Fischer,  1969:  68.  Fischer,  1973:  115.  Roy  and  Harper,  1975:  1083. 

There  is  only  one  other  species  recognised  in  this  subgenus,  which  is  found  only  in  northern 
Europe.  L.  keratus  is  distinguished  immediately  from  other  Lirnnephilidae  in  the  study  area 
by  paired,  black  horns  projected  posterad  from  ventrad  of  Segment  IX  dorsal  surface  (Fig.  93). 

Description.  — Antennae  dark  red-brown  with  basal  portion  of  annuli  paler.  Vertex  of  head  dark  red-brown,  warts 
paler.  Thorax  dark  red-brown  dorsally,  paler  laterally.  Brush  of  male  fore-leg  a single  line  of  fine,  even  hairs  except  widened 
basad.  Spurs  dark  red-brown;  formula  1,3,4.  Male  fore-wing  length  15.36  mm;  dark  chocolate-brown,  costal  area  clear  ex- 
cept faint  patches  of  colour;  remainder  finely  irrorate.  Venation  typical  as  for  Limnephilus  species. 

Male  genitalia.  (Specimen  from  about  10  miles  south-east  of  Fairview,  Alberta).  Segment  IX  massive,  with  very  long  ter- 
gal area  in  lateral  aspect  (Fig.  93),  with  narrow  sternal  area;  anterior  border  lined  with  black.  Clasper  triangular  in  lateral 
aspect,  dorsal,  distal  angles  rounded;  base  solidly  fused  to  segment  IX;  each  clasper  connected  ventrally  by  small  humped 
bridge,  dorsally  by  faint  sclerotised  strap  (Fig.  95).  Cerci  ventrad  of  postero-dorsal  projection  of  segment  IX;  short,  irregular, 
rounded  in  lateral  aspect;  in  posterior  aspect  (Fig.  95)  concave,  with  black,  well  defined  ‘wall’  around  lateral,  dorsal  edges; 
ventral  edge  straight,  thin-walled.  Segment  X basal  sclerites  ventrad  of  cerci;  large,  rounded,  dorsally  concave;  median  lobes 
large,  directed  dorsad,  tip  hooked  anterad,  black;  membranous  anal  lobe  meso-ventrad  of  segment  X.  A pair  of  black,  slight- 
ly divergent,  tapered,  somewhat  blunt  horns  located  under  projection  of  segment  IX,  dorsad  of  dorso-mesal  angles  of  cerci 
(Fig.  93,  94,  95);  curved  postero-ventrad.  Aedeagus  fairly  massive,  with  thick  median  shaft  with  distal  head  partly  recessed 
into  tip  (Fig.  97);  lateral  arms  heavy,  originated  dorso-laterad  of  aedeagal  base,  expanded  distally  to  concave,  thin-walled 
tip;  with  dorsal  edge  of  expansion  with  fringe  of  heavy,  black  setae  (Fig.  96,  97);  with  stout,  long,  dentate  process  origina- 
ted from  mesal  surface. 

Female.  Unknown,  or  not  yet  associated. 

Note  on  habitat.  — I am  unfamiliar  with  the  single  Alberta  locality  except  that  it  is  in  the 
Peace  River  outlier  of  the  Prairie,  which  is  heavily  agricultural  and  flat  except  for  the  incised 
river  valleys.  The  type  of  water  body  it  inhabits  cannot  be  determined  at  present.  Altitude  of 
collection  point  is  about  2,000'. 

Geographical  distribution.  — For  many  years  after  Ross  described  it,  this  species  was  known 
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only  from  the  area  around  Lake  Superior.  Roy  and  Harper  (1975)  recently  recorded  a male 
from  southern  Quebec.  The  Alberta  record  represents  a westward  extension  of  the  range  of 
about  1,500  miles  (Fig.  117). 

I examined  a single  male  of  this  species. 

The  Genus  Platy centrop us  Ulmer 

This  is  the  second  limnephilid  genus  recorded  in  this  paper  as  new  to  the  study  area.  The 
following  characterisation  is  abridged  in  translation  from  Schmid,  1955:  164-165. 

Head  short,  eyes  large,  prominent;  cephalic  warts  very  small.  Maxillary  palpi  long,  massive; 
in  male  first  article  half  length  of  second,  which  is  as  long  as  scape.  Spur  formula  1,3,3;  meso- 
apical  spurs  of  hind  leg  modified.  Wings  large;  hind- wings  little  smaller  than  fore.  Fore- wing 
with  large  brown  areas.  Venation  of  fore- wings  with  large  discoidal  cell  clearly  longer  than  pet- 
iole; chord  disrupted,  concave  towards  abdomen,  roughly  parallel  to  it;  cell  f5  often  pointed; 
vein  A 2 with  basal  half  absent.  Male  segment  VIII  unmodified.  Genital  capsule  generally  not 
prominent,  a rigid,  massive  assemblage  due  to  conspicuous  development  of  segment  IX;  dor- 
sally  segment  IX  with  single  process,  or  two  strongly  sclerotised  points  dorsad  of  remainder 
of  genitalia;  laterally  segment  IX  strongly  constricted,  considerably  enlarged  latero-ventrad, 
such  that  distal  aperture  and  appendages  directed  postero-dorsad.  Cerci  in  most  males  as  mas- 
sive, horizontal  spurs;  thick,  heavily  sclerotised.  Lateral  extensions  of  segment  X large,  hori- 
zontal spurs;  thick,  heavily  sclerotised.  Lateral  extensions  of  segment  X large,  horizontal,  of- 
ten concave  ventrad.  Claspers  small,  not  projected,  with  no  free  part.  Aedeagus  not  large,  me- 
dian shaft  slender,  often  wrinkled  basally;  lateral  arms  varied,  in  some  males  shortly  spiniform, 
in  others  long,  setiform.  Female  tergum  IX  long,  stout,  continuous  with  segment  X which 
has  free  appendages.  Ventral  lobes  of  segment  IX  small,  slender,  as  short,  transverse  plates. 
Vulval  scale  with  long,  thin,  median  lobe;  with  narrow,  sub  qua  dr  angular  lateral  lobes.  Supra- 
genital  plate  small,  short. 

Platy centropus  plectrus  Ross,  1 938 
(Fig.  98-101,  120) 


Platycentropus  plectrus  Ross,  1938a:  169-170,  Fig.  111.  (Type  locality:  Honor,  Michigan).  Ross,  1944:  297.  Leonard  and 

Leonard,  1949a:  4,  Pl.  3 Fig.  3.  Leonard  and  Leonard,  1949b:  16,  Fig.  1.  Schmid,  1952:  Fig.  3.  Schmid,  1955:  166. 

Fischer,  1969:  71.  Fischer,  1973:  116. 

Hylepsyche  plectrus-,  Banks,  1943:  350.  Fischer,  1969:  71. 

Males  of  this  species  are  distinguished  by  black  horns  at  lateral  angles  of  postero-dorsal  edge 
of  segment  IX  (Fig.  98,  99,  100);  by  short,  triangular  lateral  arms  fused  immovably  to  base  of 
aedeagus  (Fig.  101). 

Description.  — Antennae  dull  yellow-brown;  scapes,  pedicels  paler.  Vertex  of  head  yellow-brown,  mottled  with 
darker  brown  patches.  Thorax  dark  red-brown  dorsally,  yellow-brown  laterally;  legs  yellow-brown.  Brush  of  male  fore-leg 
of  straight, thin,  black  spines  along  basal  half  of  femur  mesal  face,  thinned  out  distdd.  Spurs  dark  yellow-brown.  Hind-leg 
meso-apical  spur  flattened  slightly,  with  fibrous  flanges  along  opposite  edges,  not  quite  extended  to  spur  tip.  Male  fore-wing 
length  12.55  mm;  pale  straw-coloured;  with  grey-brown  areas  posterad  of  M and  Ml+2,  and  R5,  except  area  around  basal 
half  of  M2  straw-coloured,  and  area  between  Cu2  and  A straw-coloured.  Hind-wing  hyaline,  with  faint  red-brown  tinge  to 
veins.  Venation  typical  as  for  Limnephilus  species,  except  male  fore-wing  with  A2  very  short,  extended  only  to  crossvein 
al+a2. 

Male  genitalia.  (Specimen  from  Hartley  Ck,  east  side  Athabasca  R.,  opposite  Ft.  MacKay,  Alberta).  Tergum  VIII  with 
only  sparse  patch  of  long  setae  parallel  to  posterior  border,  set  anterad  of  border  (Fig.  98).  Segment  IX  wide  ventro-laterally, 
narrowly  constricted  dorso-laterally,  markedly  widened  dorsad  (Fig.  98);  dorsal  strap  postero-dorsal  edge  with  black  horn  at 
lateral  angles;  horns  curved  slightly  mesad,  strongly  sclerotised  (Fig.  98,  99,  100).  Segment  IX  in  posterior  aspect  inverted- 
triangular,  with  dorsal  area  bulged  dorsad;  posterior  edge  between  horns  sharply  declivous,  high;  anterior  edges  in  lateral  as- 
pect (Fig.  98)  folded  meso-posterad  for  most  of  height.  Clasper  short,  rectangular  in  lateral  aspect,  ventro-laterad  on  poster- 
ior edge  of  segment  IX;  angled  latero-ventrad  in  posterior  aspect,  both  connected  meso-ventrally  by  narrow  strap  (Fig.  99). 
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Cerci  small,  roughly  rectangular  in  lateral  aspect,  directed  posterad;  oriented  vertically  in  posterior  aspect  (Fig.  99);  slightly 
concave  on  mesal  face;  with  membranous  base.  Median  lobes  of  segment  X large,  directed  postero-laterad,  tapered  distad, 
with  tips  curved  latero-dorsad;  each  with  complexly  folded  basal  sclerite,  postero-ventral  portion  of  which  is  deeply  concave. 
Aedeagus  small,  short,  stout,  with  large  head  telescoped  into  median  shaft;  lightly  sclerotised;  lateral  arms  reduced  to  small, 
triangular,  immobile  stubs  set  dorso-laterally  on  aedeagalbase  (Fig.  101). 

Female  genitalia.  This  sex  is  known  for  this  species,  but  I was  unable  to  obtain  a specimen  for  illustration  and  description 
in  time  for  this  paper.  See  Leonard  and  Leonard  (1949a:  PI.  Ill  Fig.  3)  for  an  illustration. 

Note  on  habitat.  — I am  not  familiar  with  the  single  known  study  area  locality.  The  single 
male  from  Alberta  was  taken  in  an  emergence  trap  set  in  Hartley  Ck,  a locality  well  within  the 
northern  boreal  forest.  Date  of  capture  was  July  16. 

Geographical  distribution.  — Recognition  of  this  species  represents  a range  extension  of  some- 
thing over  1,000  miles  to  the  west.  The  species  was  formerly  known  only  from  just  south  of 
the  Great  Lakes  (Fig.  1 20).  I also  indicate  the  presence  of  the  species  in  Saskatchewan.  This 
is  based  on  a male  which  I identified  for  D.H.  Smith,  University  of  Saskatchewan,  in  1 975, 
and  which  he  took  at  some  point  north  of  Saskatoon,  again  in  the  boreal  forest  region.  Alberta 
altitude  950'. 

I examined  two  males  from  the  study  area. 

The  Tribe  Stenophylacinae  Schmid 
The  Genus  Philocasca  Ross 
Philo casca  alba  Nimmo  new  species 
(Fig.  102-105,  121) 

This  is  the  second  species  of  Philocasca  recorded  from  the  study  area. 

This  species  is  similar  to  P.  thor  Nimmo  (1971a:  1 47),  but  males  are  distinguished  by  cerci 
angular,  not  projected  beyond  base  of  segment  X median  lobes,  in  lateral  aspect  (Fig.  102); 
by  segment  median  lobes  sinuate,  not  projected  posterad  in  smooth  curve;  and  by  aedeagal 
lateral  arms  located  along  dorso-lateral  surfaces  of  median  shaft,  massive,  blade-like  (Fig.  105). 

Description.  — Antennae  pale  yellow-brown;  antero-mesal  face  of  scape  glabrous,  paler;  postero-mesal  face  white. 
Vertex  of  head  pale  red-brown,  warts  cream-coloured.  All  setae  hyaline  except  black  setae  in  row  parallel  to  poster o-lateral 
margin  of  compound  eye.  Thorax  reddish  brown  to  straw-coloured  in  parts  dorsally,  with  cream-coloured  warts;  pale  straw- 
colour  laterally.  Spurs  red-brown;  formula  1,2,4.  Male  fore-wing  length  17.76  mm;  milky  opaque  grey,  with  faint  irrorations 
except  costal  area.  Hind-wing  uniformly  opaque  white.  Venation  little  different  than  for  P.  thor  Nimmo  (1971a:  Fig.  143  a-b), 
except  discoidal  cell  closed  distally  on  hind-wing  by  cross-vein  r2-r3. 

Male  genitalia.  (Specimen  from  Rowe  Bk,  6,350',  Waterton  National  Park,  Alberta).  Segment  IX  with  broad,  angular 
basal  half  tapered  irregularly  dorsad  to  substantial  dorsal  strap  (Fig.  102);  with  black-bordered  anterior  and  postero-dorsal 
edges;  dorsal  portion  of  segment  interior  sclerotised  as  paired,  deep,  anteriorly  concave  cups  (Fig.  104)  separated  by  rounded 
median  ridge  of  medium  height.  Clasper  short,  button-like,  fused  ventrally  with  opposite  clasper  (Fig.  103),  with  dark  band 
round  basal  area.  Cercus  short,  angular,  concave  mesally  (Fig.  102,  104);  with  postero-ventral  edge  free  of  segment  IX,  dor- 
sad of  membranous  area  (Fig.  102).  Segment  X paired  sclerites  apparently  confluent  laterally  with  cerci  (Fig.  104);  dorso- 
median  process  sinuate,  tapered  to  thin,  rounded  tip  projected  well  clear  of  remainder  of  segment;  mesal  faces  of  processes 
parallel.  Aedeagus  stout,  with  antero-lateral  straps  attached  to  sclerotised  base  (Fig.  105);  median  shaft  short,  stout,  mostly 
membranous  with  distinct  sclerotised  head  concave  dorsally  at  which  point  ejaculatory  duct  opens;  lateral  arms  very  dark, 
curved  dorso-posterad  to  lie  along  dorso-lateral  surfaces  of  median  shaft;  tapered.  Antero-dorsad  of  lateral  arms  a high,  hood- 
like expansion  of  base,  with  posterior  face  concave,  black. 

Female.  Unknown,  or  not  yet  associated. 

Notes  on  habitat  and  activity  period.  — This  is  a species  of  higher  altitudes,  from  the  sub- 
alpine,  and  probably  alpine,  regions  of  the  study  area.  I do  not  yet  know  if  it  frequents  stand- 
ing or  running  water  areas  as  larvae;  the  possibility  exists  that,  like  other  species,  this  is  terres- 
trial as  larvae.  Dates  of  capture  are  May  1 1,  May  27,  and  June  1 2. 

Geographical  distribution.  — Known  only  from  the  southern  mountains  of  Alberta  (Fig. 

1 21),  close  to  the  continental  divide.  Altitudes  are  6,350',  and  6,500'. 

Holotype.  — Male.  Rowe  Bk,  6,350',  Waterton  National  Park,  Alberta;  1 2/6/75;  D.B.  Donald. 

Paratypes.  — Twin  Ck,  Marmot  Basin,  west  of  Kananaskis  R.,  Alberta,  1 1/5/76;  R.  Mutch; 
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two  males.  Same  as  preceding;  27/5/75;  R.  Mutch;  three  males. 

I examined  six  males  of  this  species.  Wings,  legs  and  antennae  of  the  Twin  Ck  paratypes  are 
damaged  from  the  time  of  collection. 

The  holotype,  and  Twin  Ck(l  1/5/76)  paratypes  are  in  the  Canadian  National  Collection, 
Ottawa,  type  series  number  1 5, 165.  The  remaining  three  paratypes  (Twin  Ck,  27/5/76)  are  in 
the  Department  of  Entomology,  University  of  Alberta. 

This  species  is  named  with  reference  to  the  overall  greyish  white  colour,  especially  of  the 
wings. 


The  genus  Psycho glyp ha  Ross 

Two  changes  of  name  are  noted  with  reference  to  my  1 971(a)  paper,  necessitated  by  Denning 
(1970),  as  follows: 

P.  alaskensis  (Banks);  Nimmo,  1971a:  153-154,  212,  Fig.  572-577,  659,  Tab.  2,  3. 
is  changed  to 

P.  subborealis  (Banks),  1924.  The  references  in  Nimmo  (1971a:  153)  to  Platyphylax  alascensis 
Banks  should  be  deleted  as  they  refer  to  quite  another  species  and  genus.  On  p.  1 54,  the  ref- 
erences to  Psychoglypha  alascensis  and  Psychoglypha  alaskensis  should  be  placed  after  those 
to  subborealis , as  alaskensis  and  alascensis  are  now  the  synonyms. 

P ulla  (Milne);  Nimmo,  1971a:  154,  212,  Fig.  578-581,  660,  Tab.  2,  3. 
is  changed  to 

P.  alascensis  (Banks),  1900.  References  under  P.  ulla  (Nimmo,  1971a:  155)  are  retained  on 
basis  of  synonomy,  but  it  is  necessary  to  insert,  prior  to  these,  the  following  earlier  refer- 
ences under  the  present  name: 

Halesus? alascensis  Banks,  1900:  471,  PI.  28  Fig.  19,  20. 

Halesus  alascensis',  Ulmer,  1905:  21.  1907:  70. 

Chilostigma  alascensis;  Banks,  1907:  40.  Banks,  1924:  441.  Essig,  1926:  176. 

Chilostigma  alascense;  Ulmer,  1932:  215,  217.  Betten  et  al,  1934:  368.  Milne,  1935:  35,  50.  Fischer,  1969:  319. 
Psychoglypha  alascensis;  Denning,  1970:  16,  17,  20,  22,  Fig.  13,  13A,  14,  14A. 

Psychoglypha  prita  (Milne),  1935 
(Fig.  106-107) 

Psychoglypha  prita;  Nimmo,  1971a:  152-153,  Fig.  562-565. 

Denning  (1970)  described  and  illustrated  a female  of  this  species.  I provided  description 
and  illustrations  for  the  male  in  my  1971(a)  paper,  and  here  provide  description  and  illustra- 
tions of  the  female  derived  from  Denning’s  specimen. 

Females  distinguished  by  postero-ventral  lobe  of  segment  IX  projected  posterad,  ventrad 
of  segment  X (Fig.  1 06);  and  by  lobe  ventrad  of  segment  IX  indistinguishable  from  sternum 
VIII. 

Description.  — Habitus  of  female  not  significantly  different  from  that  of  male,  except  body  colouration  pale  yellow- 
ish brown,  with  no  darkening  except  marginally  on  thorax. 

Female  genitalia.  (Specimen  from  Rice  Ck  two  miles  above  Salmon  R.,  Idaho  County,  Idaho).  Sternum  VIII  posterior  edge 
produced  posterad  as  large,  rounded  lobe  in  lateral  aspect  (Fig.  106).  Vulval  scale  in  ventral  aspect  (Fig.  107)  massive,  lateral 
lobes  rectangular,  with  much  smaller,  acute-triangular  median  lobe  only  half  length  of  laterals.  Supragenital  plate  long  in 
lateral  aspect  (Fig.  106),  with  lateral  angles  curved  dorsad,  with  relatively  straight  posterior  edge  (Fig.  107).  Segment  IX  main 
body  rectangular  in  lateral  aspect  with  antero-dorsally  directed  invagination  from  lower  half  of  antero-lateral  edge;  lower  half 
of  postero-lateral  edge  produced  as  relatively  acute-triangular  lobes,  finger-like  in  ventral  aspect,  ventro-laterad  of  segment 
X.  Segment  X small,  tapered,  with  abrupt  taper  disto-ventrad;  arched  dorsad,  with  wide,  trapezoidal  cleft  in  distal  edge,  in 
ventral  aspect;  with  prominent  (Fig.  106),  rounded  lobe  ventrad,  between  posterior  lobes  of  segment  IX. 
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Psychoglypha  alascensis  (Banks),  1 900 
(Fig.  108-109) 


Psychoglypha  ulla ; Nimmo,  1971a:  155,  Fig.  578-581. 

The  female  was  illustrated  and  described  previously.  Here  I provide  description  and  illus- 
trations of  a female  from  the  study  area  taken  in  1976.  The  male  was  described  in  my  1971(a) 
paper. 

Females  distinguished  by  massive  postero-lateral  lobes  of  segment  IX  projected  posterad 
of  remainder  of  genitalia;  and  by  segment  X almost  totally  enclosed  by  them  in  lateral  aspect 
(Fig.  108). 

Description.  — Habitus  not  significantly  different  from  that  of  male. 

Female  genitalia.  (Specimen  from  Coppermine  Ck,  Red  Rock  Canyon  Rd,  Waterton  National  Park,  Alberta).  Sternum  VIII 
projected  posterad  of  tergum,  ventrad  of  segment  IX  (Fig.  108).  Vulval  scale  lateral  lobes  roughly  trapezoidal,  large,  poster- 
ior edge  angled  postero-laterad,  with  minute,  triangular  median  lobe  (Fig.  109).  Segment  IX  large,  of  one  peice  as  roof-like 
structure  over  remainder  of  genitalia,  with  postero-lateral  angles  produced  posterad  to  flank  segment  X;  these  lobes  slightly 
demarcated  from  body  of  segment  IX  by  shallow  lateral  declivity,  abruptly  narrowed  dorsad  to  beak-like,  tapered  termina- 
tion in  lateral  aspect  (Fig.  108).  Segment  X ventrad  of  IX,  trapezoidal  in  lateral  aspect,  concave  ventrally,  with  large,  semi- 
circular cleft  in  ventral  aspect.  Supragenital  plate  lunate  in  ventral  aspect,  prominent  in  lateral  aspect,  dominated  by  large 
fleshy  lobe  dorsad. 

Placement  of  Genera  and  Species 
of  Limnephilidae  new  to  Study  Area,  in  Keys 
previously  constructed 
The  Genus  Dicosmoecus  McLachlan 

Male.  Refer  to  key  on  p.  51  of  Nimmo,  1971a.  Add 

lc.  Mesal  ridge  of  clasper  base  in  posterior  aspect  not  vertical,  with  clearly 
visible  ventral  ridge  and  dorso-lateral  ridge  irregular,  thin-walled,  high, 

black  (Fig.  43) D.  gilvipes  (Hagen). 

Female.  Refer  to  key  on  p.  52  of  Nimmo,  1 971  a.  Add 

1 c.  Median  lobe  of  vulval  scale  less  than  half  length  of  laterals  (Fig.  46), 
expanded  disto-laterad,  the  projections  housed  in  large  concavities  of 
lateral  lobe  mesal  face;  lateral  lobes  massive,  fused  dorso-mesally. 

Segment  X short,  triangular  in  lateral  aspect  (Fig.  45),  shallowly  cleft 
in  ventral  aspect  (Fig.  46),  with  ventro-mesal  lobes  near  junction  with 
segment  IX,  directed  mesad D.  gilvipes  (Hagen). 

The  Genus  Imania  Martynov 

Male.  Refer  to  key  on  p.  56  of  Nimmo,  1971a. 

I.  thomasi  Nimmo,  n.  sp.  keys  to  2a  wherein  it  may  be  distinguished  by  aedeagal 
base  with  second  pair  of  processes  basad  of  lateral  arms,  set  dorsad,  long,  tapered, 
black  (Fig.  58). 

The  Genus  Neophylax  McLachlan 

Refer  to  key  to  genera  of  Neophylacinae  in  study  area  on  p.  71  of  Nimmo,  1971a. 
This  key  encompases  both  sexes.  Add 

lc.  Segment  X of  male  of  two  or  three  pairs  of  elongated  appendages  (Fig.  47). 
Claspers  projected,  not  telescoped  into  IX.  Female  segment  IX  lobes  elon- 
gate, fused  to  lateral  borders  of  vulval  scale  (Fig.  53)  

Neophylax  McLachlan  (N.  rickeri  Milne). 
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Males. 


Females. 


Male. 


Female, 


Males. 


Male. 


The  Genus  Limnephilus  Leach 
Refer  to  key  on  p.  83  of  Nimmo,  1971a. 

L.  nimmoi  Roy  and  Harper  keys  to  22a  wherein  it  may  be  distinguished  by  mesal 
faces  of  cerci  heavily  toothed  (Fig.  65,  66). 

L.  insularis  Schmid  keys  to  25b  wherein  it  may  be  distinguished  by  cercus  long,  tri- 
angular in  lateral  aspect  (Fig.  59),  with  segment  X median  lobes  long,  tapered,  acum- 
inate, directed  postero-dorsad. 

L.  alvatus  Denning  keys  to  26  wherein  it  may  be  distinguished  by  aedeagal  lateral 
arms  as  long  as  median  shaft,  sclerotised,  with  minute  tuft  of  setae  at  tip;  clasper 
triangular,  vertically  high  (Fig.  71,  74). 

L.  vernalis  Nimmo  n.  sp.  keys  to  1 5b  wherein  it  may  be  distinguished  by  clasper 
trapezoidal  in  lateral  aspect  (Fig.  80).  Also,  segment  X median  lobes  projected  pos- 
terad  of  clasper  extremity;  segment  IX  spindle-shaped  in  lateral  outline. 

Refer  to  key  on  p.  86  of  Nimmo,  1971a. 

L.  nimmoi  Roy  and  Harper  keys  to  27a,  where  it  is  designated  L.  species  1 (Fig.  69, 
70,  this  paper). 

L.  alvatus  Denning  keys  to  30a,  wherein  it  may  be  distinguished  by  lateral  lobes  of 
segment  X projected  dorsad  of  segment  in  lateral  aspect  (Fig.  77). 

L.  species  2 keys  to  9b  wherein  it  may  be  distinguished  by  segment  X dorsal  lobes 
visually  discrete  from  dorso-lateral  lobes,  acuminate  (Fig.  91).  Segment  IX  ventral 
junction  vertical  in  lateral  aspect  (Fig.  91). 

The  Genus  Asynarchus  McLachlan 

Refer  to  key  on  p.  1 29  of  Nimmo,  1971a. 

A.  lapponicus  (Zetterstedt)  keys  to  lb  wherein  it  may  be  distinguished  by  segment 
X median  lobes  not  evident  in  lateral  aspect  (Fig.  85),  completely  enclosed  in  seg- 
ment IX 

Refer  to  key  on  p.  1 29  of  Nimmo,  1971a. 

A.  lapponicus  (Zetterstedt)  keys  to  lb  wherein  it  may  be  distinguished  by  segment 
X vertical  in  lateral  aspect  (Fig.  89),  of  two  parallel  ridges  (Fig.  90). 

The  Genus  Lenarchus  Martynov 
The  Subgenus  Prolenarchus  Schmid 

Refer  to  key  to  genera  and  subgenera  of  Limnephilini  on  p.  83  of  Nimmo,  1971a. 
This  key  refers  primarily  to  males.  This  subgenus  keys  to  7 wherein  it  may  be  dis- 
tinguished by  segment  IX  dorsal  strap  produced  only  slightly  posterad;  with  paired, 
black,  curved  hooks  ventrad  of  edge  (Fig.  93). 

Refer  to  key  on  p.  135  of  Nimmo,  1971a. 

L.  keratus  Ross  keys  to  1 wherein  it  may  be  distinguished  by  no  dorsal  plate  present 
— postero-dorsal  edge  of  segment  IX  produced  only  slightly  posterad  (Fig.  93).  Ven- 
trad of  segment  IX  postero-dorsal  edge  a pair  of  curved  spines  or  hooks,  black,  stout, 
slightly  joined  basad,  projected  posterad  (Fig.  93,  94). 

The  Genus  Platycentropus  Ulmer 


Males. 


Refer  to  key  to  genera  of  Limnephilini  in  study  area  on  p.  83  of  Nimmo,  1971a. 
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This  key  refers  primarily  to  males. 

This  genus  keys  to  2 wherein  it  may  be  distinguished  by  meso-apical  spur  on  hind- 
leg modified;  flattened,  with  thin-walled  flanges  along  edges,  not  quite  to  tip  of 
spur. 

P.  plectrus  Ross  is  the  only  species  known  from  the  study  area. 

The  Genus  Philocasca  Ross 


Males.  la.  Cerci  almost  as  long  as  segment  X median  lobes,  smoothly  rounded 

distally  (Fig.  545  (Nimmo,  1971a));  lateral  arms  of  aedeagus  narrow, 

laterad  of  median  shaft  (Fig.  547  (Nimmo,  1971a)) 

P.  thor  Nimmo. 

lb.  Cerci  short,  angular;  segment  X median  lobes  sinuate,  projected  well 

posterad  of  cerci  (Fig.  102);  lateral  arms  of  aedeagus  stout,  blade-like, 
curved  dorso-posterad  along  dorso-lateral  faces  of  median  shaft 
(Fig.  105,  this  paper)  P.  alba  Nimmo  n.  sp. 

The  Genus  Psy choglypha  Ross 


Females.  My  original  key  (Nimmo,  1971a:  1 52)  was  to  females  of  only  two  species.  It  is 
inadequate  to  provide  separation  for  the  four  now  known.  Therefore,  I here  pre- 
sent a new  key. 

la.  Vulval  scale  lateral  lobes  posterior  edges  in  line  with  each  other 


(Fig.  571  (Nimmo,  1971a))  (Fig.  107,  this  paper)  2 

1 b.  Vulval  scale  lateral  lobes  posterior  edges  irregular,  not  in  line 

(Fig.  577  (Nimmo,  1971a))  (Fig.  109,  this  paper)  3 


2a.  (la)  Segment  IX  postero-lateral  edges  with  small,  rounded  process;  seg- 
ment X mostly  recessed  into  IX  (Fig.  570  (Nimmo,  1971a))  

P.  schmidi  Nimmo. 

2b.  Segment  IX  postero-lateral  edges  with  long,  triangular  process; 

segment  X mostly  projected  clear  of  IX  (Fig.  106,  this  paper) 
P.  prita  (Milne). 

3a.  (lb)  Segment  X dorsad  of  segment  IX  postero-lateral  lobes,  which 

are  short,  triangular,  rounded  (Fig.  576  (Nimmo,  1971a))  .... 
P.  subborealis  ((=alaskensis))  (Banks). 

3b.  Segment  X ventrad  of  segment  IX  postero-lateral  lobes,  almost 

completely  enclosed  by  them  (Fig.  108,  this  paper);  Segment  IX 

lobes  massive,  with  beak-like  dorsal  extension  

P.  alascensis  (Banks)  (( =ulla  (Milne))). 

POST-GLACIAL  ORIGINS,  AND  AFFINITIES  OF  THE  FAUNA 

As  this  paper  presents  oddments  additional  to  the  fauna  recorded  previously,  I refrain  from 
examining  pre-Wisconsin  affinities  of  the  groups  represented  here. 

Table  1 presents  visually  the  known  study  area  altitudinal  distribution  of  the  species  recor- 
ded herein.  This  may  be  compared  with  the  similar  table  for  these  two  families  in  my  previous 
paper  (Nimmo,  1971a:  Tab.  3).  I refrain  from  drawing  conclusions  at  this  time  as  the  mater- 
ial on  which  these  distributions  are  based  is,  at  best,  scanty.  Also,  I hope,  in  the  near  future, 
to  carry  out  a more  detailed  study  along  these  lines. 
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Table  1.  Altitudinal  distribution  of  the  species  recorded  in  this  paper,  in  the  study  area, 
based  on  adult  records. 


Species 


Limnephilus  alvatus 
Platycentropus  plectrus 
Lenar chus  keratus 
Limnephilus  vernalis 
Rhyacophila  vao 
Limnephilus  sp.  2 
Asynarchus  lapponicus 
Rhyacophila  unimaculata 
Neophylax  rickeri 
Rhyacophila  milnei 
Limnephilus  insularis 
Dicosmoecus  gilvipes 
Rhyacophila  sp.  3 
Rhyacophila  sp.  4 
Rhyacophila  donaldi 
Imania  thomasi 
Philo casca  alba 
Rhyacophila  autumnalis 
Rhyacophila  simplex 


Altitude 


Range 

Pattern 


Post-Glacial  origins  of  the  Species  recorded,  relative  to  Study  Area 

Nimmo,  (1971a:  201-204)  presented  a list  of  12  range  patterns  exhibited  by  study  area 
species,  and  a list  of  postulated  post-glacial  dispersal  routes  (p.  218).  Relating  the  species 
dealt  with  here,  to  these  lists,  produces  the  following  table: 


Table  2.  Species  of  Rhyacophilidae  and  Limnephilidae  recorded  in  this  paper  from  the 

study  area,  listed  under  range  pattern  to  which  each  is  assigned,  and  giving  postu- 
lated dispersal  routes. 


Pattern 

Number 

Species 

Map  Fig. 

Post-glacial 

dispersal 

route 

1 

Rhyacophila  vao 

1 10 

a 

3 

Dicosmoecus  gilvipes 

114 

a 

4 

Neophylax  rickeri 

115 

b 

6 

Imania  thomasi 

115 

d 

Philocasca  alba 

121 

d 

Limnephilus  insularis 

117 

d 

Limnephilus  vernalis 

118 

? 

Rhyacophila  unimaculata 

111 

d 

Rhyacophila  simplex 

111 

d 
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Table  2.  (continued) 

Pattern 

Number 

Species 

Map  Fig. 

Post-glacial 

dispersal 

route 

6 

Rhyacophila  donaldi 

1 14 

d 

Rhyacophila  autumnalis 

112 

d 

Rhyacophila  sp.  3 

113 

d 

Rhyacophila  sp.  4 

113 

d 

10 

Limnephilus  alvatus 

118 

f 

Limnephilus  sp.  2 

119 

f 

11 

Limnephilus  nimmoi 

116 

e 

Platy centropus  plectrus 

120 

g 

Lenar chus  keratus 

117 

g 

12 

Asynarchus  lapponicus 
(But  holarctic  overall) 

1 19 

e? 

Most  of  the  probable  dispersal  routes  assigned  in  table  2 are  tentative,  and  the  best  that  can 
be  assigned  in  the  circumstances.  Apart  from  species  here  described  as  new,  most  of  the  re- 
mainder are  too  poorly  known. 

Dicosmoecus  gilvipes,  Neophylax  rickeri,  Limnephilus  alvatus,  and  Platy centro pus  plectrus 
are  the  most  certain,  and  require  no  further  comment. 

Rhyacophila  vao  is  uncertain  as  either  route  ‘IT  or  V could  be  involved,  although  I favour 
the  route  (‘a’)  assigned. 

Asynarchus  lapponicus  presents  difficulties  as,  in  North  America  it  appears  to  belong  to 
range  pattern  1 2,  but  the  species  as  a whole  is  holarctic.  It  may  be  that  the  species  was  split 
during  the  glaciation,  with  one  part  south  of  the  ice  in  North  America.  It  appears  to  be,  from 
the  isolated  North  American  records,  a species  of  the  boreal  forest  and  tundra. 

Limnephilus  nimmoi  is  assigned  to  range  1 1 primarily  for  convenience  at  this  time.  Probab- 
ly it  exists,  unrecognised,  in  collections  under  different  names  as  it  is  easily  confused  with 
others  of  its  species  group.  It  may  be  northern  boreal  as  suggested  by  Roy  and  Harper  (1975), 
and  belong  to  range  pattern  8,  or  even  7. 

Limnephilus  vernalis  cannot  be  placed  as  yet. 

Range  pattern  6 is  primarily  a catch-all  category  for  those  species  known  only  from  the 
study  area,  and  immediately  adjacent  areas  to  the  south  and  west,  but  which  are  poorly  known. 
Many  included  species  are  isolated,  high  altitude  forms  and,  thus,  poorly  collected.  Rhyacoph- 
ila unimaculata  is  peculiar  in  appearing  to  follow  the  Rocky  Mountain  Trench.  Ross’  (1965) 
conjecture  that  this  species  is  the  product  of  a glacial  refugium  in  the  Mt.  Robson  area  now 
appears  to  be  confounded  — not  only  on  the  basis  of  its  presently  known  range,  but  also  due 
to  the  low  altitudes  which  it  appears  to  favour. 

However,  accepting  table  2 at  face  value,  and  recognising  the  small  number  of  species  in- 
volved, the  following  percentages  of  species  from  each  source  area  prevail: 


From  Cordillera  south/west  of  the  study  area 

- 1 2 spp. 

63.1% 

From  central  plains 

2 spp. 

10.5% 

From  eastern  North  America 

2 spp. 

10.6% 

From  North  America  as  a whole,  S.  of  ice 

2 spp. 

10.5% 

Indeterminate 

1 sp. 

5.2% 

These  figures  are  close  to  those  determined  in  my  1 971(a)  paper,  which  provides  the  follow- 
ing figures  for  the  known  fauna  of  Rhyacophilidae  and  Limnephilidae,  of  the  study  area.  The 
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1971  figures  are  given  first,  followed  by  the  present  total  (for  space  reasons  figures  are  pre- 
sented thus  — species  numbers:  %): 


From  Cordillera  south/west  of  study  area 

- 65(1*) 

61% 

77 

58.7% 

From  Alaska 

6 

5% 

6 

4.5% 

From  central  plains 

7 

7% 

9 

6.8% 

From  eastern  North  America 

9 

8% 

11 

8.4% 

From  North  America  as  a whole,  S.  of  ice 

24 

18% 

26 

19.8% 

Indeterminate 

1 

41%  1 

2 

1.5% 

* (1)  refers  to  Limnephilus  sp.  1 (Nimmo,  1971a),  now  recognised  as  L.  nimmoi  Roy  and 
Harper  in  this  paper.  The  former  total  for  1971(a)  was  66.  The  percentage  value  is  left  as  ori- 
ginally determined. 

Finally,  taking  the  figures  from  my  1 974  paper,  on  the  Glossosomatidae  and  Philpotamidae 
of  the  study  area,  we  obtain  the  following  tabulation,  which  includes  the  percentage  values 
calculated  for  the  four  families  so  far  worked  up  for  the  study  area;  values  from  the  1 974  pap- 
er are  given  first,  followed  by  cumulated  values  for  the  four  families: 

From  Cordillera  south/west  of  study  area  — 

From  Alaska  — 

From  central  plains 
From  eastern  North  America 
From  North  America  as  a whole,  S.  of  ice  — 

Indeterminate 


10:63.6% 

87:55.4% 

- 

6:  3.8% 

1:  8.0% 

17:  9.2% 

- 

1 1 : 7.0% 

1:  8.0% 

34:21.6% 

- 

2:  1.2% 

While  most  values  are  seen  to  oscillate  about  those  determined  in  1 971(a),  the  notable 
changes  with  additional  information  are  the  decrease  in  proportion  of  the  fauna  attributable 
to  the  Cordillera  south  of  the  ice,  and  the  increase  in  proportion  attributable  to  transcontin- 
ental species.  This  trend  may  be  expected  to  continue  with  the  addition  of  information  from 
families  remaining  to  be  dealt  with,  as  they  are,  by  and  large,  concentrated  east  of  the  Cordil- 
lera. 


CONCLUSIONS 

1.  Compared  with  data  in  Nimmo  (1971a),  proportions  of  species,  recorded  in  this  paper, 
derived  from  various  source  areas  post-glacially  do  not  differ  drastically,  except  that  there 
are  proportionately  fewer  derived  from  eastern  North  America. 

2.  Combining  species  numbers  derived  from  these  source  areas,  from  the  earlier  paper,  and 
this,  results  in  little  change  in  relative  proportions  except  that  relatively  fewer  are  derived 
from  the  Cordillera  south  of  the  ice,  and  more  are  derived  from  eastern  North  America. 

3.  Addition  of  species  of  Glossosomatidae  and  Philopotamidae,  considered  in  another  pap- 
er produces  much  the  same  results,  with  accentuation  of  decrease  in  Cordilleran  species,  and 
increase  of  eastern  North  American  species. 

4.  It  is  expected  that  this  trend  will  continue  with  further  work  on  other,  as  yet  untreated, 
families  in  the  study  area,  which  are  predominently  eastern  (east  of  the  Cordillera). 
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Fig.  2-9.  Fore  (a)  and  hind  (b)  wings  of:  2.  Rhyacophila  simplex  Nimmo  n.  sp.  (male).  3.  R.  donaldi  Nimmo  n.  sp.  (male). 

4.  R.  donaldi  Nimmo  n.  sp.  (female).  5.  R.  autummlis  Nimmo  n.  sp.  (male).  6.  R.  species  3 (female).  7.  R.  species  4 (female). 
8.  Imania  thomasi  Nimmo  n.  sp.  (male).  9.  Neophylax  rickeri  Milne  (Male). 
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Fig.  10-25.  Genitalia  of:  Rhyacophila  simplex  Nimmo  n.  sp.  10.  Male,  lat.  aspect.  11.  Seg.  X,  post,  aspect.  12.  Seg.  X,  dors, 
aspect.  13.  Aedeagus,  lat.  aspect.  R.  donaldi  Nimmo  n.  sp.  14.  Male,  lat.  aspect.  15.  Dors,  aspect  (Seg.  IX,  X).  16.  Seg.  X, 
anal  sclerite,  lat.  aspect.  17.  Anal  sclerite,  post,  aspect.  18.  Aedeagus,  lat.  aspect.  19.  Female  Seg.  VIII,  lat.  aspect.  20.  Seg. 
VIII,  dors,  aspect.  21.  Spermathecal  sclerite,  lat.  aspect.  22.  Ventr.  aspect.  R.  vao  Milne  23.  Male,  lat.  aspect.  24.  Aedeagus, 
lat.  aspect.  25.  Female  Seg.  VIII,  lat.  aspect. 
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pect.  28.  Seg.  IX,  X,  dors,  aspect.  29.  Aedeagus,  lat.  aspect.  R.  unimaculata  Denning.  30.  Male,  lat.  aspect.  31.  Seg.  X dors, 
lobe,  dors,  aspect.  32.  Aedeagus,  lat.  aspect.  R.  milnei  Ross  33.  Female  Seg.  VIII,  lat.  aspect.  34.  Spermathecal  sclerite,  ventr. 
aspect.  R.  species  3.  35.  Female  Seg.  VIII,  lat.  aspect.  36.  Spermathecal  sclerite,  lat.  aspect.  37.  Dors,  aspect.  R.  species  4. 

38.  Female  Seg.  VIII,  lat.  aspect.  39.  Seg.  VIII  post,  edge,  ventr.  aspect.  40.  Spermathecal  sclerite,  dors,  aspect.  41.  Lat. 
aspect. 


Rhyacophilidae  and  Limnephilidae 


61 


Fig.  42-55.  Genitalia  of:  Dicosmoecus  gilvipes  (Hagen).  42.  Male,  lat.  aspect.  43.  Clasper  basal  seg.  mesal  face,  post,  aspect. 
44.  Aedeagus,  lat.  aspect.  45.  Female,  lat.  aspect.  46.  Ventr.  aspect.  Neophylax  rickeri  Milne.  47.  Male,  lat.  aspect.  48.  Dors, 
aspect.  49.  Ventr.  aspect.  50.  Post,  aspect.  51.  Aedeagus,  lat.  aspect.  52.  Sternum  VII  post,  border,  ventr.  aspect.  53.  Female, 
ventr.  aspect.  54.  Lat.  aspect.  55.  Male  hind-tibia,  distal  spurs. 
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Fig.  56-70.  Genitalia  of:  Imania  thomasi  Nimmo  n.  sp.  56,  Male,  lat.  aspect.  57.  Ventr.  aspect.  58.  Aedeagus,  lat.  aspect. 
Limnephilus  insularis  Schmid.  59.  Male,  lat.  aspect.  60.  Post,  aspect.  61.  Dors,  aspect.  62.  Aedeagus,  lat.  aspect.  63.  Dors, 
aspect  (part.).  L.  nimmoi  Roy  and  Harper.  64.  Male,  lat.  aspect.  65.  Post,  aspect  (part.).  66.  Dors,  aspect,  (part.).  67.  Aedea- 
gus, lat.  aspect.  68.  Dors,  aspect  (part.).  69.  Female,  lat.  aspect.  70.  Ventr.  aspect. 
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Fig.  71-84.  Genitalia  of:  Limnephilus  alvatus  Denning.  71.  Male,  lat.  aspect.  72.  Dors,  aspect,  (part.).  73.  Post,  aspect.  74. 
Aedeagus,  lat.  aspect.  75.  Dors,  aspect.  76.  Female,  lat.  aspect.  77.  Ventr.  aspect.  L.  janus  Ross.  78.  Female,  lat.  aspect.  79. 
Ventr.  aspect.  L.  vernalis  Nimmo  n.  sp.  80.  Male,  lat.  aspect.  81.  Post,  aspect.  82.  Dors,  aspect,  (part.).  83.  Aedeagus,  lat. 
aspect.  84.  Dors,  aspect. 
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Fig.  85-97.  Genitalia  of:  Asynarchus  lapponicus  (Zett.).  85.  Male,  lat.  aspect.  86.  Post,  aspect.  87.  Dors,  aspect.  88.  Aedeagus, 
lat.  aspect.  89.  Female,  lat.  aspect.  90.  Ventr.  aspect.  L.  species  2.  91.  Female,  lat.  aspect.  92.  Ventr.  aspect.  Lenarchus  ker- 
atus  Ross.  93.  Male,  lat.  aspect.  94.  Dors,  aspect.  95.  Post,  aspect  (part.).  96.  Aedeagus,  dors,  aspect.  97.  Lat.  aspect. 
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Fig.  98-109.  Genitalia  of:  Platycentropus  plectrus  Ross.  98.  Male,  lat.  aspect.  99.  Post,  aspect.  100.  Dors,  aspect.  101.  Aedea- 
gus,  lat.  aspect.  Philocasca  alba  Nimmo  n.  sp.  102.  Male,  lat.  aspect.  103.  Ventr.  aspect.  104.  Dors,  aspect.  105.  Aedeagus, 
lat.  aspect.  Psychoglypha  prita  (Milne).  106.  Female,  lat.  aspect.  107.  Ventr.  aspect.  P.  alascensis  (Banks).  108.  Female,  lat. 
aspect.  109.  Ventr.  aspect. 
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Fig.  110-115.  Maps  of  distribution  in  Alberta  & North  America  of:  110.  Rhyacophila  vao  Milne.  111.  R.  simplex  Nimmo 
n.  sp.,  R.  unimaculata  Denning.  112.  R.  milnei  Ross,  R.  autumnalis  Nimmo  n.  sp.  113.  R.  species  3,  R.  species  4.  114.  R. 
donaldi  Nimmo  n.  sp.,  Dicosmoecus  gilvipes  (Hagen).  115.  Imania  thomasi  Nimmo  n.  sp.,  Neophylax  rickeri  Milne. 
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Fig.  116-121.  Maps  of  distribution  in  Alberta  & North  America  of:  116.  Limnephilus  nimmoi  Roy  and  Harper.  117.  L. 
insularis  Schmid,  Lenarchus  keratus  Ross.  118.  Limnephilus  vernalis  Nimmo  n.  sp.,  L.  alvatus  Denning.  1 19.  L.  species  2, 
Asynarchus  lapponicus  (Zett.).  120.  Platycentropus  plectrus  Ross.  121.  Philocasca  alba  Nimmo  n.  sp. 
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THE  ADULT  TRICHOPTERA  (INSECTA)  OF  ALBERTA 
AND  EASTERN  BRITISH  COLUMBIA,  AND  THEIR  POST-GLACIAL 
ORIGINS.  II.  THE  FAMILIES  GLOSSOSOMATIDAE  AND  PHILOPOTAMIDAE. 

SUPPLEMENT  1. 


ANDREW  P.  NIMMO 
Department  of  Entomology 

University  of  Alberta  Quaestiones  Entomologicae 

Edmonton,  Alberta  T6G  2E3  13:  69-71  1977 

Dolophilodes  nora  Nimmo  (Philopotamidae)  is  described  as  new,  is  recorded  from  Bertha 
Brook,  Waterton  National  Park,  Alberta  6,000' , and  post-glacial  origin  of  the  Alberta  popula- 
tion is  briefly  considered.  This  species  is  assumed  to  have  entered  the  study  area  from  imme- 
diately south  of  the  cordilleran  ice  sheet. 

Nous  ddcrivons  une  nouvelle  Dolophilodes  nora  Nimmo  (Philopotamidae) , localite-type:  Bertha  Brook,  6,000',  Parc 
National  de  Waterton,  Alberta).  Nous  supposons  que  cette  espece  dans  Cette  region  soit  venue  du  sud  de  la  masse  glaciaire 
des  Rocheuses. 

Corrigenda  to  Nimmo,  1974 

The  species  Dolophilodes  aequalis  (Banks)  and  D.  novusamericanus  (Ling)  are  members  of 
subgenus  Dolophilodes,  not  of  subgenus  Sortosa  Ulmer.  The  name  Dolophilodes  should  be 
substituted  for  Sortosa  as  follows:  p.  316,  Table  1 ; p.  330,  lines  3 and  12  from  bottom;  p.  335, 
Table  2;  and  p.  336,  line  8 from  top. 


INTRODUCTION 

Previous  publications  in  this  series  — Nimmo,  1971,  1974,  1977  — should  be  consulted. 

Normally  averse  to  publication  of  very  short  papers,  I publish  this  for  three  reasons:  as 
part  of  an  already  established  series;  two  additional  years  of  collecting  have  failed  to  disclose 
more  than  this  one  species  as  new  to  the  study  area  fauna;  and  the  species  described  here  is 
new. 


The  Family  Philopotamidae  Stephens 
The  Genus  Dolophilodes  Navas 
The  Subgenus  Dolophilodes  Ulmer 
Dolophilodes  nora  Nimmo,  new  species 
(Fig.  1-4) 

Males  of  this  species  most  resemble  those  of  D.  (D.)  pallidipes  (Banks),  but  may  be  distin- 
guished by  clasper  basal  segment  base  parallel,  close  to  segment  IX,  ventro-lateral  edge  (Fig. 

1);  by  segment  IX,  ventral  edge  in  lateral  aspect  only  slightly  distinguishable  from  almost  con- 
tinuous postero-ventral  curve  of  lateral  walls;  and  by  clasper,  distal  segment  with  slight  down- 
ward curve  distally,  of  uniform  width  throughout,  except  rounded  distally. 

Description.  — Antennae  pale  yellow-brown.  Vertex  of  head  yellow-brown,  warts  paler.  Thorax  yellow-brown  dor- 
sally,  warts  paler;  pale  yellow-brown  laterally.  Spurs  dark  brown;  formula  2,4,4.  Fore-wing  length  of  male  7.84  mm;  opaque 
grey-brown.  Hind-wing  opaque  white  with  tinge  of  red-brown  distally.  Male  fore-wing  lacking  bifurcation  of  R2+3. 

Male  genitalia.  (Specimen  from  Bertha  Brook,  6,000',  Waterton  National  Park,  Alberta).  Segment  IX  large,  bowed  an- 
terad  in  lateral  aspect  (Fig.  1);  anterior  edges  bordered  by  thin  black  line;  sternal  area  long;  tergal  area  non-existant  (Fig.  2). 
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Clasper  massive,  very  long,  high,  directed  postero-dorsad;  both  segments  of  almost  equal  height  at  junction,  distal  segment 
tapered  only  distally  to  broadly  rounded  tip;  distal  segment  slightly  concave  on  mesal  face.  Cerci  projected  beyond  postero- 
dorsal  angle  of  segment  IX,  rounded  distally,  with  broad  base  extended  to  anterior  edge  of  segment  IX;  shielded  laterally  by 
dorso-lateral  wall  of  segment  IX.  Segment  X small,  deeply,  finely  cleft  mesally  (Fig.  2);  each  lobe  broad,  blunt;  in  lateral  as- 
pect tapered  distad,  slightly  bent  ventrad.  Aedeagus  short,  totally  membranous,  with  long,  bilobed  sclerite  on  left  side  (rela- 
tive to  anterior  end  of  insect)  (Fig.  3);  dorsal  lobe  short,  rounded;  posterior  lobe  long,  slender,  acuminate. 

Female.  Unknown. 

Note  on  habitat  and  flight  season.  — The  single  known  locality  is  close  to  the  sub-alpine 
zone.  A small  creek  draining  Bertha  Lake,  flowing  over  small  pebble  and  boulder  bottom;  ov- 
erhung by  willow.  The  specimen  was  taken  on  August  30. 

Holotype.  — Male.  Bertha  Brook,  6,000',  Waterton  National  Park,  Alberta;  30/8/75;  D.B. 
Donald.  Locality  shown  on  Fig.  4. 

The  holotype  is  in  the  Canadian  National  Collection,  Ottawa,  with  type  number  15,166. 

This  species  is  named  for  my  elder  daughter,  Alice  Nora. 

Males  of  this  species  key  to  couplet  2 (Nimmo,  1974:  330),  wherein  they  are  distinguished 
by  clasper  with  distal  segment  curved  slightly  postero-ventrad  distally  (Fig.  1);  by  distal  seg- 
ment with  mesal  face  membranous  basally;  and  by  base  of  segment  X not  visible  anterad  of 
tergal  area  of  segment  IX  in  lateral  aspect. 

POST-GLACIAL  ORIGIN 

According  to  my  scheme  of  range  patterns  exhibited  by  the  study  area  fauna,  and  postula- 
ted dispersal  routes  into  the  study  area  post-glacially  (Nimmo,  1971 : 201, 218),  this  species 
belongs  to  range  pattern  6,  and  dispersal  route  d was  used.  Such  conclusions,  based  on  mini- 
mal data,  are  tentative.  Further  data  may  exist  in  existing  collections  for  the  reason  that  D. 
nora  males  are  very  similar  to  those  of  D.  pallidipes  (Banks),  and  could  easily  be  confused 
with  males  of  D.  pallidipes.  Discovery  of  this  species  does  not  alter  significantly  my  previous 
conclusions  (Nimmo,  1974:  338). 
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Fig.  1-4.  Genitalia  of  Dolophilodes  nora  Nimmo  new  species.  1.  Male,  lat.  aspect.  2.  Seg.  IX  & X,  dors,  aspect.  3.  Aedeagus, 
lat.  aspect.  Fig.  4.  Distribution  map  of  D.  nora  Nimmo  new  species. 
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BOOK  REVIEW 

MATSUDA,  R.  1976.  Morphology  and  Evolution  of  the  Insect  Abdomen  - with  special  refer- 
ence to  developmental  patterns  and  their  bearings  upon  systematics.  International  Series  in 
Pure  and  Applied  Biology.  Volume  56.  Pergamon  Press,  Oxford  and  New  York,  viii  + 532  pp., 
155  text- figures,  1 table,  author,  subject  and  taxonomic  indices.  Cloth  $34.00  (U.S.). 

In  1965,  Matsuda  published  “Morphology  and  Evolution  of  the  Insect  Head”  (Memoirs  of 
the  American  Entomological  Institute,  Volume  4),  the  first  of  a series  of  works  in  which  he 
proposed  to  review  more  recent  studies  on  insect  morphology.  His  second  volume  “Morpholo- 
gy and  Evolution  of  the  Insect  Thorax”  (Memoirs  of  the  Entomological  Society  of  Canada, 
Volume  76)  appeared  in  1970  (see  review  in  Quaestiones  Entomologicae  7(2):  284-286,  1971) 
while  the  third  (and  last?),  the  subject  of  this  review,  came  out  in  1976. 

This  book  is  larger  (532  pp)  than  the  first  two  (respectively  334  and  43 1 pp)  and  its  cover- 
age of  the  literature  apparently  more  extensive  (2173  vs.  586  and  744  refs.),  although  these 
differences  could  reflect  the  relative  research  activity  directed  towards  each  tagma  of  the  in- 
sect body.  As  before,  Matsuda’s  goal  is  to  “determine  the  homologies  of  structures  in  the  light 
of  recently  accumulated  facts  (p.  1,  1965) . . . using  as  many  kinds  of  evidence  as  possible.” 

(p.  2,  1965).  The  evidence  he  marshalls  in  this  volume  has  its  origin  in  descriptive  and  experi- 
mental embryology  and  postembryology,  developmental  genetics,  comparative  morphology, 
palaentology,  and,  to  a lesser  extent  than  in  his  previous  works,  phylogeny.  He  omits  discus- 
sion of  musculature  (an  important  component  of  his  previous  volumes)  because  (p.  vii)  “homo- 
logies of  the  kinds  of  structures  treated  in  this  work  can  safely  be  established  without  referen- 
ce to  the  associated  musculature.”  This  may  be  true  but  it  results  in  this  work  being  of  less 
value  than  previous  ones  to  biologists  interested  in  how  structures  work.  As  before,  his  conclu- 
sions are  based  on  his  reading,  interpretation  and  digestion  of  published  work  - not  on  the  re- 
sults of  his  own  investigations. 

The  book  is  in  three  parts:  the  principles  of  structural  evolution  (45  pp),  a general  discus- 
sion of  the  abdomen  (56  pp)  and  comprehensive  treatments  of  the  abdomen  and  its  appenda- 
ges in  representatives  of  each  order  (3 1 8 pp). 

In  part  I,  Matsuda  provides  the  theoretical  and  philosophical  framework  for  his  analyses  of 
homology  of  structure  which  follow.  Homology  is  the  inheritence,  through  natural  selection, 
of  structures  of  descendants  from  those  of  a common  ancestor.  The  development  of  these  is 
often  heterochronic  in  different  insects,  ie.  the  timing  of  morphogenesis  of  homologous  struc- 
tures has  often  become  retarded  or  accelerated  in  different  evolutionary  lines.  Metamorphosis, 
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neoteny,  caenogenesis,  hypermorphosis,  the  “biogenetic  law”,  and  “law  of  deviation”  are  all 
manifestations  of  or  generalities  on  heterochronic  development.  With  substitution , one  devel- 
opmental process  is  replaced  by  another  in  producing  a homologous  structure  in  different  ani- 
mals. 

Matsuda  emphasizes  that  the  concept  of  homology  applies  primarily  to  the  end  product  of 
morphogenesis,  ie.  to  the  functioning,  differentiated  structure  be  it  embryonic,  larval,  or  ima-  \ 
ginal,  because  it  is  on  the  finished  structure  that  selection  works.  He  also  provides  a list  of  cri- 
teria  that  one  can  use  to  establish  homology  between  any  two  structures  (eg.  position  of  the 
structure  relative  to  another,  special  features  of  the  structure  (often  the  only  criterion  used  by 
palaentologists),  developmental  sequence  of  complex  structures,  development  of  muscles  and  i 
exoskeleton  and  innervation)  and  discusses  the  various  kinds  of  homology  presently  recogni- 
zed. 

Homology  of  a complex  organ  must  be  determined  from  study  both  at  the  level  of  the 
whole  and  at  the  level  of  its  components.  The  penis  and  ovipositor,  for  example,  have  been 
largely  maintained  as  homologous  organs  throughout  insect  evolution  (complete  homology) 
but  their  components,  in  different  evolutionary  lines,  have  undergone  frequent  modification 
due  to  reduction,  loss,  interiorization,  fusion  of  preexisting  components  and  addition  of  new  j 
components  (incomplete  homology).  Serial  Homology , the  structural  correspondence  among 
repetitive  or  serial  structures  within  a single  individual,  is  a concept  that  features  prominently 
in  controversies  concerning  the  sternal  or  appendicular  origin  of  insect  genitalia  and  larval  ab- 
dominal legs;  these  are  discussed  by  Matsuda  in  part  II. 

When  considering  homology,  one  must  be  aware  of  the  havoc  that  convergent  evolution  can 
wreak  on  one’s  conclusions.  Convergence  is  the  development  of  similar  structures  separately 
in  two  or  more  lineages  without  a common  ancestor  but  involving  adaptation  to  similar  ecolo- 
gical status.  The  analogous  structures  which  result  thus  have  functional  similarity  not  related 
to  common  ancestry. 

Part  I is  an  original  and  valuable  contribution  because  it  expands  upon  numerous  topics  ig- 
nored by  most  recent  students  of  insect  structure.  Unfortunately,  it  is  sorely  marred  by  foggy 
exposition.  Matsuda’s  hope  (expressed  in  his  acknowledgements)  that  “I  have  a right  amount 
of  “the”  in  the  manuscript.”  is  - alas  - not  realized.  Rather,  he  usually  has  “the’s”  where  they 
shouldn’t  be  and  leaves  them  out  where  they  should  be.  Here  is  Matsuda’s  definition  of  the 
biogenetic  law:  “The  essence  of  the  biogenetic  law  or  Haeckel’s  law,  is  that  ontogeny  consists 
of  the  stage  of  development  in  which  the  adult  structures  of  the  ancestor  are  recapitulated  by 
the  function  of  heredity  (palingenesis)  and  the  stage  in  which  the  reconstruction  of  the  adult 
structures  of  the  ancestor  does  not  take  place  (caenogenesis);  the  latter  falsifies  the  aspect  of 
palingenesis.”  This  statement  has  a higher  “fog  index”  than  “ontogeny  recapitulates  phylogeny.’ 
There  are  numerous  additional  examples  - all  pointing  to  a lack  of  editorial  attention  to  the 
manuscript  by  those  having  English  as  their  native  tongue.  This  is  not  a criticism  of  Matsuda 
but  of  the  editorial  board  of  Pergamon  Press. 

In  part  II,  Matsuda  summarizes  the  conclusions  of  his  detailed,  order-by-order-analysis  of 
the  insect  abdomen  (part  III).  He  has  chapters  on  segmentation,  abdominal  appendages,  male 
and  female  external  genitalia,  efferent  ducts  and  abdominal  ganglia.  He  believes  the  ancestral 
number  of  segments  in  the  insect  abdomen  to  be  12  (including  the  telson)  but  shows  how  this 
number  is  reduced  in  members  of  most  taxa  through  loss  or  fusion  of  segments  during  subse- 
quent development.  This  reduction  makes  recognition  of  segment  number  in  larval  or  adult 
abdomens  difficult  because  of  the  possibility  of  originally  non-adjacent  segments  becoming 
juxtaposed. 

The  criteria  by  which  he  defines  a segment  are  the  presence  of  paired  1)  segmental  ganglia, 

2)  coelomic  sacs  and  3)  appendages  in  the  embryo,  of  4)  intersegmental  sutures,  and  of 
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a segmental  pattern  of  5)  chaetotaxy,  6)  innervation,  7)  musculature,  and  8)  spiracles.  Based 
on  presence  of  these,  the  telson  is  not  a segment  in  spite  of  Matsuda’s  statement  to  the  contrary 
(p.  52)  because  only  4 and  5,  in  a few  insects  hold  true  for  it. 

According  to  Matsuda,  paired  segmental  appendages  develop  on  abdominal  segments  1-11  in 
embryos  of  most  species  in  most,  less-derived,  evolutionary  lines.  In  numerous  groups  one  or 
more  pairs  of  these  develop  directly  into  larval  prolegs  and/or  into  other  larval  appendages.  Mat- 
suda uses  this  developmental  continuity  to  oppose  Hinton’s  (1955.  Transactions  of  the  Royal 
Entomological  Society  of  London  106:  455-545)  widely-accepted  theory  of  multiple,  indepen- 
dent, secondary  origin  for  these  structures.  However,  Matsuda  does  not  do  this  as  convincingly 
as  he  could.  If  one  plots  the  presence  of  embryonic  appendages  and  larval  prolegs  on  a dendo- 
gram  showing  the  presently-accepted  cladistic  relationships  of  insect  orders,  one  finds  prolegs 
to  be  absent  from  members  of  many  orders  (eg.  Orthoptera)  whose  embryos  have  appendages 
and  present  in  members  of  other  orders  (eg.  many  Diptera)  whose  embryos  do  not.  Even  with- 
in lower  monophyletic  taxa,  abdominal  appendages  are  present  in  larvae  of  some  groups,  and 
are  absent  from  larvae  of  other  groups. 

Because  of  this  variation,  prolegs  can  be  considered  homologous  throughout  the  Insecta 
only  if  they  can  be  traced  directly  to  embryonic  abdominal  cells  in  appendage  - less  embryos 
having  a latent  potential  to  develop  embryonic  appendages  in  Scudder’s  sense  (1964.  Canadian 
Entomologist  96:  405-417).  Matsuda  implicitly  accepts  this  idea  to  interpret  data  on  prolegs. 
However,  he  does  not  accept  Scudder’s  reasoning  when  considering  the  presence  or  absence  of 
direct  developmental  continuity  between  embryonic  abdominal  appendages  and  imaginal  male 
and  female  genitalia  (pp.  90-91  - see  below). 

Experimental  evidence  is  available  to  support  the  existence  of  latent  homology.  The  “not- 
ched sternite”  mutant  of  Blattella  germanica  which  has  many  of  the  abdominal  characteristics 
typical  of  Thysanura  (pregenital  styli,  division  of  abdominal  sterna  into  median  and  lateral  ster- 
nites  and  paired  abdominal  membranous  outgrowths  comparable  to  the  eversible  sacs)  reveals, 
in  this  species,  the  presence  of  relict  genetic  mechanisms  which  may  have  influenced  or  contro- 
lled development  of  abdominal  segments  in  some  Thysanura  - like  ancestral  form  (Ross,  1966. 
Annals  of  the  Entomological  Society  of  America  59:  473-484;  1 160-1 162).  I see  no  reason  why 
similar  genetic  mechanisms  could  not  exist  in  most  insects. 

Matsuda  also  uses  this  evidence  to  support  Berlese’s  theory  in  which  larvae  are  claimed  to 
be  free-living  embryos  that  hatch  at  earlier  (protopod)  or  later  (polypod,  oligopod)  stages  of 
development. 

The  appendages  of  abdominal  segment  1 develop  into  the  purely  embryonic  pleuropodia 
in  investigated  representatives  of  orders  other  than  Collembola,  Ephemeroptera,  Dermaptera, 
Psocoptera,  Neuroptera,  Hymenoptera,  Mecoptera,  Siphonaptera,  Diptera  and  Strepsiptera. 

Their  role  in  embryogenesis  is  mostly  unknown  but  appears  to  vary  greatly  in  different  insects 
(their  contributions  to  embryonic  nutrition,  hatching  and  electrolyte  transport  have  been  demon- 
strated experimentally  in  embryos  of  different  insects). 

In  females  of  Acrididae  and  Tettigoniidae  (Orthoptera)  the  ovipositor  valves  of  segments  8 
and  9 develop  directly  from  the  embryonic  appendages  of  these  segments  and  in  males  the  ex- 
ternal genitalia  from  those  of  segment  10.  These  structures  have  a proven  appendicular 
origin  only  in  members  of  these  families.  In  most  investigated  representatives  of  other  orders, 
the  external  genitalia  of  both  sexes  appear  to  arise  independent  of  the  embryonic  appendages 
from  sternal  epidermis  of  the  genital  segments.  This  occurs  either  after  the  embryonic  appen- 
dages have  withdrawn  into  the  abdominal  epidermis  (in  members  of  those  taxa  having  such  ap- 
pendages) or  de  novo  (in  members  of  those  taxa  lacking  them).  Matsuda  thus  refuses  to  accept 
a leg  origin  for  insect  genitalia  and  criticizes  workers  such  as  G.G.E.  Scudder  and  E.L.  Smith 
for  using  leg  terms  for  genitalic  structures. 
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As  mentioned  above,  Matsuda  uses  the  evidence  of  direct  developmental  continuity  be- 
tween embryonic  abdominal  appendages  and  larval  prolegs  to  support  homologizing  the  pro- 
legs of  all  immature  insects  having  them.  If  he  accepted  Scudder’s  (1964)  thesis  of  latent  ho- 
mology between  embryonic  appendages  or  equivalent  cells  and  insect  genitalia,  he  could  do 
the  same  for  insect  genitalia.  He  does,  in  fact,  homologize  the  valvular  ovipositor  in  female  in- 
sects and  the  penis  in  males  throughout  the  Insecta  - but  not  on  this  basis.  Instead,  he  consi- 
ders the  apparent  appendicular  origin  of  genitalia  in  acridids  and  tettigoniids  to  have  arisen 
secondarily  through  acceleration  and  substitution  in  the  cells  determined  to  form  these  struc- 
tures. Additional  evidence  of  a sternal  origin  for  genitalia  exists  in  Thysanura  where  the  ovi- 
positor of  females  arises  between  the  coxopodites  of  the  eighth  and  ninth  segments,  only  the 
latter  developing  from  embryonic  abdominal  appendages  of  these  segments. 

Until  further  evidence  is  accumulated,  I am  inclined  to  agree  with  Matsuda  on  both  counts 
even  though  the  evidence  for  his  concept  of  “homology  through  substitution”  is  not  strong. 

In  most  insects,  Matsuda  considers  the  penis  (phallus  of  Snodgrass)  and  its  accessory  struc- 
tures to  arise  postembryonically  from  a pair  of  primary  phallic  lobes  in  the  sternal  epidermis 
at  the  posterior  margin  of  segment  9.  In  those  insects  (some  species  of  Phthiraptera,  Homop- 
tera,  Coleoptera  and  Diptera)  in  which  they  appear  to  arise  on  other  segments  (7,  8,  or  10), 
one  or  more  adjacent  segments  have  probably  been  lost  through  segmental  reduction  or  fus- 
ion. The  later  differentiation  of  these  lobes  into  the  diversity  of  structures  so  loved  by  insect 
systematists  provides  good  examples  of  Matsuda’s  law  of  deviation  (the  developmental  process 
whereby  similar  rudiments  in  different  animals  become  increasingly  dissimilar  in  later  devel- 
opment) and  of  complete  (the  primary  phallic  lobes  themselves)  and  incomplete  (the  diverse 
external  genitalia  they  become)  homology.  Because  deviation  occurs,  E.L.  Smith’s  (1969. 
Annals  of  the  Entomological  Society  of  America  62:  1051-1079)  piece-by-piece  homologi- 
zing of  each  component  of  male  and  female  external  genitalia  is  unacceptable  as  is  Snodgrass’ 
(1957.  Smithsonian  Miscellaneous  Collections  136(6):  1-60)  of  parts  of  the  male  genitalia. 

The  ovipositors  of  most  females  are  considered  by  Matsuda  to  be  gonapophyseal  in  origin 
(paired  apophyses  of  the  8th  and  9th  abdominal  sterna)  but  are  formed  secondarily  by  modi- 
fication of  posterior  abdominal  segments  after  the  gonapophyseal  ovipositor  has  been  lost. 
Matsuda  hence  concludes  that  the  valvular  ovipositor  is  archaic  and  arose  early  in  insect  evo- 
lution. It  has  since  become  modified  or  lost  independently  in  members  of  each  evolutionary 
line.  Therefore,  although  the  ovipositor  is  completely  homologous  in  most  insects,  its  parts 
are  incompletely  homologous. 

In  chapter  1 1 , Matsuda  critically  analyzes  the  1 1 theories  that  have  been  developed  to  ex- 
plain the  evolutionary  origin  of  insect  external  genitalia.  These  are  grouped  into  three  categor- 
ies: 1)  those  based  only  on  developmental  information,  2)  those  based  on  comparison  of  adult 
structures,  and  3)  those  based  on  consideration  of  both  kinds  of  information.  Insect  genital 
appendages  have  not  only  been  homologized  with  abdominal  legs  but  with  diplopod  gonopods, 
crustacean  biramous  limbs  and  with  the  eversible  sacs  of  thysanuran  pregenital  segments.  Mat- 
suda believes  both  male  and  female  genitalia  to  be  sternal. 

The  efferent  ducts  and  associated  structures  of  the  reproductive  systems  of  insects  of  both 
sexes  in  most  species  consist  of  primary  and  secondary  parts.  The  primary  exit  system  is  pair- 
ed and  usually  originates  from  posterior  extensions  of  genital  ridges  of  the  mesodermal  coelo- 
mic  sacs  during  embryogenesis.  The  secondary  exit  system  is  not  paired  and  usually  takes  form 
after  hatching  by  invagination  of  sternal  ectoderm  of  the  genital  segments  (7,  8 and  9). 

The  primary  exit  system  of  males  begins  as  a pair  of  rudimentary  vasa  deferentia  each  ter- 
minating anteriorly  in  a testicular  rudiment  and  posteriorly,  in  segment  9,  as  a swollen  genital 
ampulla.  With  subsequent  differentiation,  these  primordia  give  rise  to  the  vasa  deferentia,  sem- 
inal vesicles,  and  accessory  glands  (mesadenes)  and  to  a greater  or  lesser  part  of  the  ejaculatory 
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bulb.  The  primary  exit  system  of  females  is  similar  but  each  primordial  lateral  oviduct  termin- 
ates in  segment  7 and,  at  most,  differentiates  into  the  imaginal  lateral  oviduct.  Female  embryos 
of  some  species  of  Phasmida  and  Orthoptera  and  male  embryos  and  larvae  of  Diptera-Nemato- 
cera  have  rudiments  of  the  primary  exit  system  of  both  sexes,  one  or  the  other  degenerating 
with  subsequent  development  (a  phenomena  similar  to  the  sexually  indifferent  period  exper- 
ienced by  vertebrate  embryos). 

The  secondary  exit  system  of  most  male  insects  ultimately  comprises  the  ejaculatory  duct, 
ejaculatory  bulb  and  additional  accessory  glands  (ectadenes).  These  usually  first  appear  as  a 
single,  forward  invagination  of  ectoderm  from  between  the  bases  of  the  primary  phallic  lobes 
shortly  before  or  after  hatching.  In  most  females,  the  secondary  exit  system  consists  of  a com- 
mon oviduct,  spermatheca,  vagina  and  accessory  glands.  Most  begin  to  develop  post  embryon- 
ically,  the  common  oviduct  as  an  invagination  behind  the  7th  sternum  (often  continued  to  the 
back  of  the  8th  as  a longitudinal  groove  whose  lips  subsequently  fuse),  the  spermatheca  from 
sternum  8 and  the  accessory  glands  from  sternum  9.  The  openings  of  the  spermathecal  duct 
and  accessory  glands  are  then  carried  in  by  invagination  of  what  remains  of  the  8th  and  9th 
sterna  to  form  the  vagina. 

The  above  developmental  sequence  characterizes  most  insects  (in  females  of  investigated 
species  of  Ephemeroptera  only  the  primary  system  develops  to  any  extent,  each  lateral  ovi- 
duct having  its  own  opening  at  the  back  of  the  seventh  sternum.  In  males  of  most  investigated 
species  of  Ephemeroptera  and  Dermaptera,  two  ejaculatory  ducts  arise,  each  invaginating  for- 
ward from  the  apex  of  a primary  phallic  lobe).  In  endopterygote  lines,  a greater  or  lesser  num- 
ber of  steps  have  been  omitted  due  to  heterochrony  and  substitution.  There  has  been  a gener- 
al tendency  for  the  secondary  efferent  system  to  substitute  for  the  primary  one  and  for  the 
imaginal  discs  of  adjacent  segments  in  the  female  abdomen  to  amalgamate.  This  trend  culmin- 
ates in  members  of  the  Diptera  - Cyclorrhapha  in  which  the  genital  disc(s)  in  a larva  differen- 
tiate not  only  into  the  complete  male  or  female  reproductive  system  and  external  genitalia 
(except  gonads)  but  also  into  part  of  the  hindgut  and  into  the  terminal  abdominal  segments  of 
adults. 

Part  III  is  an  almost  overwhelming  detailed  analysis  of  abdominal  structure  and  development 
in  representatives  of  30  orders.  The  chapter  on  Diptera  is  the  longest  (28  pp)  because  of  the 
vast  amount  known  about  abdomens  of  members  of  this  order.  In  it  are  treated  1)  embryonic 
and  2)  larval  abdominal  segmentation;  3)  female  and  4)  male  imaginal  segmentation;  5)  theor- 
ies of  abdominal  segmentation;  6)  abdominal  appendages;  7)  postembryogenesis  of  male  ex- 
ternal genitalia;  8)  torsion  of  the  post-abdomen;  9)  the  male  and  10)  female  terminalia;  1 1) 
germ  cells;  12)  postembryogenesis  of  the  male  efferent  system;  13)  male  internal  reproductive 
system;  14)  postembryogenesis  of  the  female  efferent  system,  and  15)  female  internal  repro- 
ductive system.  One  or  more  of  these  discussions  is  omitted  from  the  treatments  of  other  or- 
ders because  of  lack  of  information.  For  example,  the  chapter  on  Zoraptera  is  only  1 1/2  pages 
long  and  considers  only  3,  4,  9,  10  and  13  above.  Matsuda’s  book  is  thus  not  only  an  impor- 
tant source  of  information  on  abdominal  characteristics  for  members  of  each  order,  but  also 
a good  place  to  find  research  problems. 

Development  of  the  ovary  and  testis  and  oogenesis  and  spermatogenesis  are  not  covered  be- 
cause of  the  reviews  of  these  subjects  already  available.  Matsuda  does,  however,  provide  detail- 
ed access  to  these  literature  sources. 

My  principal  criticism  of  this  book  concerns  Matsuda’s  decision  not  to  consider  musculature 
(already  alluded  to),  phylogeny,  or  Hennig’s  (1966.  “Phylogenetic  Systematics”)  principles  of 
cladistic  analysis.  I am  convinced  that  the  best  way  to  relate  everything  in  a complicated  work 
of  this  kind  is  through  the  use  of  phylogenetic  diagrams  and  through  knowledge  and  use  of 
sister  group  relationships  between  higher  taxa.  Except  for  included  taxa  of  the  Orthopteromorpha 
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Fig.  1.  Distribution  of  ovariole  type  in  the  Insecta. 
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(knowledge  of  whose  relationships  is  still  inadequate)  accepted  sister  group  relations  of  the 
insect  orders  are  becoming  stabilized  (see  Hennig,  W.  1969.  “Die  Stammesgeschichte  der  In- 
sekten”  and  Kristensen,  N.P.  1975.  Zeitschrift  fur  zoologische  Systematik  und  Evolutions- 
forschung  13:  1-44).  If  details  of  particular  abdominal  structures  or  developmental  sequences 
are  plotted  on  a phylogenetic  dendrogram  of  the  insect  orders,  one  sees  quickly  whether  they 
arose  independently  several  times  or  only  once  in  the  common  ancestor  of  monophyletic  ass- 
emblages of  orders.  For  example,  if  one  does  this  for  ovariole  type  (Fig.  1)  one  sees  at  a glance 
that  the  panoistic  type  is  plesiomorphic  but  has  been  lost  and  secondarily  regained  either  once 
(Siphonaptera)  or  twice  (Thysanoptera  and  Siphonaptera),  that  the  polytrophic  type  has  in- 
dependently arisen  four  times  (in  Collembola,  Diplura,  Dermaptera,  and  in  the  common  an- 
cestor of  all  remaining  orders),  and  that  the  acrotrophic  type  has  arisen  independently  twice 
(Hemiptera  and  Coleoptera)  from  ancestors  having  the  polytrophic  type.  If  such  a plot  is  then 
superimposed  on  an  identical  diagram  in  which  species  diversity  per  order  is  indicated,  one  sees 
that  the  evolution  of  trophocytes  (nurse  cells)  has  probably  contributed  directly  to  the  evolu- 
tionary success  of  those  orders  whose  members’  ovarioles  are  characterized  by  their  presence. 
The  selective  advantage  of  meroistic  (nurse  cell-containing)  ovarioles  is  that  their  oocytes  grow 
faster  and  are  produced  in  greater  numbers  than  those  of  panoistic  ovarioles  because  of  the 
large  amount  of  template  DNA  (up  to  1024C)  available  for  oogenesis  in  the  polyploid  nuclei 
of  their  nurse  cells  (only  4C  amounts  of  DNA  are  available  for  RNA  synthesis  in  the  germinal 
vesicles  of  panoistic  oocytes  - see  Mahowald,  A.P.  1972  in  Vol.  Developmental  Systems:  In- 
sects). 

Use  of  Hennig’s  methods  would  add  rigor  to  Matsuda’s  analysis  and  would  make  more  ob- 
vious structural  and  developmental  dines.  This  would  result  in  Matsuda’s  book  being  of  use 
to  a larger  number  of  workers  than  it  is  now.  It  would  also  enable  readers  to  make  conpari- 
sons  more  easily  and  to  use  the  book  in  making  predictions  about  structure  of  the  abdominal 
appendages  in  unstudied  taxa. 

The  volume  is  well-produced  but  there  are  many  typographical  errors  and  some  of  the  print 
of  my  copy  ended  up  on  my  fingers  and  on  the  pages  of  the  first  draft  of  this  review.  Some  fig- 
ures, though  fully-labeled,  are  difficult  to  interpret  because  they  were  sloppily  done  or  repro- 
duced with  too  much  reduction.  They  compare  unfavourably  with  those  of  Anderson’s  recent 
treatise  (1973.  “Embryology  and  Phylogeny  in  Annelids  and  Arthropods”)  in  the  same  series. 

In  spite  of  these  criticisms,  I consider  Matsuda’s  book  to  be  a major  contribution  because 
of  its  comprehensive  bibliography  and  because  of  the  vast  amount  of  information  it  contains. 
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Populations  of  Thalassotrechus  barbarae  (Horn),  a nocturnal,  flightless,  intertidal  carabid 
beetle  species,  are  distributed  linearly  from  Point  St.  George  ( Crescent  City),  California  to  Bah- 
ia Magdalena,  Baja  California,  Mexico.  Mean  elytral  lengths  vary  clinally  from  2.68  mm  in  the 
extreme  southern  part  of  the  range  to  3.54  mm  in  the  northern  part.  Elytral  color  also  varies 
clinally  with  northern  populations  being  darker.  These  data  are  not  consistent  with  recogni- 
tion of  subspecies.  Consequently,  T.  b.  barbarae  (Horn,  1892;  type  locality  - Santa  Barbara, 
California),  and  T.  b.  nigripennis  (Van  Dyke,  1918;  type  locality  - Moss  Beach,  San  Mateo 
County,  California)  are  consubspecific,  and  their  names  are  synonyms.  North-South  temper- 
ature and  rainfall  gradients  may  be  implicated  in  selection  of  local  variants  along  the  linear 
dine  of  elytral  length  and  color. 

Les  populations  de  Thalassotrechus  barbarae  (Horn),  une  especes  de  carabique  nocturne,  et  apte're  se  trouvent  dans  la  zone 
des  maries  et  se  rencontrent  de  la  pointe  St.  George  (Crescent  City),  Californie  jusqu’a  Bahia  Magdalena,  Basse  Calif ornie,  Mex- 
ique.  La  longeur  moyenne  des  ilytres  varie  graduellement  a partir  de  2.68  mm  dans  V extreme  sud  de  leur  distribution  jusqu’a 
3.54  mm  dans  le  nord.  La  couleur  des  ilytres  varie  de  la  mime  facon  avec  les  populations  les  plus  foncies  dans  le  nord.  Ces 
donnies  ne  sont  pas  compatibles  avec  notre  concept  de  la  sous-espece.  Done  T.b.  barbarae  (Horn,  1892;  localite  type  - Santa 
Barbara,  Californie)  et  T.  b.  nigripennis  (Van  Dyke,  1918;  localiti  type  - Moss  Beach,  San  Mateo  County,  Californie)  ne  repri- 
sentent  qu’une  seule  sous-espece,  et  leurs  noms  deviennent  synonymes.  Le  changement  graduel  de  la  tempirature  et  de  la  pri- 
cipitation  entre  le  nord  et  le  sud  pourrait  expliquer  la  silection  de  variations  locales  en  fuonction  de  changement  liniaire  de 
la  couleur  et  de  la  longeur  des  elytres. 


On  most  coastlines  of  the  world  certain  insects  are  conspicuous  on  rocky  shores  and  sandy 
beaches,  particularly  in  those  areas  characterized  by  extensive  beds  of  offshore  kelp  and  by 
diverse  intertidal  algal  communities.  During  daytime  low  tide  in  such  places,  flies  are  very  evi- 
dent among  cast-up  algal  masses  (wrack)  and  occasionally  swarms  of  beetles  (staphylinids  and 
hydrophilids)  are  encountered  (Leech,  1971);  during  periods  of  low  tide  at  night  predatory 
and  scavenging  beetles  are  active  on  sand  or  rock  surfaces  (Evans,  1977).  However,  the  major- 
ity of  intertidal  insects,  particularly  their  larval  stages,  are  not  easily  observed  since  they  inha- 
bit subsurface  or  rock  crevice  habitats  or  algal  vegetation. 

In  general,  similar  kinds  of  intertidal  insects  occur  in  similar  habitats  all  over  the  world.  Kelp 
flies  of  the  families  Anthomyidae  and  Coelopidae,  for  instance,  are  found  wherever  wrack  ac- 
cumulates and  an  extensive  beetle  fauna  is  also  associated  with  this  food  base  either  as  preda- 
tors or  scavengers.  Some  beetles  eat  other  insects  or  small  crustaceans  stranded  by  receding 
tides,  and  members  of  Thalassotrechus  barbarae  (Horn)  are  such  predators.  Adults  and  larvae 
of  this  species  live  in  cracks  in  rocks  in  the  intertidal  zone;  adults  are  brachypterous,  and  there- 
fore flightless.  Larvae  are  restricted  to  crack  habitats  but  adults  emerge  at  night  and  walk  over 
the  rock  surfaces;  feeding  and  mating  takes  place  at  this  time. 
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Ecological  equivalents  of  this  species  are  undoubtedly  found  in  other  parts  of  the  world  and 
probably  include  carabid  beetles  of  the  tribe  Trechini  such  as  Kenodactylus  audouini  (Guerin)  I 
occurring  in  the  subantarctic  islands  of  New  Zealand  (the  Antipodes  Islands,  Auckland  Islands,  j 
Campbell  Island,  Snares  Island,  Stewart  Island),  the  Falkland  Islands  and  Patagonia  (Darlington,  ! 
1964;  Johns,  1974),  the  European  Aepus  marinus  (Strom)  and  Aepopsis  robinii  (Laboulbene) 
(Glynne-Williams  and  Hobart,  1952)  and  Thalassobius  testaceus  Sober  from  Chile  (Jeannel, 

1926). 

S 

GEOGRAPHICAL  DISTRIBUTION  OF  THALASSOTRECHUS BARBARAE  (HORN) 

The  geographic  range  of  Thalassotrechus  barbarae  extends  from  Point  St.  George,  (near  Cre- 
scent City)  Del  Norte  County,  California  to  Punta  Belcher,  Bahia  Magdalena,  Baja  California 
(Fig.  1),  a straight-line  distance  of  approximately  2400  km  that  spans  17°  10'  of  latitude  and 
12°  03'  of  longitude.  Populations  of  this  species  occur  on  rocky  shores  or  on  rocky  outcrops 
of  sandy  beaches  along  this  range  and  conceivably  south  of  Bahia  Magdalena  as  far  as  Cabo 
San  Lucas,  some  185  km  away  at  the  tip  of  Baja  California.  A part  of  this  range  is  in  the  mar- 
ine biogeographic  zone  (based  on  sea  water  surface  temperature)  called  Cold-Temperate  which  , 
extends  from  Point  Conception,  California  to  Alaska  (Abbott,  1966)  while  the  remaining  part 
coincides  with  the  Warm-Temperate  zone  between  Point  Conception  and  Bahia  Magdalena.  So  j 
the  latter  locality  is  most  likely  to  be  very  close  to  the  southern  limit  of  the  range  but  as  far  as 
I know  no  collections  have  been  made  between  Bahia  Magdalena  and  the  southern  tip  of  the 
peninsula.  The  northern  limit  of  the  range  is  more  exactly  defined  because  north  of  Crescent 
City,  California,  where  collecting  sites  are  more  accessible  than  in  Mexico,  I (and  presumably 
other  collectors)  have  failed  to  find  any  specimens. 

TAXONOMIC  CONSIDERATIONS  AND  GEOGRAPHICAL  VARIATION 

Taxonomic  history  of  Thalassotrechus  barbarae 

T.  barbarae , though  trechine  in  general  form  and  habits,  has  been  placed  in  the  Poginini  on 
the  basis  of  general  structure  and  particularly  on  characters  of  the  mouthparts  (Van  Dyke,  1918)  1 
and  genitalia  (Darlington,  1938).  Pogonines  are  halobiontic  (Ball,  1968),  that  is,  they  inhabit 
alkali  soils  with  high  concentrations  of  sodium  chloride,  but  T.  barbarae  is  the  only  member  of 
this  predominantly  Palaearctic  group  that  is  found  in  the  rocky  intertidal  zone,  whereas  mem- 
bers of  the  Trechini  are  commonly  found  in  this  habitat.  Adults  and  larvae  of  Trechus  ovipen- 
nis  Motschulsky,  for  instance,  occur  in  crevices  and  under  stones  of  the  high  intertidal  zone  on 
rocky  shores  from  central  California  to  southern  Alaska  (Evans,  1977;  Lindroth,  1961)  and  the 
trechine  species  mentioned  above  have  similar  habits.  Thus,  T.  barbarae  is  probably  a relict  gen- 
us derived  from  a stock  that  gave  rise  to  the  present  day  halobiontic  pogonines  (Ball,  pers.  comm.) 
but  because  it  has  become  adapted  to  living  in  the  rocky  marine  littoral  it  has  convergently  be- 
come similar  in  color  and  form  to  marine  trechine  beetles  (Darlington,  1938). 

Horn  (1892)  described  Trechus  barbarae  from  specimens  collected  at  Santa  Barbara,  Califor- 
na,  the  type  locality.  1 Van  Dyke  (1918)  transferred  this  species  to  the  Pogonini,  based  on  it 
the  new  genus  Thalassotrechus,  the  name  indicating  resemblance  of  its  members  to  members 
of  Trechus.  He  also  described  a second  species,  T.  nigripennis,  from  northern  California  (type 
locality  - Moss  Beach,  San  Mateo  County;  see  Fig.  1),  adults  of  which  were  larger  and  darker, 
and  with  proportionately  broader  prothoraces  (Van  Dyke  probably  judged  this  last  feature,  as 
taxonomists  generally  did  at  that  time,  rather  than  taking  measurements).  Apparently,  however, 


1.  During  1969,  specimens  could  not  be  found  anywhere  near  Santa  Barbara  presumably  because  of  the  massive  oil  spill 
that  occurred  early  in  the  year  (Evans,  1970). 
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he  later  came  to  regard  T.  barbarae  and  T.  nigripennis  as  subspecies,  a conclusion  amplified 
by  Darlington  (1938)  on  the  basis  of  comparison  of  adults  from  Santa  Barbara  with  adults 
from  the  San  Francisco  area.  The  elytra  of  adults  of  the  southern  population  examined  by 
Darlington  were  rufotestaceous  or  castaneous  in  contrast  to  the  black  and  dull-textured  ely- 
tra of  adults  of  the  northern  group.  Also,  the  anterior  prothoracic  angles  of  adults  of  barbar- 
ae were  less  flattened  than  those  of  the  northern  population.  Moore  (1956)  also  agreed  with 
this  arrangement  even  though  he  found  no  consistent  structural  difference  between  series  of 
both  populations. 

Geographic  variation  of  T.  barbarae 

Since  clinal  variation  is  expected  to  occur  in  Thalassotrechus  over  the  predominantly  NW- 
SE  trend  of  the  coastline  on  which  it  is  found  I examined  adult  specimens  loaned  by  the  Cali- 
fornia Academy  of  Sciences  as  well  as  collected  by  myself.  With  the  use  of  an  ocular  microme- 
ter, measurements  of  elytral  length  (base  to  apex  along  the  suture)  and  maximum  prothoracic 
width  were  made  of  individuals  obtained  from  localities  shown  in  Table  1 . These  localities  re- 
present collecting  sites  that  vary  in  size  from  individual  rocks  (at  Bahia  Magdalena)  to  indivi- 
dual beaches  (Pismo  Beach)  to  long  stretches  of  coastline  (Del  Norte,  Humboldt  and  Mendoc- 
ino Counties). 

The  data,  shown  in  Fig.  1,  clearly  indicate  that  the  mean  elytral  length  of  Thalassotrechus 
populations  increases  progressively  in  a north-westerly  direction  agreeing  with  Bergman’s  Rule 
(Mayr,  1942)  which  states  that  the  smallest  sized  individuals  of  a species  are  found  in  the  sou- 
thern part  of  the  range  and  the  largest  in  the  northern  part.  This  clinal  progression  consists  of 
consecutive,  overlapping  ranges  of  elytral  length,  and  of  standard  deviations  of  elytral  length 
(except  for  San  Diego  County  and  Bahia  Magdalena)  with  the  largest  step  occurring  between 
Bahia  Magdalena,  Mexico  and  San  Diego,  California,  a straight-line  distance  of  approximately 
1060  km.  Because  of  this  distance  I would  expect  that  further  sampling  between  these  two 
localities  would  give  populations  that  would  reduce  this  large  step  to  a series  of  overlapping 
smaller  ones.  A population,  then,  from  any  locality  would  not  differ  significantly  in  size  from 
an  adjacent  population.  Prothoracic  width/elytral  length  ratios  do  not  differ  significantly  be- 
tween adjacent  localities  or  between  the  most  northerly  and  the  most  southerly  localities  (Table 
1)  indicating  that  the  samples  were  drawn  from  a population  of  individuals  of  different  sizes 
but  not  of  different  form. 

As  shown  in  Fig.  1 , the  rate  of  change  of  mean  elytral  length  appears  to  be  greater  in  the 
middle  of  the  range  than  at  the  ends.  Theoretically,  this  may  be  expected  because  there  would 
be  a decreasing  tendency  for  selection  of  variants  that  reflect  submarginal  environmental  con- 
ditions that  presumably  exist  towards  the  ends  of  the  range.  Alternatively,  the  greater  rate  of 
change  may  be  due  to  an  equally  greater  rate  of  change  of  some  environmental  variable  such 
as  sea  water  temperature.  An  abrupt  change  such  as  this  probably  occurs  in  the  middle  of  the 
range  near  Point  Conception,  California  (see  Fig.  1)  a well-known  locus  of  marine  inshore  fau- 
nal discontinuity  (Abbott,  1966;  Garth,  1955). 

Adult  specimens  were  also  examined  for  variation  in  elytral  color.  Five  color  categories 
could  be  distinguished  and  individuals  were  assigned  to  a category  as  accurately  as  possible  by 
this  subjective  method.  The  proportions  of  the  populations  from  each  locality  (not  identical 
to  the  above  localities  because  all  the  specimens  were  not  available  at  the  time  of  this  analy- 
sis) in  each  of  these  color  categories  are  shown  in  Fig.  2 where  the  suspected  color  cline  is  sat- 
isfactorily demonstrated.  Elytral  color  progresses  from  pale  testaceous  in  the  extreme  south 
to  black  in  the  northern  part  of  the  range.  It  is  interesting  to  note,  however,  that  color  varies 
even  at  the  ends  of  the  range  so  that  the  elytra  of  individuals  from  Bahia  Magdalena  are  not 
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all  pale  testaceous  and  individuals  from  Point  St.  George  do  not  all  have  black  elytra.  Fin- 
ally, color  variation  is  apparently  greater  in  the  middle  part  where  the  elytral  color  of  indi- 
viduals may  vary  from  the  lightest  to  the  darkest. 

Because  variation  in  supposed  diagnostic  features  is  either  non-existent  (ratio  to  prothora- 
cic  width/elytral  length)  or  clinal  (elytral  length  and  color),  I conclude  that  recognition  of 
subspecies  would  be  wholly  arbitrary,  and  would  serve  no  useful  purpose.  Consequently,  T.  j 
b.  barbarae  and  T.  b.  nigripennis  are  consubspecific,  and  their  names  are  synonymous.  The  j 
species  is  thus  monobasic,  and  a binomial  name  is  sufficient. 

Discussion  of  Pattern  of  Variation  of  T.  barbarae 

Clines  result  from  gene  flow  between  populations  and  from  selection  of  individuals  that 
are  adjusted  to  the  local  environment  (Mayr,  1963).  Since  T.  barbarae  is  distributed  along  a 
northwest-southeast  trending  coastline,  that  is,  linearly  (or  unidimensionally,  Udvardy,  1969), 
environmental  factors  that  show  a north-south  gradient  are  more  likely  to  be  implicated  in  the 
selection  of  local  varients.  One  such  factor,  temperature,  is  an  obvious  example,  and  its  role  in 
influencing  the  body  size  or  body  proportions  of  poikilotherms  has  been  demonstrated  by  Ray 
(1960).  A north-south  gradient  for  the  California  coastline  is  well-documented  for  air  temper- 
ature (U.S.  Department  of  Commerce,  1968)  and  sea  water  temperature  (U.S.  Department  of 
Commerce,  1967)  both  of  which  must  influence  metabolism  of  T.  barbarae  but  other  factors 
such  as  salinity,  rainfall,  humidity,  wave  action,  and  availability  and  kind  of  food,  are  proba- 
bly also  involved.  Johns  (1974)  suggests  that  body  size  of  marine  carabids  of  the  species  Keno- 
dactylus  audouini  may  be  related  to  the  amount  of  exposure  to  sea  water  since  the  largest  spe- 
cimens of  this  species  are  in  supralittoral  habitats  where  sea  water  is  much  diluted  and  where 
prey  such  as  Collembola  and  Isopoda,  and  larvae  and  eggs  of  various  arthropods  are  more  avai- 
lable. A rainfall  gradient  exists  between  the  ends  of  the  range  of  T.  barbarae  with  Point  St.  Geo- 
rge (Crescent  City),  California  having  the  highest  average  annual  rainfall,  about  178  cm  (U.S. 
Department  of  Commerce,  1968)  and  Bahia  Magdalena,  Mexico  receiving  less  than  25  cm  a 
year  (Escoto,  1964).  The  increasing  dilution  of  sea  water  in  a northerly  direction  may  very 
well  be  implicated  in  the  dine  of  body  size  in  T.  barbarae  but  perhaps  the  rainfall  gradient, 
expressed  as  a humidity  gradient,  may  be  implicated  in  the  clinal  variation  in  elytral  color. 
Discussing  Gloger’s  Rule,  Dobzhansky  (1937),  concludes  that  pigmentation  in  insects  increa- 
ses in  humid  and  cool  and  decreases  in  dry  and  hot  climates  with  humidity  being  more  effect- 
ive  than  temperature.  If,  indeed,  this  is  correct,  the  correlation  between  elytral  color  and  hum-  1 
idity.in  T.  barbarae  could  be  explained  but  the  underlying  mechanism  for  this  phenomenon 
is  unknown.  In  all  likelihood,  several  factors  are  involved  in  geographic  variation  of  T.  barbar- 
ae making  it  difficult  to  determine  the  actual  cause  of  this  variation  even  though  the  distribu- 
tion of  this  insect  is  linear,  therefore,  seemingly  much  more  simple  to  analyze  than  two-or 
three-dimensional  distributions  (Udvardy,  1969).  In  the  latter  case,  for  example,  a plot  of  a 
single  character  gradient  such  as  color  on  a distribution  map  results  in,  at  best,  a series  of  non- 
parallel, crude  isophenes  (see  Petersen,  1947).  Or,  when  geographic  variation  in  body  length 
of  a nonlinearly  distributed  insect  is  plotted  on  a Hubbs-Hubbs  diagram,  as  Ball  and  Negre 
(1972)  did  for  a xerocolous  carabid,  Calathus  ruficollis  Dejean,  the  resulting  pattern  can  be 
very  complex  indeed.  But  this  pattern  merely  reflects  complex  gradients  of  environmental  var- 
iables. In  order  to  elucidate  relationships  between  biological  and  environmental  variation  pre- 
cise measurements  of  such  parameters  as  temperature  and  rainfall  or  humidity  are  needed  in 
addition  to  data  on  several  character  states  of  populations  of  linearly  distributed  species.  This 
study  suggests  that  such  an  approach  is  possible. 
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Table  1.  Prothoracic  width/elytral  length  ratios  of  populations  of  Thalassotrechus  barbarae 
collected  at  various  localities. 


Locality 

Code 

(see  Fig.  1) 

Mean  prothoracic  width  x 100/elytral 
length  ratio 

S.D. 

CALIFORNIA 

Del  Norte,  Humboldt 
and  Mendocino  Co’s. 

1 

36.04 

3.73 

Marin  Co. 

2 

36.15 

4.04 

San  Francisco  and 
Contra  Costa  Co’s. 

3 

35.12 

2.27 

Pacific  Grove 

4 

35.44 

1.42 

Pismo  Beach 

5 

34.4 

2.7 

Santa  Barbara  Co. 

6 

37.59 

3.3 

Los  Angeles  and 
Orange  Co. 

7 

36.95 

2.4 

San  Diego 

8 

37.8 

1.19 

MEXICO 

Punta  Belcher, 
Bahia  Magdalena 

9 

35.4 

2.11 
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Fig.  1.  Mean  (vertical  line),  standard  deviation  (black  bar)  and  range  (horizontal  line)  of  elytral  lengths  of  populations  of 
Thalassotrechus  barbarae  collected  from  localities  given  in  Table  1.  A-  Type  locality  for  T.  nigripennis.  •-  Type  locality  for 
T.  barbarae. 
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Fig.  2.  Proportions  of  populations  of  Thalassotrechus  barbarae  collected  from  various  localities  in  five  elytral  color  categor- 
ies. Black  portion  of  circle  represents  the  proportion  of  a population  in  that  particular  color  category.  Locations:  10.  Men- 
docino, Humboldt  and  Del  Norte  Counties,  Calif.;  11.  Marin,  Sonoma  and  Contra  Costa  Counties,  Calif.;  12.  Pacific  Grove, 
Calif.;  13.  Pismo  Beach,  Calif.;  14.  Santa  Barbara  and  Ventura  Counties,  Calif.;  15.  Punta  Belcher,  Bahia  Magdalena,  Baja 
California,  Mexico. 
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A synopsis  of  the  fleas  and  their  mammalian  hosts  in  southwestern  Colombia,  with  parti- 
cular reference  to  the  Departamento  del  Valle  is  presented  and  information  about  the  Siph- 
onaptera  of  Colombia  is  reviewed. 

Descriptions  and  illustrations  of  diagnostic  features  characterize  the  following  new  species 
o/Polygenis  Jordan:  P.  caucensis  (Type  locality : Alto  Anchicay a,  Depto.  del  Valle,  COLOM- 
BIA; type  host:  Oryzomys  caliginosusj,  P.  delpontei  (Type  locality:  Quebrada  Honda  near 
Pichinde,  Municipio  de  Cali,  Depto.  del  Valle,  COLOMBIA;  type  host:  Oryzomys  caliginosus/ 
P.  hopkinsi  (Type  locality:  Pena  del  Cerro,  Cerro  Munchique,  Depto.  del  Cauca,  COLOMBIA; 
type  host:  Oryzomys  albigularisA  P.  trapidoi  (Type  locality:  Valle  del  Rio  Pichinde,  Munici- 
pio de  Cali,  Depto.  del  Valle,  COLOMBIA;  type  host:  Oryzomys  caliginosusj.  In  addition,  des- 
criptions are  given  of  the  male  of  Ctenidiosomus  traubi  Johnson,  and  the  female  o/Sphincto- 
sylla  diomedes  Johnson.  The  former  species  was  previously  known  from  the  female,  and  the 
latter  species  was  originally  described  from  the  male.  The  following  taxa  are  reported  for  the 
Republic  of  Colombia  for  the  first  time:  Plocopsylla  phyllisae  Johnson,  Leptopsylla  segnis 
(Schonherr),  Dasypsyllus  gallinulae  peripinnatus  (Baker),  Tetrapsyllus  comis  Jordan,  Polygen- 
is  pradoi  (Wagner),  P.  thurmani  Johnson,  P.  klagesi  samuelis  (Jordan  and  Rothschild),  and 
Pulex  simulans  ( Baker). 

The  taxon  Rhynchopsyllus  megastigmata  Traub  and  Gammons,  1958,  is  considered  to  be 
conspecific  with  Rhynchopsyllus  pulex  Haller,  1895. 

Records  contained  herein  bring  the  total  number  of  known  Colombian  Siphonaptera  to  at 
least  44  species  and  subspecies.  Of  this  number,  more  than  two-thirds  are  reported  from  the 
southwestern  part  of  the  country. 

A key  to  the  fleas  of  southwestern  Colombia,  and  illustrations  of  diagnostic  features  of 
most  of  the  taxa  are  included. 

An  account  is  given  of  the  history  and  zoogeography  of  the  mammalian  fauna  of  south- 
western Colombia,  as  well  as  comments  on  host-parasite  relationships.  The  history  of  the  mam- 
malian fauna  of  South  America  was  probably  initiated  at  the  beginning  of  the  Tertiary.  This 
early  fauna  included  marsupials,  certain  edentates  and  primtive  ungulates  that  came  from 
North  America.  Subsequent  isolation  of  North  America  from  South  America  interrupted,  but 
not  completely  stopped,  an  interchange  of  animals  by  island-hopping.  The  faunal  interchange 
was  re-established  when  the  Isthmian  land  bridge  appeared  at  the  end  of  the  Tertiary.  It  is  also 
possible  that  during  the  Cretaceous  and  early  Tertiary,  South  America  received  faunal  elements 
from  Africa  and  from  Australia. 

The  majority  of  families  and  genera  of  South  American  mammals  originated  during  periods 
of  total  or  incomplete  isolation.  Presently,  in  the  Pacific  Coastal  Lowlands  of  Colombia  ubi- 
quituous  mammals  outnumber  endemic  forms.  This  fauna  has  strong  affinities  with  those  of 
the  Amazon  Region  and  the  coastal  lands  of  Panama  and  Ecuador.  The  remaining  taxa  of  the 
southwest  portion  of  Colombia  are  more  concentrated  in  the  Andes  and  include  some  forms 
that  probably  originated  in  the  lowlands. 

Evolution  and  radiation  of  the  fleas  of  this  territory  probably  was  correlated  to  evolution 
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of  their  hosts.  This  phenomenon  is  more  apparent  in  fleas  parasitizing  small  mammals,  such 
as  cricetine  rodents.  The  lowland  flea  fauna  of  the  Pacific  sector  is  particularly  poor,  both  in 
numbers  of  taxa  and  endemism,  while  that  of  the  Andean  mountains  displays  more  local  ele- 
ments in  addition  to  being  significantly  diversified.  The  Southwestern  Colombia  flea  fauna  ex- 
hibits little  specificity  and  various  species  may  parasitize  the  same  host.  On  the  other  hand, 
there  are  related  and  unrelated  host  species  that  harbor  the  same  flea  taxon.  It  is  evident  that 
the  flea  fauna  of  the  Colombian  Pacific  lowlands  is  related  to  those  of  Panama  and  the  Amazon 
and  Orinoco  basins.  The  strong  mammalian  relationship  existing  throughout  the  Andean  Cor- 
dillera in  Colombia  and  Ecuador  is  reflected  in  the  affinity  observed  in  the  flea  fauna. 

Geographic  aspects,  such  as  topography,  geology,  soil,  climate  and  vegetation  concerned 
with  the  pertinent  biota  are  discussed.  Southwestern  Colombia  is  characterized  by  a diversity 
of  ecological  situations  resulting  from  a complex  topography  and  the  concomitant  climatic 
regimes.  The  Pacific  Coastal  lands,  and  the  Andean  highlands,  in  addition  to  the  Cauca  Valley, 
represent  the  major  geographic  areas  of  this  territory. 


Se  presenta  un  sumario  de  la  fauna  de  sifondpteros  y sus  mamiferos  hospederos  en  la  regidn  suroccidental  de  Colombia, 
principalmente  en  el  Departamento  del  Valle;  al  mismo  tiempo,  se  revisa  la  informacidn  existente  sobre  las  pulgas  de  Colom- 
bia. 

Se  incluyen  descripciones  e ilustraciones  de  aspectos  diagndsticos  que  caraceterizan  las  siguientes  especies  nuevas  del  gdn- 
ero  Polygenis  Jordan:  P.  caucensis  (Localidad  tipo:  Alto  Anchicaya,  Depto.  del  Valle,  COLOMBIA;  hospedero  tipo:  Oryzo- 
mys  caliginosus^,  P.  delpontei  (Localidad  tipo:  Quebrada  Honda,  cerca  de  Pichindd,  Municipio  de  Cali,  Depto.  del  Valle, 
COLOMBIA;  hospedero  tipo:  Oryzomys  caliginosus^,  P.  hopkinsi  (Localidad  tipo:  Pena  del  Cerro,  Cerro  Munchique,  Depto. 
del  Cauca,  COLOMBIA;  hospedero  tipo:  Oryzomys  albigularisy,  P.  trapidoi  (Localidad  tipo:  Valle  del  Rio  Pichindd,  Munici- 
pio de  Cali,  Depto.  del  Valle,  COLOMBIA:  hospedero  tipo:  Oryzomys  caliginosus/  Adema's,  se  describen  en  este  trabajo  el 
macho  de  Ctenidiosomus  traubi  Johnson  y la  hembra  de  Sphinctopsylla  diomedes  Johnson.  De  la  primera  especie  unicamen- 
te  se  conicia  la  hembra,  mientras  que  la  segunda  especie  se  describid  originalmente  del  macho.  Los  siguientes  taxa  son  citados 
por  vez  primera  para  la  Repiiblica  de  Colombia:  Plocopsylla  phyllisae  Johnson,  Leptopsylla  segnis  (Schonherr),  Dasypsyllus 
gallinulae  perpinnatus  (Baker),  Tetrapsyllus  comis  Jordan,  Polygenis  pradoi  (Wagner),  P.  thurmani  Johnson,  P.  klagesi  samue- 
lis  (Jordan  and  Rothschild),  and  Pulex  simulans  (Baker). 

El  taxon  Rhynchopsyllus  megastigmata  Traub  & Gammons,  1958,  es  considerado  sindnimo  de  Rhynchopsyllus  pulex 
Haller,  1895. 

Los  registros  contenidos  en  este  trabajo  permiten  estimar  que  cerca  de  cuarenta  y cuatro  especies  y subespecies  de  pulgas 
son  conocidas  de  Colombia  y que  de  este  numero  mas  de  dos  tercios  esta'n  citadas  para  la  parte  suroccidental  del  pai's. 

Se  incluye  una  clave  para  separar  las  pulgas  del  soroeste  de  Colombia  y se  ilustran  aspectos  diagndsticos  de  la  mayoria  de 
los  taxa. 

Se  expone  un  bosquejo  de  la  historia  y zoogeografi'a  de  la  fauna  de  mamiferos  de  la  parte  suroccidental  de  Colombia, 
asi'  como  tambien  comentarios  sobre  las  relaciones  entre  pardsitos  y hospederos.  La  historia  de  la  fauna  de  mamiferos  de 
Sur  Amdrica  probablemente  se  inicid  al  comienzo  del  peri'odo  Terciario.  Esta  fauna  primitiva  consistid  de  marsupiales,  cier- 
tos  edentados  y ungulados  primitivos  que  vinieron  de  Norte  Amdrica.  El  posterior  aislamiento  entre  Norte  Amdrica  y Sur 
Amdrica  logrd  interrumpir  pero  no  detener  completamente  un  intercambio  de  animates  mediante  su  traslado  de  isla  a isla. 

El  intercambio  fauni'stico  fue  restablecido  cuando  aparecid  el  puente  Istmeno  al  final  del  Terciario.  Tambidn  es  posible  que 
durante  el  peri'odo  Cretacico  y el  comienzo  del  Terciario,  Sur  Amdrica  recibid  elementos  fauni'sticos  de  Africa  y de  Australia. 

La  mayoria  de  las  familias  y gdneros  de  mamiferos  suramericanos  se  originaron  durante  periodos  de  parcial  o total  aisla- 
miento. En  los  tiempos  actuates,  en  las  tierras  bajas  de  las  costas  colombianas  del  Pacifico  aquellos  mamiferos  de  amplia  dis- 
tribucidn  sobrepasan  las  formas  enddmicas.  Estas  faunas  tienen  una  fuerte  afinidad  con  aquellas  de  la  regidn  amazdnica  y 
de  las  tierras  costeras  de  Panamd  y Ecuador.  Las  restantes  formas  de  la  porcidn  suroeste  de  Colombia  estdn  mds  concentradas 
en  los  Andes  y contienen  algunos  elementos  que  probablemente  se  originaron  en  las  tierras  bajas. 

La  evolucidn  y radiacidn  de  las  pulgas  de  este  territorio  probablemente  estaban  correlacionadas  con  aquellas  de  sus  hos- 
pederos. Este  fendmeno  parece  ser  mds  aparente  en  las  pulgas  que  parasitan  mamiferos  pequenos,  tales  como  los  roedores 
cricetinos.  La  fauna  de  pulgas  del  sector  Pacifico  es  particularmente  pobre,  tanto  en  composicidn  como  en  endemismo;  mien- 
tras que  aquella  de  las  montanas  Andinas  muestra  mds  elementos  locales  ademds  de  estar  apreciablemente  diver sificada.  La 
fauna  de  pulgas  del  suroeste  de  Colombia  exhibe  poca  especificidad  y varias  especies  pueden  parasitar  el  mismo  hospedero. 
Por  otra  parte,  existen  especies  de  hospederos  relacionados  y no  relacionados  que  comparten  el  mismo  taxon  de  pulga.  Es 
evidente  que  la  fauna  de  pulgas  de  las  tierras  bajas  del  Pacifico  colombiano  estdn  relacionados  con  las  de  Panamd y las  cuencas 
de  los  rios  Amazona  y Orinoco.  La  fuerte  relacidn  de  los  mamiferos  exist entes  a traves  de  las  cordilleras  Andinas  en  Colombia 
y Ecuador,  se  refleja  en  la  afinidad  que  se  observa  en  la  fauna  de  pulgas. 

Se  discuten  tambidn  en  este  trabajo  aspectos  geograficos  tales  como  topografia,  geologia,  suelo,  clima  y vegetacion  que 
conciernen  al  pertinente  biota.  El  suroeste  de  Colombia  se  caracteriza  por  una  diversidad  de  situaciones  ecologicas  que 
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resultan  de  una  topografih  compleja  y los  regi'menes  climaticos  concomitantes.  Las  tierras  costeras  del  Pacifico  y las  elevadas 
tierras  Andinas,  adema's  del  Valle  del  Cauca,  representan  las  principales  areas  geogrdficas  de  este  territorio. 
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INTRODUCTION 

The  Departamento  del  Valle,  one  of  several  political  divisions  of  the  Republic  of  Colombia, 
comprises  an  area  of  about  20,430  km2,  located  in  the  southwest  sector  of  that  country.  It 
contains  contrasting  ecological  situations,  including  very  wet  rainforest  of  the  Pacific  lowlands, 
western  and  eastern  slopes  of  the  Cordillera  Occidental,  basin  of  the  Rio  Cauca  in  the  rainsha- 
dow  of  Cordillera  Occidental  at  1000  meters,  and  the  ascending  western  slope  of  the  high  Andean 
Cordillera  Central.  This  territory  is  bordered  on  the  north  by  the  departamentos  del  Choco  and 
Risaralda,  on  the  south  by  the  Departamento  del  Cauca,  on  the  east  by  the  departamentos  del 
Tolima  and  Quindio,  and  on  the  west  by  the  Pacific  Ocean. 

The  Departamento  del  Valle  contains  a great  variety  of  plant  and  animal  life,  representing 
more  than  half  of  the  total  number  of  species  of  mammals  known  to  occur  in  Colombia.  There 
is  little  information  about  the  fauna  and  the  importance  that  many  of  these  animals  have  as 
positive  or  negative  elements  in  the  health  of  humans  and  domesticated  animals.  This  need  for 
basic  research  in  biology  is  indicative  of  the  whole  of  Colombia  as  well  as  other  areas  of  South 
America. 

During  the  past  two  decades,  the  Universidad  del  Valle,  in  conjunction  with  the  Rockefeller 
Foundation  and  the  Tulane  University  International  Center  for  Medical  Research,  have  contri- 
buted significantly  to  knowledge  of  arthropods  and  mammals  associated  with  zoonoses  in  Col- 
ombia (Cali  Virus  Faboratory,  1965,  1968,  1970).  Through  the  study  of  ectoparasites  collect- 
ed by  these  research  units,  an  interest  developed  for  investigation  of  fleas  and  their  mammalian 
hosts  in  the  Departamento  del  Valle  and  other  regions  of  Colombia. 

The  importance  of  fleas  in  the  epidemiology  of  plague,  murine  typhus  and  other  diseases 
is  well  known,  thus  primary  consideration  of  these  medically  important  arthropods  is  warran- 
ted. In  some  instances,  knowledge  of  the  ectoparasitic  fauna  of  an  area  may  also  provide  un- 
derstanding of  relationships  among  animal  host  groups  (Clay,  1951 ; Hopkins,  1942;  Patterson, 
1957).  Although  plague,  which  remains  a major  concern,  has  not  yet  been  found  in  Colombia, 
it  is  present  in  the  adjacent  countries  of  Ecuador,  Venezuela,  Peru  and  Brazil.  There  is,  how- 
ever, a strong  possibility  that  the  disease  could  become  established  in  Colombia,  since  ideal 
climatic  factors  occur  in  many  areas  of  the  country.  In  addition,  both  wild  rodent  species  and 
those  commensal  with  man  are  present;  these  have  been  implicated  elsewhere  either  as  actual 
or  potential  reservoirs  of  plague.  Several  species  of  fleas  occurring  in  Colombia,  such  as  Xeno- 
psylla  cheopis,  the  classical  vector  of  plague,  as  well  as  Pulex  irritans  and  certain  species  of 
Polygenis,  have  been  implicated  in  transmission  of  plague  in  other  countries  (Chabaud,  1947; 
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Macchiavello,  1948,  1954,  1958;  Moll  and  O’Leary,  1945;  Panamerican  Health  Organization, 
1956;  Pollitzer,  1954). 

Presently,  the  Siphonaptera  fauna  of  Colombia  is  poorly  known.  In  a survey  prior  to  be- 
ginning this  study,  I found  that  Colombian  material  was  not  well  represented  in  collections 
of  several  institutions,  including  the  British  Museum  (Natural  History)  and  the  United  States 
National  Museum  of  Natural  History. 

The  literature  contains  few  reports  concerning  Siphonaptera  from  Colombia.  Dunn  (1929) 
and  Patiho-Camargo  (1940)  briefly  mention  some  common  species.  Fuller  (1942)  and  Macch- 
iavello (1948)  gave  several  Colombian  records  of  fleas.  Costa  Lima  and  Hathaway  (1946)  pre- 
sent information  on  several  Colombian  species.  Gast  Galvis  (1950)  in  his  list  of  fleas  from  Col- 
ombia considered  19  species  and  subspecies.  Johnson  (1954  and  1957)  has  most  significantly 
contributed  to  our  knowledge  of  the  fleas  of  Colombia.  In  1954,  she  described  a new  species 
of  Pleochaetis  from  that  country.  Her  outstanding  monograph  “Fleas  of  South  America”, 
published  in  1957,  contains  several  new  distributional  records  of  species  for  Colombia  and, 
in  addition,  the  description  of  six  new  species.  Mendez  (1968)  described  a new  genus  and  spe- 
cies of  Colombian  flea,  and  more  recently,  Mendez  and  Hanssen  (1975)  reported  a new  Col- 
ombian taxon  discovered  in  the  Departamento  del  Meta.  Tamsitt  and  I.  Fox  (1970)  recorded 
Rhynchopsyllus  pulex  Haller. 

This  work  is  largely  based  on  information  obtained  from  collections  made  in  the  Departa- 
mento del  Valle  and  neighboring  political  divisions  of  southwestern  Colombia,  such  as  Nar- 
ino,  Cauca,  Putumayo  and  Huila.  In  view  of  the  ecological  affinities  of  these  territories  and 
the  similarity  of  their  mammalian  fauna,  it  is  likely  that  these  areas  have  virtually  the  same 
ectoparasitic  fauna. 

The  present  account  contains  descriptions  of  four  new  species  of  Polygenis  Jordan.  The  fe- 
male of  Sphinctopsylla  diomedes  Johnson,  known  previously  from  the  male,  and  the  male  of 
Ctenidiosomus  traubi  Johnson,  are  also  described.  A key  to  species  of  fleas  known  or  presump- 
tively existing  in  the  southwestern  portion  of  Colombia,  and  new  records  for  the  country,  are 
also  presented.  Rhynchopsyllus  megastigmata  Traub  and  Gammons  is  considered  here  to  be  a 
synonym  of  R.  pulex  Haller.  Conventional  figures  for  the  majority  of  the  species  concerned 
are  included. 

The  nucleus  of  the  material  was  from  collections  made  by  Harold  Trapido  while  engaged 
in  virus  research  sponsored  by  the  Rockefeller  Foundation.  Additional  specimens  were  collec- 
ted personally  or  obtained  from  the  Universidad  del  Valle  and  other  sources. 

PHYSICAL  ENVIRONMENT  OF  THE  DEPARTAMENTO  DEL  VALLE 
Topography 

Inasmuch  as  most  of  the  siphonapteran  material  used  in  this  study  is  from  the  Departamen- 
to del  Valle,  the  following  geographical  discussion  is  limited  to  this  territory.  No  other  poli- 
tical division  of  Colombia  displays  such  a diversity  of  geographic  features  and,  consequently, 
ecological  conditions.  The  topographic  information  given  below  is  derived  mainly  from  Es- 
pinal (1968),  Sanchez  (1965)  and  Sauer  (1950). 

Generally,  the  physiographic  and  faunistic  elements  of  this  area  are  characteristic  of  the 
southwestern  zone  of  Colombia,  which  consists  of  the  Cauca  Valley  territory,  surrounding 
mountains,  and  Pacific  coastline  within  the  limits  of  the  Departamentos  del  Valle,  Cauca, 
Huila,  Narino,  and  Putumayo. 

The  landscape  is  dominated  by  the  Western  and  Central  ranges  of  the  Andean  mountain 
system.  These  mountains  contain  some  of  the  higher  peaks  of  Colombia.  The  Western  Cor- 
dillera extends  north-northeastward  parallel  to  Central  Cordillera  and  is  almost  parallel  to  the 
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Fig.  1.  Map  of  Colombia. 
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Pacific  coast.  It  is  the  lowest  of  the  three  ranges  forming  the  Andean  system.  The  Central 
Cordillera  in  the  eastern  sector  of  El  Valle  contains  high  peaks  such  as  the  mountains  of  Huila 
and  Barragan,  which  exceed  3000  meters. 

Several  rivers  and  numerous  streams  form  a Pacific  watershed  which  originates  in  the  moun- 
tains and  empties  into  the  Pacific  Ocean.  The  more  important  rivers  are  the  Anchicaya,  Dagua,  J 
Naya  and  Cauca.  This  last  river  is  the  largest  and  courses  through  the  Departamento  from  south  : 
to  north. 

Mangrove  swamps  flooded  by  high  tides  are  along  the  shoreline  of  the  Pacific  coasts.  Warm 
tropical  rain  forests  follow  the  swamps  and  occupy  extensive  inland  zones  of  dense  vegetation, 
which  is  impenetrable  in  many  areas.  The  rich  plant  life,  water,  and  cover,  offer  optimal  con- 
ditions for  an  abundance  of  animal  forms.  The  pocket-like  arid  valley  of  Dagua,  however,  with 
its  grassy  and  brushy  cover,  introduces  a contrasting  zone  in  this  lowland  territory. 

A subtropical  zone  of  humid  temperate  climate  follows  the  lowland  cloud  forests.  This  tem- 
perate zone  is  characteristic  of  the  middle  slopes  of  the  mountains,  where  vegetation  is  rich 
but  not  very  luxuriant.  Many  of  the  faunal  elements  of  these  subtropical  forests  are  similar  to 
those  found  in  lowlands,  since  many  species  evolved  from  ancestors  which  moved  to  the  upper 
zones.  Apparently  climate  and  other  geographical  conditions  have  been  limiting  factors  in  es- 
tablishment of  some  species  that  have  more  restricted  tolerances. 

The  Cauca  Valley,  an  agriculture  area  of  the  temperate  zone,  is  a narrow  isolated  region  con- 
sisting of  approximately  400,000  hectares  between  the  Western  and  Central  Cordillera.  It  is 
nearly  160  kilometers  long  and  only  12  kilometers  wide,  and  is  drained  by  the  Cauca  River. 
Although  much  of  its  territory  is  occupied  by  pasture,  mainly  Para  ( Panicum  barbinode ) and 
Guinea  {P.  maximum ) grasses,  the  Cauca  Valley  represents  the  most  fertile  and  productive 
agricultural  land  of  Colombia. 

Lush  montane  cloud  forests  occupy  extensive  zones  of  moderate  and  high  elevations  (from 
below  1000  to  about  3000  meters)  throughout  most  of  the  Central  and  Western  Cordilleras. 

The  uppermost  reaches  of  the  mountains,  from  over  3000  meters,  are  largely  unforested,  con- 
sisting primarily  of  extensive  grass  plains  characteristic  of  paramos  (such  as  Las  Hermosas, 
Chinche,  Miraflores  and  Barragan).  These  areas  support  more  selected  types  of  plants  and  ani- 
mals; indeed  the  paucity  of  animal  life  in  the  paramos  is  directly  correlated  to  the  poor  diver- 
sity of  cover. 

As  in  other  areas  of  Colombia,  the  Departamento  del  Valle  is  suffering  from  much  defores- 
tation, due  primarily  to  agricultural  development,  hydroelectric  projects  and  raising  of  cattle. 

Geology 

By  virtue  of  its  rock  composition,  Colombia  comprises  two  geological  regions:  the  Oriental 
plains;  and  the  Andean  geosynclinal  regions  (Biirgl,  1961).  Only  the  latter  region  is  in  south- 
western Colombia,  including  the  Departamento  del  Valle.  The  vast  Oriental  plains  are  in  east 
and  southeastern  Colombia. 

The  Andean  geological  region  was  apparently  submerged  during  long  periods  from  the  be- 
ginning of  the  Cretaceous,  and  accumulated  large  deposits  of  marine,  continental  and  volcan- 
ic sediment.  The  complicated  tectonic  movements  experienced  by  these  lands  were  responsi- 
ble for  formation  of  the  present  Andean  Mountains,  which  constitute  the  “backbone”  of 
Colombia. 

The  Andean  geosynclinal  region  was  consolidated  before  the  Cambrian  period,  and  includes 
the  following  mountain  systems:  1.  Central  Cordillera,  2.  Western  Cordillera  and  Coastal  Cor- 
dillera (Serrania  de  Baudo),  and  3.  Eastern  Cordillera.  The  Lower  and  Middle  Magdalena  Val- 
ley basins  separate  the  Central  and  Eastern  Cordillera.  The  Lower  Valley  contains  non-marine 
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Tertiary  rocks,  while,  the  Tertiary  reservoirs  of  the  Middle  Valley  are  non-marine.  Western  and 
Central  Cordilleras  are  separated  by  the  valleys  of  the  Upper  Cauca  and  Upper  Patia  rivers.  Other 
mountains  of  Colombia,  such  as  the  Santa  Marta  Mountains,  Perija  Mountains  and  the  Pacific 
Coast  Range,  have  affinities  with  the  Andean  system. 

The  coastal  zone  of  the  Andean  Region  is  represented  by  the  Bolivar  Geosyncline,  a lowland 
area  of  Tertiary  Marine  formation,  west  of  the  Andean  mountains  and  extending  from  South- 
ern Ecuador  to  the  Gulf  of  Uraba  in  northern  Colombia.  This  strip  of  land  has  been  interpre- 
ted as  a seaway  which  apparently  permitted  movement  of  terrestrial  animals  during  periods 
ranging  from  upper  Cretaceous  times  to  Recent  (Nygren,  1930;  Hershkovitz,  1966).  No  marine 
formations  from  the  Upper  Cretaceous  have  been  found  in  this  zone. 

The  Eastern  Cordillera  displays  abundant  deposits  of  Cretaceous  and  Tertiary  rocks,  with 
little  or  no  recent  volcanic  elements.  In  addition,  Jurassic,  Triassic  and  Paleozoic  rocks  are 
found  in  these  mountains.  Western  and  Central  Cordilleras,  as  well  as  the  Pacific  Coast  Range, 
are  primarily  formed  of  igneous  and  metamorphic  rocks,  having  only  subordinate  sedimentary 
beds.  Each  Cordillera  has  several  high  volcanic  peaks. 

The  Precambrian  sedimentary  history  of  Colombia  is  not  known  (Jacobs,  Biirgl  and  Conley, 
1963).  According  to  these  authors,  during  a great  part  of  Cambrian  and  Ordovician  time,  the 
actual  territory  of  the  Eastern  and  Central  Cordilleras,  and  at  least  the  western  aspect  of  the 
Llanos  and  Putumayo-Caqueta  lowlands,  were  occupied  by  seas.  Later,  the  area  came  under 
the  influence  of  volcanic  and  diastrophic  activity,  which  destroyed  the  Cambrian-Ordovician 
marine  deposits.  Rock  shields,  characteristic  of  the  Andean  system  during  the  Cambrian,  ap- 
parently were  greatly  disturbed  by  erosion  and  their  detritus  filled  marine  and  terrestrial  de- 
pressions of  the  region.  The  most  important  fossils  from  the  lower  Paleozoic  in  Colombia  are 
brachiopods,  trilobites  and  graptolites.  The  territory  west  of  Central  Cordillera  shows  no  in- 
dication of  Paleozoic  marine  sediment. 

Some  Middle  Ordovician  fossils  have  been  found  in  Colombia.  However,  Upper  Ordovician 
and  Silurian  apparently  are  not  represented  by  fossiliferous  layers  in  this  country. 

Fossils  from  the  Devonian  of  Colombia  are  represented  by  brachiopods,  bryozoans  and  tri- 
lobites, among  other  invertebrates.  Many  plant  and  animal  fossils,  primarily  marine  forms,  are 
known  from  the  Carboniferous. 

Evidence  obtained  from  fossils  indicates  that  the  lower  Carboniferous  sea  invaded  the  eas- 
tern part  of  the  Andean  Region,  which  was  covered  by  sediment  thereafter.  During  the  upper 
Carboniferous,  the  sea  gradually  retreated  and  large  semi-swampy  forests  moved  to  sections 
previously  occupied  by  water.  Abundant  Permian  fossils  have  been  found  in  only  a few  areas 
of  Colombia,  primarily  at  Serrania  de  Perija.  They  represent  sponges,  crinoids,  brachiopods, 
gasteropods,  cephalopods,  and  other  marine  animals.  The  eastern  portion  of  the  Central  Cor- 
dillera contains  Marine  Upper  Triassic  rock  (the  Payande  Formation),  and  represents  a com- 
bination of  sandstone,  limestone  and  shale.  The  Eastern  and  Central  Cordilleras  contain  low- 
er Jurassic  sedimentary  rocks,  principally  of  continental  origin. 

Evidently  much  igneous  activity  occurred  in  the  Andean  Region  during  the  Mesozoic.  Also, 
it  is  apparent  that  the  major  part  of  western  Colombia  was  occupied  primarily  by  seas  during 
most  of  Late  Jurassic  and  Cretaceous  time.  Fossils  from  these  periods  are  scant  and  consist 
mainly  of  ammonites  and  other  molluscs.  The  Cretaceous  Colombian  and  Peruvian  faunas  dis- 
played a strong  relationship  with  those  of  Southern  Europe  (Olsson,  1956).  Considerable  tec- 
tonic movements  that  occurred  during  Late  Cretaceous  and  early  Tertiary,  produced  constant 
changes  in  the  landscape  of  this  region  and  in  the  formation  of  marine  and  non  marine  depo- 
sits. The  Tertiary  Continental  deposits  contain  an  excellent  vertebrate  fauna,  including  num- 
erous mammals.  There  is  also  evidence  of  considerable  faulting  and  folding  during  the  late 
Paleocene. 
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Throughout  the  Eocene,  land  forms  of  this  area  were  somewhat  different  from  the  present. 
However,  the  principal  elements  of  the  Andes  and  the  Pacific  Coast  basin  originated  during  this 
period,  and  Weeks  (1947)  points  out  that  the  Bolivar  Geosyncline  introduced  important  chan- 
ges in  Western  Colombia  and  Ecuador.  Much  tectonic  and  volcanic  activity  took  place  during 
the  Eocene  and  Oligocene  (Hammen,  1961;  Vuilleumier,  1971).  Very  few  fossil  vertebrates  of 
Eocene  age  are  known  from  Colombia  (Stirton,  1953).  Layers  corresponding  to  the  Eocene  and 
Oligocene  are  richer  in  Foraminifera,  molluscs  and  other  marine  fossils.  The  Cauca  Valley  is 
particularly  rich  in  Oligocene  marine  rocks,  mainly  consisting  of  algal,  and  foraminiferal  lime- 
stone. This  area  also  has  coal-bearing  Tertiary  jocks,  that  probably  originated  during  the  Mio- 
cene or  before. 

A large  number  of  fossil  vertebrates  has  been  discovered  in  Miocene  deposits.  The  fossil  mam- 
mal fauna  of  this  period  is  very  interesting  and  contains  some  relics  of  families  believed  to  have 
disappeared  in  earlier  times.  Numerous  findings  of  mammalian  Pleistocene  fossils  have  taken 
place  in  Colombia  (Stirton,  1953;  Patterson  and  Pascual,  1968).  Many  of  these  fossils  represent 
species  that  became  extinct  at  the  end  of  the  Pleistocene.  Jacobs,  Biirgl  and  Conley  (1963)  con- 
sider that  the  most  recent  stage  of  tectonic  movement  and  volcanic  activity  was  initiated  in 
the  early  Miocene  and  continued  into  Recent  time,  particularly  affecting  the  Central  Cordil- 
lera and  the  southernmost  part  of  the  Western  Cordillera.  Some  of  the  volcanoes  existing  to- 
day are  still  active. 

Soils 

The  following  considerations  of  soil  distribution  in  the  Departamento  del  Valle  are  based 
primarily  on  two  major  sources:  the  FAO/UNESCO  Soil  Map  of  South  America  (1961),  and 
the  account  by  Beek  and  Bramao  (1968). 

A great  deal  of  work  has  been  done  in  South  America  to  determine  distribution  of  major 
soils  as  important  patterns  in  development  of  agricultural  zones  and  exploitation  of  minerals 
and  other  natural  resources  significant  to  the  general  economic  progress  of  the  continent.  How- 
ever, despite  the  knowledge  that  has  been  accumulated  during  many  years,  the  study  of  struc- 
ture, composition,  and  distribution  of  South  American  soils  is  far  from  complete. 

The  nature  of  the  soils  of  the  Departamento  del  Valle  is  linked  to  patterns  of  ecological 
factors  that  govern  the  life  zones,  such  as  climate,  geomorphology,  topography,  and  vegeta- 
tion. Departamento  del  Valle,  and  other  areas  of  southwestern  Colombia,  from  which  mater- 
ial used  in  the  present  study  has  been  collected,  consist  of  Lowlands  and  Andes  soils,  two  of 
the  major  structural  elements  of  soil  distribution  that  have  been  established  for  South  Ameri- 
ca. Uplands  soils,  the  other  element  considered  in  this  segregation,  are  found  in  the  eastern 
part  of  South  America.  Criteria  assumed  for  establishment  of  these  general  categories  are  based 
on  a complex  association  of  factors  such  as  geography,  climate,  vegetation,  physiography,  etc. 

The  Pacific  Coastal  Lowlands  form  a high  portion  of  the  western  side  of  the  Departamento 
and  are  primarily  characterized  by  contiguous  areas  of  tropical  evergreen  and  deciduous  for- 
ests. The  alluvial  soils  predominating  in  this  territory  are  stratified  with  little  organic  matter 
and  little  profile  development.  The  Pacific  littoral  is  particularly  dominated  by  dense  mangro- 
ve forests,  interspersed  with  swamp  forests.  This  zone  contains  Quaternary  marine  and  fluvio- 
marine  deposits  with  alluvial  plains  and  terraces,  estuarine  and  delta  alluvial  deposits,  and  lo- 
cal areas  of  coastal  sand  dunes. 

The  Northern  Andes  is  the  other  soil  region  of  the  Departamento  del  Valle.  The  soil  com- 
position is  more  diverse  and  the  profile  of  the  area  interrupted  by  western  and  central  ranges 
of  the  Andean  mountains.  These  are  separated  by  the  Cauca  Valley,  a strip  of  land  which  also 
includes  areas  of  the  Departamento  de  Cauca,  Narino,  Caldas  and  Antioquia. 
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Fig.  2.  Rainshadow  in  transect  of  Departamento  del  Valle. 
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In  the  western  sector  of  the  Northern  Andes  region  of  the  Departamento  del  Valle,  volcan- 
ic rocks  are  the  most  important  elements  of  the  soil  structure.  This  condition  reflects  the  vol- 
canic origin  of  these  mountains.  Most  soils  in  areas  of  moderate  elevation  in  the  northern  An- 
des are  Laterosols,  derived  from  volcanic  material.  Laterosols  are  dark  colored  surface  soil  with 
lighter  subsoil,  and,  in  addition  to  being  slightly  acid,  contain  a high  amount  of  organic  matter. 
Because  of  their  low  fertility  level,  they  have  limited  use  for  farming.  Extensive  areas  of  the 
northern  Andes  are  represented  by  Andosols.  Such  soils  consist  primarily  of  volcanic  ash  with 
dark  surfaces,  combined  with  organic  matter  and  minerals  such  as  nitrogen,  phosphorus,  cal- 
cium and  potassium.  Those  that  are  not  too  acid  are  relatively  fertile  and  excellent  for  grow- 
ing different  crops.  Sectors  of  the  Departamento  del  Valle,  dominated  by  Andosols,  have  ex- 
cellent pasture  lands  and  areas  devoted  to  agriculture. 

Dark  paramo  soils,  which  may  be  derived  from  heavy  clays,  perhaps  of  glacial  origin  are 
found  adjacent  to  Andosols.  They  consist  of  some  volcanic  ash  and  are  characterized  by  a high 
degree  of  acidity  and  paucity  of  nutrients.  The  paramo  lands  have  high  humidity,  low  temper- 
ature, the  vegetation  is  poorly  diversified  and  consists  of  pastures  and  forests  of  secondary 
growth. 

The  northern  part  of  the  Departamento  del  Valle  is  characterized  by  Reddish  Brown  Lat- 
eritics.  These  soils  contain  dark,  reddish  brown,  granular  clay  surface  soil,  with  yellowish-brown, 
clay  subsoil.  Aluminum  silicate,  its  principal  mineral  compound,  is  mixed  with  iron  and  other 
ingredients  of  inorganic  and  organic  origin.  They  occur  below  2000  meters  on  which  are  pri- 
mary and  secondary  forests  in  addition  to  pastures,  coffee  plantations  and  other  cultivated 
areas. 

Climate 

The  complexity  of  its  geography  contributes  to  the  variety  of  climates  existing  in  the  De- 
partamento del  Valle,  since  these  elements  are  intimately  associated.  It  is  interesting  to  note 
that  all  four  of  the  climatic  regions  outlined  by  Eidt  (1969)  for  South  America,  are  represen- 
ted in  the  Departamento  del  Valle,  namely,  tropical  rain,  temperate,  arid  and  tundra. 

Tropical  rain  climates  are  confined  to  the  Pacific  territory,  from  sea  level  to  the  mountain 
bases  reaching  an  elevation  of  close  to  1 ,000  meters.  These  areas  are  hot  and  humid,  with  tem- 
perature ranges  from  24°C  to  30°C.  The  annual  rainfall  is  heavy,  exceeding  760  cm  a year.  It 
rains  almost  daily,  thus  this  area  does  not  have  a true  dry  season.  Humid  warm  winds  of  the 
Pacific  Ocean  and  Andean  chain  contribute  to  the  heavy  precipitation;  Figure  3,  adapted 
from  Espinal  (1968),  illustrates  the  rainshadow  influence.  According  to  Espinal  (1968),  with- 
in the  Western  and  Central  Cordillera  there  are  two  rainy  periods  during  the  year:  the  first 
from  April  to  June,  and  the  second  from  September  to  November.  Between  these  wet  sea- 
sons there  is  notably  decreased  precipitation. 

Temperate  climates  are  characteristic  of  the  subtropical  areas  extending  from  1,000  m to 
2,000  m,  which  have  a temperature  range  of  18°C  to  24°C.  These  areas  are  the  first  table  lands 
above  the  lowlands,  and  are  influenced  by  higher  masses  of  the  Andes  and  by  action  of  two 
kinds  of  winds,  interpreted  as  mountain-valley  breezes  and  land-sea  breezes.  These  winds  af- 
fect climate  and  precipitation  of  the  Cauca  Valley  system,  and  rivers,  and  other  subtropical 
areas  of  this  territory. 

The  eastern  part  of  the  Departamento  maintains  a cooler  climate  typical  of  areas  above 
2,000  meters,  (in  which  various  paramos  are  found).  The  northern  sector  of  the  Central  Cor- 
dillera contains  an  arid  zone,  subjected  to  strong  winds.  This  zone  contrasts  with  the  cloudy 
and  rainy  forests  dominating  the  Andean  landscape.  Some  of  the  higher  peaks  of  Central  Cor- 
dillera are  cool  and  damp  paramos  where  the  temperature  is  below  12°C. 
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SOIL  MAP  OF  THE  DEPARTAMENTO  DEL  VALLE 


Fig.  3.  Soil  map  of  the  Departamento  del  Valle. 
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VEGETATIONAL  FORMATIONS  OF  THE  DEPARTAMENTO  DEL  VALLE 

Most  of  the  information  presented  below,  including  Fig.  4,  is  based  on  Espinal  (1968),  and 
Espinal  and  Montenegro  (1963).  These  studies  were  made  according  to  the  classification  esta- 
blished by  Holdridge  (1947),  which  considers  aspects  of  temperature  and  humidity  in  analysis 
of  life  zones. 

Ecological  parameters  of  rodents  and  other  mammals,  as  well  as  of  the  ectoparasites  affect- 
ing them  are  highly  dependent  on  biotic  conditions,  soils,  climates  and  other  factors.  Vegeta- 
tional  formations  are  therefore  of  primary  importance  in  understanding  habitat  requirements 
and  distribution  patterns  of  these  animals.  However,  such  formations  in  time  and  space  usu- 
ally grade  into  one  another  and  therefore  are  not  permanent.  In  addition,  many  animals  and 
plants  are  able  to  tolerate  a moderate  range  of  climatic  conditions. 

A brief  description  of  all  of  the  vegetational  zones  outlined  for  the  Departamento  del  Valle 
follows. 

Tropical  Very  Dry  Forest 

This  formation  is  in  two  areas.  One  is  Loboguerrero,  at  the  upper  part  of  Rio  Dagua  in  the 
center  of  the  Departamento.  The  other  region  represents  a flat  belt  of  forest  platform  in  the 
Central  Cordillera,  extended  from  Cali  to  near  San  Francisco  at  the  left  shore  of  the  Cauca 
River,  reaching  an  elevation  of  1200  to  1400  m.  The  prevalent  climate  of  this  zone  is  dry  and 
the  mean  temperature  is  over  24°C.  Mean  rainfall  during  the  year  ranges  from  500  to  1000  mm. 
Characteristic  plants  of  this  zone  are  figs  {Ficus  spp.),  Vachelia  farnesiana,  spurge  {Euphorbia 
caracasana ),  Pithcellobium  dulce,  Desmanthus  virgatus,  Achatocarpus  nigricans, mesquite  {Pro- 
sopis  juliflora ),  Jatropha  go ssypii folia,  Fugatera  pterota,  Ocimum  micranthum,  Heliotropium 
sp.,  Lantana  canescens,  Citharexylum  sp.,  Portulaca  pilosa  and  Talinum  paniculatum. 

Tropical  Dry  Forest 

It  is  distributed  along  the  Central  Valley  crossed  by  the  Cauca  River  and  along  a strip  of 
land  surrounding  the  Tropical  Very  Dry  Forest  of  Loboguerrero.  Mean  temperature  of  the 
area  is  over  24°C  and  rainfall  fluctuates  between  1000  and  2000  mm.  The  characteristic  vege- 
tation of  this  zone  grows  in  lands  not  over  1000  m high  and  consists  of  cabuyas  {Furcraea  sp.), 
Croton  sp.,  Turnera  almifolia,  Cephalocereus  colombianus  and  other  plants. 

Tropical  Moist  Forest 

This  zone  occurs  in  three  areas  below  1 000  m in  the  upper  half  of  the  Departamento.  They 
are  the  canyon  of  Rio  Garrapatas  near  El  Cairo  and  Versalles,  a strip  near  Rio  Dagua  and  pro- 
bably an  area  in  the  mid  portion  of  Rio  Calima.  The  mean  temperature  is  higher  than  24°C 
and  the  mean  rainfall  is  from  2000  to  4000  mm.  Some  plants  found  in  this  type  of  forest  are 
the  balsa  {Ochroma  lagopus ),  roble  {Tabebuia  pentaphylla ),  and  hogplum  {Spondias  mombiri). 

Tropical  Very  Wet  Forest 

This  formation  extends  from  the  basin  of  Rio  Anchicaya  as  a belt  that  runs  from  south  to 
north  along  the  Western  Cordillera.  The  area  is  dominated  by  a variety  of  plants  such  as  ceiba 
{Ceiba  pentandra),  balsa  {Ochroma  lagopus),  black  rubber  {Castilla  elastica),  guarumos  {Cec- 
ropia  spp.),  calabash  {Crescentia  cujete),  cedars  {Cedrela  spp.),  annato {Bixa  orellana ),  sand- 
box {Hura  crepitans),  and  others.  These  lands  are  not  above  1000  m.  The  temperature  exceeds 
24°C  and  there  is  a mean  rainfall  of  4000  to  8000  mm  per  year. 
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Fig.  4.  Vegetational  formations  of  Departamento  del  Valle. 
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Tropical  Rain  Forest 

This  is  the  largest  of  the  vegetational  formations  of  the  Departamento,  extending  from  the 
very  wet  lowland  coast  line  to  the  margins  of  the  Western  Cordillera.  Dense  mangrove  forests 
consist  primarily  of  red  mangrove  ( Rhizophora  brevistyla)  in  association  with  black  mangrove 
(. Avicennia  marina ),  white  mangrove  ( Laguncularia  racemosa),  and  buttonwood  ( Conocarpus ). 
Inland  forests,  beyond  the  Pacific  littoral,  contain  a diversity  of  plants  such  as  guarumo  ( Cec - 
ropia  sp.),wild  figs  (Ficus),  mammagua  (Inophleum  armatum),  membrillo  ( Gustavia  superba), 
Acacia  melanoceras,  sensitive-plant  (Mimosa),  cashew  (Anacardium  excelsum),  balsa  (O chroma 
spp.),  and  many  others.  The  tropical  rain  forests  are  below  1000  m,  in  a climate  with  mean 
temperature  above  24°C  and  mean  annual  rainfall  exceeding  8000  mm. 

Subtropical  Dry  Forest 

This  includes  isolated  areas  on  the  eastern  half  of  the  Departamento.  The  major  area  is 
along  the  oriental  baseline  of  the  Western  Cordillera  from  Cali  to  San  Francisco.  One  patch 
is  in  El  Dovio’s  ravine  and  two  other  patches  occur  in  the  Central  Cordillera.  Typical  plants 
in  this  zone  are  figs  (Ficus  spp.),  fiques  (Fourcraea  sp.),  mosquero  (Croton  sp.),  big  belly  tree 
(Wigandia  caracasana),  indigo  (Indigobera  sp.),  cuipo  (Cavanillesia  platanifolia),  among  others. 

It  registers  a mean  temperature  of  17°C  to  24°C  and  the  mean  annual  rainfall  is  between  500 
to  1000  mm. 

Subtropical  Very  Humid  Forest 

This  formation  encompasses  very  humid  areas  of  the  Western  and  Central  Cordillera  having 
an  elevation  between  1 100  to  1900  m.  The  mean  temperature  is  from  17°C  to  24°C  and  the 
annual  rainfall  fluctuates  between  2000  to  4000  m.  The  vegetation  of  this  zone  is  represented 
by  guamo  (Inga  spp.),  guayacan  (Tabebuia  chrysantha),  balsa  (Ochroma  lagopus),  guarumo  (Cec- 
ropia),  yaragua  (Melinis  minulti flora),  pigs  fern  (Pteridium  aquilinum),  fox  tail  (Andropogon 
sp.),  and  others. 

Subtropical  Moist  Forest 

It  is  distributed  as  an  extensive  area  surrounding  the  dry  Rio  Cauca  valley  and  extending 
to  the  edges  in  the  Western  and  Central  cordilleras.  Other  patches  of  this  zone  are  located  in 
areas  surrounding  El  Dovio  and  in  the  upper  portion  of  the  rivers  Dagua,  El  Carmen  and  El 
Treinta.  The  zone  reaches  an  altitude  between  1 100  to  2000  m.  The  mean  temperature  ranges 
from  17°C  to  24°C,  while  the  annual  rainfall  is  between  1000  to  2000  mm.  Typical  plants  of 
this  zone  are  the  macedero  (Trichantera  gigantea),  surrumbo  (Trema  micrantha),  cordoncillo 
(Piper  adunCun),  balsa  (Ochroma  lagopus),  iraca  (Carludovica  palmata),  trompet  (Bocconia 
frutescens),  coralito  (Hamelia  patens),  rubber  (Ficus  sp.),  chayote  (Sechium  edule)  and  many 
others. 

Subtropical  Rain  Forest 

It  is  particularly  represented  by  a strip  of  watered  land  of  the  Western  Cordillera  with  ele- 
vations between  900  to  1900  m.  The  humidity  in  this  vegetation  formation  is  very  high  and 
the  temperature  reaches  from  17°C  to  24°C.  The  annual  rainfall  exceeds  4000  mm.  This  zone 
combines  some  virgin  forests  as  well  as  agriculture  lands.  Some  of  its  characteristic  plants  are 
platanillos  (Heliconia),  ferns  (Gleicheniaceas),  guarumo  ( Cecropia ),  rubber  (Castilla  elastica), 
paco  (Cespedesia  macrophylla),  pejibaye  (Guilielma  gasipals),  and  avocado  (Persea  americana). 
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Lower  Montane  Dry  Forest 

This  formation  is  limited  to  an  area  of  high  elevations  (from  2000  to  3000  m)  of  Barragan 
in  the  Central  Cordillera.  The  region  possesses  a dry  climate  with  a mean  temperature  of  1 2°C 
to  17°C,  and  an  annual  rainfall  of  500  to  1000  mm.  The  native  vegetation  is  poor  and  consists 
primarily  of  capers  ( Cassia  sp.)  and  mosqueros  ( Croton  sp.);  cultivated  species  include  maize 
( Zea  mays),  onion  {Allium  cepa),  wheat  {Triticum),  and  potatoes  {Solanum  tuberosum). 

Lower  Montane  Moist  Forest 

This  region  includes  two  areas  in  the  Central  Cordillera,  where  the  altitude  is  from  1 800  to 
3000  m.  It  is  a cold  formation,  humidity  is  high  and  mean  temperature  varies  from  12°C  to  17°C. 
Annual  rainfall  is  over  4000  mm.  Some  of  the  plants  found  in  this  territory  are  the  following: 
carbonero  {Befaria  sp.),  chilco  {Baccharis  sp.),  capers  {Cassia  sp.),  and  mortino  {Miconia  albi- 
cans). 

Lower  Montane  Very  Wet  Forest 

This  formation  occupies  extensive  subtropical  lands  of  the  Western  and  Central  Cordillera 
at  elevations  between  1800  and  3000  m.  The  cool  climate  registers  a mean  temperature  of  12°C 
to  17°C.  Annual  precipitation  is  calculated  to  be  between  2000  to  4000  mm  per  year.  These 
forests  contain  many  different  plants  such  as  guarumos  {Cecropia  spp.),  lichens  {Cora  pavonia, 
Cetraria  sp.),  mosses  {Polytricum  sp.),  horse  tail  {Equisetum  sp.),  encimo  {Weinmannia  balbi- 
siana),  cascarillo  {Ladenbergia),  etc. 

Lower  Montane  Rain  Forest 

This  is  a wet  formation  distributed  as  occasional  areas  in  the  Western  and  Central  Cordillera. 
The  elevation  ranges  from  1800  to  2900  m and  the  mean  temperature  varies  from  12°C  to 
1 7°C.  The  annual  rainfall  registers  over  4000  mm.  Typical  plants  of  this  zone  are  the  white 
guarumo  {Cecropia),  capers  {Cassia  sp.),  quassia  {Quassia  sp.),  cherry  {Freziera  sericea),  ced- 
rillo  {Brunellia  sp.),  lulo  {Solanum  quitoense),  horse  tail  {Equisetum  bogotense),  berries  {Ru- 
bus  sp.),  strawberries  {Fragaria  sp.),  and  others. 

Montane  Very  Wet  Forest 

This  formation  occupies  a broad  portion  of  the  typical  paramo  distributed  from  Santa  Lucia 
to  Barragan  in  the  Central  Cordillera.  It  has  an  elevation  above  3000  m and  a mean  temperature 
from  6°C  to  12°C.  The  annual  rainfall  fluctuates  between  1000  to  2000  mm.  The  plant-life  is 
represented  by  frailejones  {Espeletia),  capers  {Cassia  sp.),  espadero  {Rapanea  sp.),  charcoal  mak- 
er {Befaria  sp.),  morteno  {Hesperomeles  sp.),  grasses  such  as  Calamagrotis  and  Festuca,  etc. 

Montane  Rain  Forest 

These  areas  are  very  humid,  over  3000  m in  altitude,  localized  in  the  Western  and  Central 
Cordillera.  Mean  temperature  is  between  6°C  and  12°C  and  rainfall  is  over  2000  mm.  This  type 
of  vegetation  formation  contains  cultivated  territories  as  well  as  undisturbed  forests.  Among 
the  plants  found  in  these  lands  are  frailejones  {Espeletia  sp.),  blackberries  {Rubus  sp.),  encen- 
illo  {Weinmannia  sp.),  Senecio  sp.,  Vaccinium  sp.,  cherry-tree  {Prunus  sp.)  and  Bacharis  sp. 
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HISTORIC  AND  ZOOGEOGRAPHIC  SUMMARY  OF  THE  MAMMALS  OF 
SOUTHWESTERN  COLOMBIA 

The  ecological  parameters  of  mammals  and  their  ectoparasites  in  Colombia  and  other  South 
American  countries  is  of  interest  to  investigators  concerned  with  a variety  of  zoonoses  linked 
to  those  animals.  However,  little  has  been  reported  on  their  biology  and  distribution.  Even  sys- 
tematic studies  of  these  vertebrates  are  not  complete  and  names  and  taxonomic  status  of  a 
number  of  forms  are  not  settled. 

To  understand  the  origin  and  distribution  of  mammals  presently  occurring  in  southwest 
Colombia  one  must  read  an  array  of  discussions  by  authorities  on  South  American  mammals. 

To  fit  the  limited  scope  contemplated  here,  I have  tried  to  be  selective  in  interpretation  of 
possible  events  that,  in  my  opinion,  have  a logical  foundation.  References  concerning  evolu- 
tion and  zoogeography  of  South  American  mammals  are  Hershkovitz  (1962,  1966,  1969,  1972); 
Keast  (1968);  Loomis  (1914);  Patterson  and  Pascual  (1963,  1968);  Savage  (1974);  Scott  (1937); 
Simpson  (1940,  1943,  1945,  1950,  1969);  Stirton  (1950). 

The  theory  of  plate  tectonics  has  introduced  a new  argument  for  exploring  the  origin  and 
distribution  of  Latin  American  fauna  and  flora  (Raven  and  Axelrod,  1975;  Valentine  and 
Moores,  1974).  According  to  this  theory,  movement  of  land  masses  or  plates  constituting  the 
earth’s  crust  produces  cataclysms  and  volcanic  action  with  subsequent  complicated  modifica- 
tions of  the  elements  involved.  As  applied  to  the  southern  continents,  and  particularly  to 
South  America,  some  intriguing  perspectives  occur  with  regard  to  the  origin  and  affinities  of 
the  biota.  In  view  of  the  geological  facts,  during  the  Middle  Cretaceous  South  America  was 
connected  with  Africa,  and  via  Antarctica,  with  Madagascar,  India  and  Australia.  It  was  sep- 
arated from  those  eastern  lands  over  an  extended  period  of  time.  Apparently  the  connection 
with  Australia  lasted  longer.  It  has  been  speculated  on  this  basis  that  an  exchange  of  fauna, 
at  least  in  part  by  island-hopping,  took  place  between  Australia  and  South  America  until  early 
Oligocene.  On  the  other  hand,  a more  effective  connection  between  South  America  and  Afri- 
ca existed  until  the  end  of  the  Cretaceous. 

Probably  during  late  Eocene,  interchange  of  tropical  and  warm-temperate  animals  between 
South  America  and  Africa  was  greater  than  between  Africa  and  North  America.  Some  groups 
of  animals,  such  as  the  river  turtles,  family  Pelomedusidae,  which  occur  in  South  America, 
Madagascar  and  Africa,  also  seem  to  afford  a logical  basis  for  this  assumption.  It  is  also  belie- 
ved that  routes  for  the  movement  of  cool-temperate  organisms  between  southern  South  Am- 
erica and  Australia  existed  until  nearly  4 million  years  ago.  The  argument  appears  to  be  sub- 
stantiated by  certain  elements  of  the  flora  of  angiosperms  common  in  Africa  and  South  Am- 
erica. 

Events  of  a different  nature,  primarily  geological  and  climatic,  occurring  in  the  millions  of 
years  since  separation  of  the  southern  continents  during  the  Cretaceous,  have  interrupted  fau- 
nal development  and  geographical  ranges  of  taxa  in  South  America.  This  has  introduced  many 
gaps  that  obscure  the  entire  historical  sequence. 

Geological  changes  during  the  Cenozoic,  are  very  important  in  attempting  to  understand 
some  of  the  general  history  of  the  mammals  of  the  Departamento  del  Valle,  and  other  parts 
of  western  Colombia. 

The  mammalian  faunal  structure  of  South  American  began  to  evolve  with  primitive  forms 
recorded  from  the  Paleocene,  such  as  marsupials,  members  of  the  orders  Condylarthra,  Not- 
ungulata,  Litopterna  and  other  ungulates  (Hershkovitz,  1968;  Patterson  and  Pascual,  1968; 
Simpson,  1950). 

Apparently  during  the  beginning  of  the  Tertiary,  the  Middle  American  bridge  permitted 
mammals  to  move  to  and  from  North  and  South  America.  The  many  fossil  discoveries  from 


Mammalian-Siphonapteran  Associations 


107 


southern  South  America  have  revealed  that,  early  in  the  Paleocene,  the  most  important  nuclei 
of  South  American  mammals  were  concentrated  in  this  portion  of  the  continent.  The  earliest 
mammal  records  from  northern  South  America  and  Middle  America  are  represented  only  by 
marsupials  and  condylarths. 

During  the  Eocene  and  Oligocene  epochs,  and  presumably  during  most  of  Cenozoic,  North 
America  was  isolated  from  South  America  by  a sea  barrier  since  the  connection  represented  at 
present  by  the  Isthmian  link  did  not  exist.  Fossils  of  monkeys  and  caviomorph  rodents  have 
been  found  in  Oligocene  beds  of  South  America.  However,  the  evolution  and  dispersal  of  these 
mammals  prior  to  this  time  remain  a mystery.  Hershkovitz  (1968)  and  Simpson  (1943,  1950) 
believe  that  these  mammals  invaded  South  America  probably  as  island-hoppers  in  the  early 
Oligocene.  According  to  Raven  and  Axelrod  (1975),  it  is  more  probable  that  primates  and  cav- 
iomorph rodents  reached  South  America  and  Africa  during  the  Oligocene.  It  is  also  probable 
that  the  ancestors  of  those  mammals  arrived  in  this  Southern  continent  during  the  Cretaceous. 
However,  fossils  from  this  epoch  that  would  support  this  theory  have  not  been  found  in  South 
America. 

From  the  fossil  history,  it  is  evident  that  armadillos,  ant-eaters  and  ground  sloths  inhabited 
South  America  since  the  Tertiary  and  were  probably  distributed  in  areas  of  mild  climate,  at 
least  close  to  our  present  tropical  conditions.  It  is  possible  that  they  originated  from  a Creta- 
ceous stock.  According  to  Simpson  and  other  authors,  they  gradually  moved  into  South  Am- 
erica when  the  Middle  American  land  bridge  was  re-established  in  the  late  Pliocene.  There  is 
no  indication  that  these  mammals  migrated  between  South  and  North  America  before  this 
time,  with  the  probable  exception  of  the  ancient  armadillos.  Fossil  armadillos  have  been  dis- 
covered in  early  Tertiary  beds  of  North  America  (Kiirten,  1969).  Hershkovitz  (1972)  discus- 
sed the  probability  that  migration  of  terrestrial  animals  started  during  the  period  of  isolation 
of  the  continents.  Other  authors  (Scott,  1937;  Simpson,  1940,  among  them)  maintain  that 
during  the  period  of  isolation  of  the  continents,  the  South  American  rodent  fauna  was  appar- 
ently represented  only  by  caviomorphs.  They  also  believe  that  the  North  American  fauna  then 
contained  myomorph  and  sciuromorph  rodents,  but  no  caviomorphs.  According  to  Hershkov- 
itz (1972)  the  tribe  Sigmodontini,  of  the  murid  subfamily  Cricetinae,  distinguished  by  the 
possession  of  a complicated  glans  penis  with  a three  digitated  baculum,  originated  in  this  con- 
tinent from  ancestors  that  rafted  there  from  Africa.  From  South  America  they  subsequently 
spread  northward  into  North  America  and  Eurasia.  On  the  other  hand,  the  Peromyscini,  char- 
acterized by  a simple  glans  penis,  with  an  unbranched  and  normally  elongated  baculum,  is 
essentially  North  American  and  apparently  replaced  the  Sigmodontini,  when  they  probably 
disappeared  from  boreal  America  during  Oligocene.  The  complex-penis  type  Cricetinae  seem 
to  have  more  recently  invaded  Central  and  North  America.  This  hypothesis  appears  to  be  sup- 
ported by  some  ectoparasites,  such  as  fleas,  occurring  on  these  mammals.  The  flea  genus  Poly- 
genis,  which  has  moved  into  Middle  America  with  its  complex-penis  type  Cricetinae  and  Cavi- 
omorph hosts  from  South  America,  is  a good  indicator  of  such  an  event  (Wenzel  and  Tipton, 
1966). 

In  South  America,  as  well  as  in  other  areas  of  the  world,  the  early  history  of  bats  is  obscure 
because  of  the  paucity  of  fossils.  However,  it  is  estimated  that  they  probably  appeared  in  this 
continent  after  the  Paleocene  (Patterson  and  Pascual,  1972).  Hershkovitz  (1969)  believes  that 
bats  were  probably  well  established  in  north-western  South  America  and  the  Isthmian  region 
during  most  of  the  Tertiary.  Storms  may  have  played  an  important  role  in  interchange  of  bats 
between  the  Americas  when  they  were  separated. 

During  Pleistocene  times,  South  America  received  from  North  America  a diversity  of  mam- 
mals such  as  horses,  mastodonts,  tapirs,  peccaries,  camels,  deer,  some  cricetine  rodents,  squir- 
rels, rabbits,  canids,  bears  and  other  carnivores.  Faunal  interchange  between  North  and  South 
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America  during  the  late  Tertiary,  as  well  as  radiation  of  many  mammal  groups  has  been  the 
subject  of  much  speculation  and  even  today  no  causal  explanation  is  generally  accepted.  How- 
ever, it  appears  that  the  majority  of  the  families  and  genera  of  South  American  mammals  or- 
iginated on  this  continent  when  it  was  completely  or  partially  isolated. 

At  the  present  time  the  northern  sector  of  South  America  contains  the  major  portion  of  the 
mammalian  fauna,  while  the  southern  sector  is  exceedingly  poor  in  number  of  species  (Fittkau,  j 
1969;  Osgood,  1942).  Information  based  on  Baker  (1967),  Cabrera  and  Yepes  (1940)  and  other  j 
authors,  as  well  as  on  personal  data,  reveals  that  the  major  portion  of  southwestern  Colombia,  j 
corresponding  to  Pacific  Coastal  Lowlands,  maintains  a number  of  ubiquitious  mammal  spe- 
cies in  addition  to  those  forms  possessing  a more  restricted  distribution.  The  remaining  mam- 
malian fauna  of  the  southwest  region  of  Colombia  is  fundamentally  represented  by  a limited 
number  of  Andean  elements. 

The  recent  biogeographical  approach  for  the  Neotropical  region  presented  by  Muller  (1973) 
is  followed  for  the  brief  zoogeographic  description  of  mammals  of  the  Departamento  del  Valle 
and  the  rest  of  southwestern  Colombia.  Muller  based  his  interpretation  of  zoogeographical  pat- 
terns on  dispersal  centers  devised  from  comparative  studies  of  plant  and  animal  distribution. 

Colombia  and  several  other  territories  of  tropical  America  belong  to  the  Brazilian  Subregion 
of  the  Neutropical  Region  (Hershkovitz,  1958).  The  complexity  of  ecological  situations  in 
this  nation  has  provided  for  the  existence  of  a diverse  mammalian  fauna.  Many  areas,  particu- 
larly those  humid  zones  rich  in  vegetation  and  not  yet  disturbed  by  man,  offer  optimal  con- 
dition for  some  populations  of  mammals,  especially  rodents  and  bats.  They  possess  good  re- 
productive potential  and  have  been  able  to  occupy  a number  of  ecological  niches  through  the 
development  of  specialized  features.  Those  lands  characterized  by  drier  conditions  and  a low 
productivity  of  plants,  particularly  of  fruit  trees,  as  well  as  those  somewhat  disturbed  by  man, 
show,  as  a rule,  less  diversity  and  smaller  populations  of  mammals.  In  a broad  sense,  sylvan 
species  are  not  too  selective  in  their  food  and  habitat  requirements,  while  pastoral  species  seem 
to  display  a higher  level  of  adaptation  by  their  food  habits  and  locomotor  organs. 

Among  the  Neotropical  dispersal  centers  outlined  by  Muller,  the  following  directly  concern 
the  Departamento  del  Valle  and  other  major  portions  of  southwestern  Colombia:  1.  the  Cauca 
Center,  2.  The  Colombian  Montane  Forest  Center,  3.  The  Colombian  Pacific  Center,  and  4. 

The  North  Andean  Center.  For  this  discussion  it  is  convenient  to  follow  these  zoogeographic 
divisions.  Figure  5 has  been  prepared  using  as  a source  the  map  given  by  Muller  (1973). 

The  Cauca  Center.  — As  defined  by  Muller,  this  zone  is  represented  by  the  Cauca  and  Patia 
valleys,  between  the  west  and  central  Cordilleras  of  Northern  Colombia,  and  are  separated  from 
each  other  by  the  Popayan  plateau  at  an  elevation  of  1750  meters.  Like  many  other  areas  of 
Colombia,  this  territory  is  being  progressively  deforested;  however,  it  still  harbors  many  mam- 
malian species,  some  of  which  are  widely  distributed  in  other  areas  of  the  Continent.  Some  of 
the  faunal  elements  that  previously  existed  in  this  territory  probably  disappeared  many  years 
ago.  Faunal  indicators  of  this  zone  are  the  wooly  opossum,  Caluromys  derbianus  derbianus, 
and  red  squirrel,  Sciurus  granatensis  valdiviae,  which  are  found  in  the  Cauca  and  Patia  valleys. 

The  ancestors  of  these  mammals  evidently  came  from  the  north.  According  to  Muller,  the 
slight  differentiation  between  the  populations  of  these  subspecies  in  the  two  valleys  suggests 
that  the  Popayan  plateau  is  not  a strong  barrier  to  species  adapted  to  open  habitats.  In  addi- 
tion, the  forest  biome  of  the  southern  part  of  the  Cauca  Valley  did  not  prevent  a spread  of 
fauna  during  post-glacial  times. 

Available  information  indicates  that  South  America  experienced  drastic  climatic  changes 
during  the  Quaternary  (Hammen,  1961 ; Patterson  and  Pascual,  1963;  Vanzolini,  1973).  Haffer 
(1967)  considers  that  climatic  changes  during  the  Pleistocene  and  post-Pleistocene  had  more 
influence  than  orogenic  events  on  the  fauna  west  of  the  Andes.  He  also  states  that  isolation 
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Fig.  5.  Dispersal  Centers  related  to  the  southwest  Colombian  fauna. 
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and  differentiation  of  most  Pacific  species  occurred  after  the  early  Pleistocene  uplift  of  the 
Northern  Andes,  probably  under  orographic  conditions  similar  to  those  existing  today. 
Ecological  relationships  of  mammal  species  inhabiting  this  area  are  indicated  in  Table  1. 

Table  1.  Ecological  Relationships  of  Some  Mammals  of  the  Cauca  Center 


HABITAT 

LIVING  SPACE 

Surface  or 

Aquatic  or 

Roosting 

Arboreal  or 

subsurface 

semiaquatic 

areas 

semiarboreal 

Meadow  Zygodontomys  brevicauda 
brunneus 


Sigmodon  hispidus  bogotensis 
Sylvilagus  brasiliensis 
fulvescens 


Urocyon  cinereoargenteus 
Odocoileus  virginianus 

Forest: 

Oryzomys  alfaroi  palmirae 

Chironectes  minimus 

Artibeus  jamaicensis 

Didelphis  m.  marsupialis 

open  or 

Oryzomys  munchiquensis 

Lutra  annectens 

Artibeus  lituratus 

Philander  opossum 

close  canopy 

Oryzomys  albigularis 

Peropteryx  kappleri 

griscescens 

kappleri 

Thomasomys  aureus 

Noctilio  labialis 

Marmosa  impavida  caucae 

Thomasomys  fuscatus 

Glossophaga  soricina 

Rhipidomys  latimanus 

Dasyprocta  punctata 

Tadarida  brasiliensis 

Reithrodontomys  mexicanus 

Agouti  paca  guanta 
Dasypus  novemcinctus 
Nasua  nasua  candace 
Conepatus  semistriatus 
Mustela  frenata 
Felis  yagouaroundi 
Felis  tigrina  pardinoides 
Mazama  americana  zetti 

Lasiurus  ega  fuscatus 

Potos  flavus  megalotus 

Domestic 

Rattus  rattus 

Molossus  major 

or  semi- 

Rattus norvegicus 

Eumops  bonariensis 

domestic 

Mus  musculus 

The  Colombian  Montane  Forest  Center.  — This  dispersal  center  seems  to  be  confined  to  the 
forest  biomes  of  Colombia  (with  the  exception  of  the  Sierra  Nevada  de  Santa  Marta),  Ecuador 
and  Venezuela.  It  includes  two  subcenters,  namely,  the  West  Andean  and  the  East  Andean. 
Inasmuch  as  affinities  have  been  found  between  the  animal  populations  of  the  Central  Andes 
and  those  of  the  West  Andean  Subcenter,  the  Central  Andes  is  included  with  the  West  Andean 
Subcenter  (Muller,  1973). 

The  fauna  of  the  Colombian  Montane  Forest  Center  may  be  considered  subtropical  and  dis- 
plays similarities  with  those  of  the  Colombian  Pacific  Center,  which  is  essentially  tropical.  This 
condition  results  from  most  of  the  species  of  the  Colombian  Montane  Forest  Center  having 
evolved  originally  from  ancestors  that  came  from  the  lower  lands. 

Characteristic  mammals  of  the  Colombian  Montane  Forest  Center  and  their  ecological  re- 
lationships are  indicated  in  Table  2. 
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Table  2.  Ecological  Relationships  of  Some  Mammals  of  the  Colombian  Montane  Forest  Center 


HABITAT 

LIVING  SPACE 

Surface  or 
subsurface 

Aquatic  or  Roosting 

semiaquatic  areas 

Arboreal  or 
semiarboreal 

Forest:  Cryptotis  thomasi 

open  or  medallinius 

close  canopy 

Oryzomys  caliginosus 
monticola 
Nectomys  alfari 

esmeraldarum 
Thomasomys  aureus 

popayanus 

Thomasomys  cinereiventer 

Chylomys  instans 
Dasyprocta  fuliginosa 
candelensis 

Sylvilagus  brasiliensis 
fulvescens 
Nasua  olivacea 
Mazama  americana 

Domestic  Rattus  rattus 

or  semi-  Rattus  norvegicus 

domestic  Mus  musculus 


Chironectes  minimus  Eptesicus  brasiliensis  Didelphis  azarae 

andinus 

Ichthyomys  hydrobates  Metachirus  nudicaudatus 

nicefori  Myotis  chiloensis  colombianus 

Philander  opossum 
griscescens 
Sciurus  pucherani 
caucensis 
Reithrodontomys 

mexicanus  milled 

Echinoprocta  rufescens 
Aotus  trivirgatus 
lemurinus 


The  Colombian  Pacific  Center.  - The  extensive  territory  of  lowlands  in  the  western  part  of 
Colombia  involves  the  major  portion  of  the  center.  This  territory  continues  to  the  north  along 
the  base  of  the  mountains  and  ends  on  lands  watered  by  the  Magdalena  River.  To  the  south, 
this  center  encroaches  upon  a portion  of  the  northern  part  of  Ecuador.  This  center  includes 
two  subcenters:  the  Nechi,  which  encompasses  the  area  between  the  Rio  Sinu  and  the  lower 
reaches  of  the  Rio  Cauca;  and  the  Choco,  which  includes  the  area  west  of  the  Andes. 

Possibly  during  the  Tertiary,  the  gap  separating  Central  and  South  America  divided  the  ter- 
ritory now  known  as  the  Colombian  Pacific  Center.  This  thesis  stems  from  the  existence  at 
that  time,  of  a seaway  south  of  Panama  and  the  Gulf  of  Uraba,  which  connected  the  Caribbean 
Sea  and  the  Pacific  Choco  basin  of  Western  Colombia  (Haffer,  1967).  This  seaway  was  closed 
during  the  late  Pliocene  and  seems  to  correspond  to  the  Bolivar  Geosyncline  discussed  by  Ny- 
gren  (1950)  and  Hershkovitz  (1968). 

Glacial  and  interglacial  periods  of  the  Pleistocene  evidently  influenced  the  Pacific  lowlands 
of  Colombia.  Glaciation  of  the  mountains  produced  considerable  temperature  reduction  and 
high  humidity.  At  this  time,  sea  level  lowered  about  1 00  m and  extensive  movements  of  fauna 
occurred  between  the  Amazonian  region  and  the  trans-Andean  area  of  western  Colombia  and 
Central  America.  The  interglacial  periods  were  particularly  drier  in  the  northern  part  of  Col- 
ombia, when  the  humid  forest  moved  southward  due  to  influence  of  winds,  and  sea  level  rose 
about  30  to  50  m.  As  a result  of  this  condition  the  Maracaibo  basin  and  other  parts  of  the 
Northern  Colombian  plains  were  flooded  (Haffer,  1967). 

Studies  of  birds,  lizards  and  amphibians  presently  inhabiting  this  center,  have  indicated  the 
origin  and  distribution  patterns  of  some  of  these  vertebrates.  A strong  relationship  of  the  Pac- 
ific lowland  fauna  of  Colombia  to  that  of  the  Amazon  region  suggests  the  interchange  of  ani- 
mals during  remote  times  of  the  Pleistocene.  Today,  the  Pacific  mammalian  fauna  of  the 
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Departamentos  del  Valle,  Choco,  Cauca  and  Narino,  inhabiting  dense  forests  of  the  coastal 
lands,  are,  with  some  exceptions,  similar  to  those  of  the  Pacific  lands  of  Eastern  Panama  and 
Northern  Ecuador. 

Some  elements  of  the  mammal  fauna  of  the  Colombian  Pacific  Center  and  their  ecological 


relationships  are  indicated  in  Table  3. 

Table  3.  Ecological  Relationships  of  Some  Mammals  of  the  Colombian  Pacific  Center 

HABITAT 

LIVING  SPACE 

,1 

Surface  or 

Aquatic  or  Roosting 

Arboreal  or 

subsurface 

semiaquatic  areas 

semiarboreal 

Marsh  Procyon  cancrivorus 

Hydrochaeris  hydrochaeris 

panamensis 

isthmius 

Nectomys  alfari  esmeraldarum 

Meadow  Zygodontomys  brevicauda 

Sigmodon  hispidus 

Odocoileus  virginianus  v 

tropicalis 

Forest:  Oryzomys  capito 

Chironectes  minimus  Carollia  subrufa 

Didelphis  marsupialis 

open  or  Oryzomys  caliginosus 

Hydrochaeris  hydrochaeris  Carollia  castanea 

Caluromys  d.  derbianus 

close  canopy 

isthmius 

1 

Neacomys  tenuipes  tenuipes 

Chiroderma  villosum 

Philander  opossum 

Lutra  annectes 

melanurus 

Heteromys  australis 

Phyllostomus  hastatus 

Proechimys  guyannensis 

Phyllostomus  discolor 

Marmosa  robinsoni 

colombianus 

isthmica 

Proechimys  semispinosus 

Sturnira  lilium 

Cebus  capucinus 

Hoplomys  gymnurus 

Uroderma  b.  bilobatum 

Dasyprocta  punctata 

Glossophaga  soricina 

A teles  fusciceps 

chocoensis 

Artibeus  cincereus 

Tamandua  tetradactyla 

Agouti  paca 

Vampyrops  heller i 

Cyclopes  didactylus 

Nasua  nasua 

Vampyrops  dorsalis 

Bradypus  griseus 

Mustela  frenata 

Diaemus  youngi 

Choloepus  hoffmanni 

Eira  barbara 

Desmodus  rotundus 

Oryzomys  concolor 

Galictis  vittata  canaster 

Tylomys  mirae 

Felis  yagouaroundi 

Dyplomys  caniceps 

Felis  pardalis 

Microsciurus  flaviventer  isthmius 

Felis  onca 

Bassaricyon  gabbi  medius 

Tayassu  pecari 

Potos  flavus 

Tayassu  tajacu 
Mazama  americana 
Tapirus  bairdii 

Domestic  Rattus  rattus 

Molossus  major 

or  semi-  Rattus  norvegicus 

Eumops  auripendulus 

domestic  Mus  musculus 

The  North  Andean  Center.  — This  area  is  the  Central  and  Eastern  Cordillera  in  Colombia 
and  the  Andean  mountains  in  Ecuador  and  Peru.  The  most  characteristic  biome  of  this  center 
is  the  paramos  with  its  selected  plant  and  animal  life.  To  this  center  belong  such  mammals 
as  whose  names  and  ecological  relationships  are  indicated  in  Table  4. 

According  to  Muller,  it  is  apparent  that  28  species  of  the  North  Andean  faunal  elements 
(more  than  75%)  belong  to  families  of  North  and  Central  American  origin. 

Chapman  (1917),  referring  to  birds  from  the  paramo  zone,  indicated  that  the  majority  were 
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derived  from  the  sea  level  equivalent  of  this  zone  in  southern  South  America.  It  seems  logical 
to  assume  that  the  same  circumstance  occurred  with  the  mammals  also. 


Table  4.  Ecological  Relationships  of  Some  Mammals  of  the  North  Andean  Center 


HABITAT 

LIVING  SPACE 

Surface  or 
subsurface 

Aquatic  or 
semiaquatic 

Roosting 

areas 

Arboreal  or 
semiarboreal 

Meadow 

Sylvilagus  brasiliensis 
andinus 
Cerdocyon  thorn 
Odocoileus  virginianus 
goudotii 

Forest: 
open  or 
close  canopy 

Caenolestes  obscurus 
Thomasomys  cinereiventer 
cinereiventer 
Tremarctos  ornatus 
Felis  concolor 
Mazama  americana 
Pudu  mephistophiles 
Tapirus  pinchaque 

My otis  sp. 
Lasiurus  sp. 

Marmosa  dryas 

FLEAS  OF  SOUTHWESTERN  COLOMBIA 

In  this  presentation  descriptions  are  limited  to  those  forms  that  are  either  new  to  science 
or  have  been  previously  described  from  one  sex.  Only  citation  of  the  original  description  for 
every  taxon  is  given.  For  complete  synonymy,  type  data  and  other  distributional  records  the 
reader  is  referred  to  Johnson  (1957),  Tipton  and  Mendez  (1966)  and  Tipton  and  Machado- 
Allison  (1972).  The  principal  sources  of  information  of  Colombian  mammal  hosts  have  been 
Allen  (1912,  1913,  1915,  1916),  Borrero  (1967),  Cabrera  (1958  and  1961),  Cabrera  and  Yepes 
(1940),  Hershkovitz  (1941,  1947,  1948,  1949,  1960,  1962),  Gyldenstolpe  (1932),  Tate  (1932a, 
b,  1935),  and  Osgood  (1912). 

The  following  report  pertains  to  taxa  from  southwestern  Colombia  available  to  us  for  study 
and  forms  that  are  not  represented  in  our  material  but  have  been  reported  before  from  that 
territory  or  are  likely  to  occur  there.  The  order  followed  is  that  of  Johnson  (1957). 

To  conserve  space,  I have  abbreviated  locality  data  for  material  of  previously  described 
species  by  omitting  collection  number,  name(s)  of  collector(s),  and  designating  only  month 
of  collection  by  Roman  numeral.  These  details  are  available  on  request.  For  new  species  des- 
cribed here,  complete  data  are  given  for  each  specimen.  The  acronym  “HTC”  preceding  a num- 
ber in  parentheses  represents  Harold  Trapido  Collection.  Other  numbers  in  parentheses  refer 
to  material  in  the  collection  of  the  Gorgas  Memorial  Laboratory. 

3 

KEY  TO  SPECIES  OF  FLEAS  OF  SOUTHWESTERN  COLOMBIA 

1 Thorax  very  reduced  or  compressed;  antesensilial  bristles  absent;  female 

burrowed  into  skin  2 

1'  Thorax  not  reduced  or  compressed;  antesensilial  bristles  present;  females 

not  burrowed  into  skin  3 

3.  The  following  papers  were  helpful  in  the  preparation  of  this  key:  Johnson  (1954  and  1957),  Ewing  (1929),  and  Tipton 
and  Mdndez  (1966).  Rhopalopsyllus  lugubris,  R.  cacicus  saevus,  Polygenis  dunni,  and  P.  roberti  beebei  have  not  been  re- 
ported from  southwestern  Colombia;  however,  they  are  likely  to  occur  there  and  are  included  in  this  key. 


Quaest.  Ent.,  1977  13  (2) 


Mendez 


Head  frons  angular  (Fig.  44);  anterior  lower  margin  of  hind  coxa  with 

tooth-like  projection;  host  not  bat  Tunga  penetrans  (Linnaeus),  p. 

Head  frons  rounded;  hind  coxa  without  tooth-like  projection;  host-bat  . . 

Rhynchopsyllus  pulex  Haller,  p. 

Sword-like  ridge  of  mesocoxa  absent;  mesonotum  always  lacking  pseudo- 
setae;  metanotum  rectangular,  not  markedly  broader  dorsally  than  ven- 
trally;  not  more  than  one  row  of  bristles  on  abdominal  terga  II- VI;  meta- 
coxa with  patch  of  spinelets  on  inside 

Sword-like  ridge  of  mesocoxa  present  in  most  specimens;  mesonotum  with 
or  without  pseudosetae;  metanotum  much  broader  dorsally  than  ventrally; 

metacoxa  without  patch  of  spinelets  on  inside , 

Genal  and  pronotal  comb  present  (Fig.  41) 

Ctenocephalides  fells  (Bouche),  p. 

Genal  and  pronotal  comb  absent 

Mesothoracic  pleural  rod  present;  tergum  VIII  of  female  complete  dor- 
sally; bulga  of  spermatheca  (Fig.  40E)  not  globular,  heavily  pigmented  . . 

Xenopsylla  cheopis  (Rothschild),  p. 

Mesothoracic  pleural  rod  absent;  tergum  VIII  of  female  divided  dorsally; 

bulga  of  spermatheca  globular,  lightly  pigmented  

Dorsal  aedeagal  sclerite  broad  throughout;  crochets  small  and  elongate, 

rodlike;  sternum  VII  of  most  females  with  7-9  bristles 

Pulex  simulans  Baker,  p. 

Dorsal  aedeagal  sclerite  relatively  long  and  slender;  crochets  expanded 
apically,  not  rodlike;  sternum  VII  of  most  females  with  4-5  bristles  .... 

Pulex  irritans  Linnaeus,  p. 

Head  with  true  helmet  (Fig.  1 1A,  1 19A);  ctenidia  on  helmet,  gena  and 

pronotum 

Head  without  helmet  (Fig.  16A);  ctenidia  absent  or  present,  limited  to 

gena  and/or  pronotum 

Helmet  separated  from  head  dorsally;  vertical  comb  posteromarginal  .... 
Helmet  not  separated  from  rest  of  head  (Fig.  1 1 A);  vertical  comb  mesad  . 

Cleopsylla  monticola  Smit  , p. 

Two  large  genal  bristles  anterior  to  cibarial  pump;  tergum  VIII  of  male 
with  apodeme;  female  spermatheca  barrel-shaped,  without  internal  tub- 
ercle, and  hilla  not  enlarged  basally 

One  or  two  large  genal  bristles  posterior  to  or  vertically  in  line  with  cib- 
arial pump;  tergum  VIII  of  male  without  apodeme;  female  spermatheca 
not  barrel-shaped,  with  internal  tubercle  or  with  hilla  enlarged  basally  . . 

Genal  comb  teeth  reduced,  slightly  longer  than  broad  (Fig.  1 19A) 

Plocopsylla  phyllisae  Smit  , p. 

Genal  comb  teeth  normal,  more  than  twice  as  long  as  broad  (Fig.  14) ...  . 

Plocopsylla  thor  Johnson,  p. 

Pronotal  comb  spines  about  18,  not  pointed  (Fig.  12A);  male  with 
vertical  row  of  four  close-set  spiniforms  on  sternum  VII;  female  with 

subcaudal  row  of  heavy  spiniform  setae  on  sternum  IX  (Fig.  12A) 

Sphinctopsylla  diomedes  Johnson,  p. 

Pronotal  comb  spines  about  30,  pointed;  male  only  with  normal  bristles 
on  sternum  VII;  female  without  subcaudal  row  of  heavy  spiniform  setae 
on  sternum  IX Sphinctopsylla  tolmera  (Jordan),  p. 
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( 7') 

12' 

13 

02') 

13' 

14 

03) 

14' 

15 

(14') 

15' 

16 

(15') 

16' 

17 

(16) 

17' 

18 

(17') 

18' 

19 

(18') 

19' 

20 

(19) 

20' 

21 

(20') 

21' 

22 

(19') 

22' 

23 

(22) 

Anterior  margin  of  head  conical,  with  two  short  spiniform  bristles 

(Fig.  16A);  tibia  with  dorsal  comb  of  short,  stout  bristles  

Leptopsylla  segnis  (Schonherr),  p.  131 

Anterior  margin  of  head  not  conical,  without  short  spiniform  bristles; 


tibia  without  dorsal  comb  of  short,  stout  bristles 13 

Several  abdominal  terga  with  well  developed  combs  14 

Abdominal  terga  without  combs 15 


Crochets  with  convex  margin  dorsad;  female  sternum  VII  with  caudal 

margin  truncate  Ctenidiosomus  rex  Johnson,  p.  121 

Crochets  with  convex  margin  ventrad;  female  sternum  VII  with  caudal 

margin  not  truncate Ctenidiosomus  traubi  Johnson,  p.  121 

Anteroventral  margin  head  with  two  large  genal  spines  (Fig.  15A);  on 

bats Sternopsylla  distincta  speciosa  Johnson,  p.  127 

Anteroventral  margin  of  head  with  more  than  two  or  without  genal  spines; 

not  on  bats  16 

With  combination  of:  anterior  tentorial  arm  present,  inserted  anterior  to 
eyes;  mesopleural  rod  not  dorsally  bifurcated;  ventral  margin  of  pronotum 

not  bilobed;  tarsal  segment  V with  four  pairs  of  plantar  bristles 17 

Combination  not  as  above  31 

Antennal  club  symmetrical;  without  apical  spinelets  on  metanotum  .... 

Tetrapsyllus  comis  Jordan,  p.  132 

Antennal  club  asymmetrical;  apical  spinelets  on  metanotum  18 

Frontoclypeal  margin  of  head  subconical;  pronotal  comb  present 

(Fig.  36A)  Scolopsyllus  colombianus  Mendez,  p.  142 

Frontoclypeal  margin  of  head  rounded;  pronotal  comb  absent  19 

Prosternosome  projected  downward  between  coxae,  mesocoxa  rectangular, 

margins  parallel  Rhopalopsyllus  20 

Prosternosome  not  projected  downward  between  coxae;  mesocoxa  asym- 
metrical, obviously  broadest  basally Polygenis 4 22 

Spiracle  of  metepimere  oblong,  prolonged  dorsally;  bulga  of  spermatheca 
globular  (Fig.  39D)  . . Rhopalopsyllus  lugubris  Jordan  and  Rothschild,  p.  158 

Spiracle  of  metepimere  rounded  or  ovoid;  bulga  not  globular 21 

Labial  palpus  extended  to  apex  of  coxa  I or  beyond  (Fig.  38A);  movable 
process  of  clasper  longer  than  distal  arm  of  sternum  IX  (Fig.  38B);  sperm- 
atheca somewhat  boomerang-shaped  (Fig.  38C)  

Rhopalopsyllus  cacicus  saevus  Jordan  and  Rothschild,  p.  158 

Labial  palpus  not  extended  to  apex  of  coxa  I (Fig.  37A);  movable  process 
of  clasper  about  as  long  as  distal  arm  of  sternum  IX  (Fig.  37B).  Sperma- 
theca strongly  S-shaped  (Fig.  37C)  

Rhopalopsyllus  australis  tupinus  Jordan  and  Rothschild,  p.  142 

Distal  arm  of  sternum  IX  much  shorter  than  proximal  arm;  heel  of  sternum 


IX  strongly  angular;  inner  tube  of  aedeagus  reflexed  dorsally,  not  coiled 

apically  23 

Distal  arm  of  sternum  IX  about  equal  to  length  of,  or  longer  than,  proxi- 
mal arm;  heel  of  sternum  IX  weakly  angular;  inner  tube  of  aedeagus  re- 

flexed  ventrally,  coiled  apically  24 

Clypeal  tubercle  above  eye  level  (Fig.  32A);  posterior  margin  of  fixed 
process  convex;  spermatheca  sinuate,  without  separation  between  bulga 


and  hilla  (Fig.  32E) Polygenis  thurmani  Johnson,  p.  141 


4.  Females  of  Polygenis  are  difficult  to  identify  and  the  characters  used  in  this  key  pertain  almost  entirely  to  males.  The 
females  of  P.  trapidoi,  n.  sp.  and/*,  hopkinsi,  n.  sp.,  are  unknown. 
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23' 

24 

24' 

25 
25' 

26 

26' 


27 
27' 

28 

28' 

29 

29' 

30 

30' 

31 
31' 

32 

32' 

33 


Clypeal  tubercle  at  eye  level  (Fig.  29 A);  posterior  margin  of  fixed  pro- 
cess sinuate;  spermatheca  humped,  with  distinct  separation  between  bulga 

and  hilla  (Fig.  29C) Polygenis  klagesi  (Rothschild),  p.  140 

(22')  Distolateral  lobes  of  aedeagus  with  angular  projection;  sternum  VIII  of 

male  divided  in  half  ventrally,  with  short  dorsocaudal  extension 

Polygenis  trapidoi,  new  species,  p.  141 

Distolateral  lobes  of  aedeagus  without  angular  projection;  sternum  VIII  of 

male  not  divided  in  half  ventrally,  without  dorsocaudal  extension  25 

(24')  Apex  of  distal  arm  of  male  sternum  IX  with  distinct  group  of  stout 

bristles Polygenis  bohlsi  bohlsi  (Wagner),  p.  132 

Apex  of  distal  arm  of  male  sternum  IX  without  distinct  group  of  stout 

bristles 26 

(25')  Aedeagal  fender  present;  dorsal  margin  "of  fixed  process  of  clasper  sin- 
uate; spermatheca  with  cribose  bulga,  its  ventral  margin  interrupted 
at  bulga-hilla  junction  (with  probable  exception  of  P.  hopkinsi , n.  sp.)  . . 27 
Aedeagal  fender  absent  (Fig.  30C);  dorsal  margin  of  fixed  process  of 
clasper  usually  slightly  convex;  spermatheca  not  cribose,  its  ventral 

margin  continuous  at  bulga-hilla  junction  (Fig.  30E)  

Polygenis  pradoi  (Wagner),  p.  140 

(26  ) Aedeagal  side  piece  above  basal  part  of  inner  tube;  aedeagal  ribs  not 

numerous  (Fig.  25B)  Polygenis  delpontei,  new  species,  p.  138 

Aedeagal  side  piece  absent  or  below  basal  part  of  inner  tube;  aedeagal 

ribs  very  numerous 28 

(27')  Aedeagal  lateral  lobes  very  reticulate;  subapical  ridge  of  median  dorsal 

lobes  of  aedeagus  present  (Fig.  2 1C)  

Polygenis  caucensis,  new  species,  p.  137 

Aedeagal  lateral  lobes  not  reticulate  or  faintly  reticulate;  subapical  ridge 

of  median  dorsal  lobes  of  aedeagus  absent  29 

(28')  Labial  palpus  extended  to  trochanter  I (Fig.  26 A);  several  distal  arm 

bristles  of  sternum  IX  very  long,  approximately  four  times  maximum  width 
of  distal  arm  (Fig.  26B)  . . . Polygenis  dunni  (Jordan  and  Rothschild),  p.  139 
Labial  palpus  not  extended  to  trochanter  I;  distal  arm  bristles  of  sternum 

IX  short  or  as  moderate  length,  not  very  long 30 

(29')  Aedeagal  fender  well  developed,  half-moon  shaped;  distal  arm  of  sternum 
IX  distinctly  broad  medially  (Fig.  3 1 B)  

Polygenis  roberti  beebei  (I.  Fox),  p.  140 

Aedeagal  fender  reduced  to  slender,  arched,  inconspicuous  structure; 

distal  arm  of  sternum  IX  not  distinctly  broad  medially  (Fig.  27C)  

Polygenis  hopkinsi,  new  species,  p.  139 

(16')  Genal  comb  present 32 

Genal  comb  absent  33 

(31  ) First  spine  of  genal  comb  almost  overlapped  by  second  (Fig.  8A); 

trabecula  centralis  present;  labial  palpus  5-segmented;  both  sexes  with 
three  antesensilial  bristles.  . . . Neotyphloceras  rosenbergi  (Rothschild),  p.  117 
First  spine  of  genal  comb  not  overlapped  by  second  (Fig.  9A);  trabecula 
centralis  absent;  labial  palpus  4-segmented;  both  sexes  with  two  antesen- 
silial bristles Adoratopsylla  intermedia  copha  Jordan,  p.  117 

(31')  Pronotal  comb  with  more  than  24  spines;  bristles  of  antennal  segment  2 

long  in  both  sexes  (Fig.  17A)  

Dasypsyllus  gallinulae  perpinnatus  ( Baker),  p.  131 
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33'  Pronotal  comb  of  most  specimens  with  less  than  24  spines;  bristles  of 

antennal  segment  2 short  in  male,  not  extended  to  apex  of  club  in 

female 34 

34  (33')  Protibia  with  seven  dorsal  notches  with  paired  bristles;  meso-  and  meta- 

tibia with  six  dorsal  notches  with  paired  bristles  proximal  to  only  single 

dorsal  bristle  Pleochaetis  smiti  Johnson,  p.  131 

34'  Protibia  with  five  or  six  dorsal  notches  with  paired  bristles;  meso-  and 

metatibia  with  five  dorsal  notches  with  paired  bristles  proximal  to  only 
single  dorsal  bristle  Pleochaetis  equato ris  equatoris  (Jordan),  p.  131 

SUPERFAMILY  CERATOPHYLLOIDEA 
FAMILY  HY STRICHOPS YLLIDAE 
SUBFAMILY  CTENOPHTALMINAE 
TRIBE  NEOTYPHLOCERATINI 

Neotyphloceras  rosenbergi  (Rothschild) 

(Figure  8) 


Typhloceras  rosenbergi  Rothschild,  1904,  Novit.  Zool.,  11:  639,  PI.  13,  Fig.  68-69;  PI.  14,  Fig.  71,  74. 

Material  examined.  — Ex  Didelphis  marsupialis.  Depto.  del  Valle,  Municipio  de  Cali  - 26,  Pichindd,  1600m,  VIII. 

Ex  Didelphis  azarae.  Depto.  del  Valle  - 6 , Finca  Holanda  (nr.  Paramo  de  Chinche),  2700m,  X. 

Ex  Oryzomys  caliginosus.  Depto.  del  Valle,  Municipio  de  Cali  - 3 6,  4?  Quebrada  Honda,  nr.  Pichindd,  1800m,  I,  III, 

VIII,  IX. 

Ex  Oryzomys  alfaroi.  Depto.  del  Valle,  Municipio  de  Cali  - 2?  Quebrada  Honda,  nr.  Pichinde',  1800  m,  III,  IX;  9 , 

Florida,  8 km.  S.E.  “La  Diana”,  1700m.,  X. 

Ex  Oryzomys  albigularis.  Depto.  del  Valle,  Municipio  de  Cali  - 4(3,  4? , Valle  del  Rib  Pichinde',  1700  - 1900  m.,  I,  X, 

XII;  2(3,  Cerro  Munchique,  60  km.  by  road  W.  Popayan,  Pena  del  Perro,  2160m.,  V;  9,  Finca  La  Flora,  Quebrada  Norte, 
Pichindd,  1900m.,  VIII;  5(3,  Saladito,  Km.  12,  2000m.,  Ill;  4<3,  59,  Finca  Holanda  (nr.  Pdramo  de  Chinche),  2700  m.,  X. 
Depto.  del  Cauca  - 9,  Cerro  Munchique,  Finca  El  Retiro,  2200m.,  V. 

Ex  Oryzomys  (Oligoryzomys)  species.  Depto.  del  Valle,  Municipio  del  Cali  - 9,  Quebrada  Honda,  nr.  Pichindd,  1800m., 

X. 

Ex  Rhipidomys  latimanus.  Depto.  del  Valle,  Municipio  de  Cali  - 9,  Quebrada  Honda,  nr.  Pichindd,  1800m.,  X;  <3,  29, 
Valle  del  Ri'o  Pichindd,  1700  - 1900  m.,  VII,  XII. 

Ex  Rhipidomys  similis.  Depto.  del  Cauca  — 9,  Cerro  Munchique  (60  km.  by  road  W.  Popayan,  sitio  No.  1),  2000m.,  V. 

Ex  Thomasomys  aureus.  Depto.  del  Cauca  — 9 > Pilimbala,  3100m.,  V. 

Ex  Thomasomys  cineriventer.  Depto.  del  Cauca,  Cerro  Munchique  -9,60  km.  by  road  W.  Popayan,  Sitio.  No.  1,  2500m., 
V;  (3,  sitto  No.  3,  V;  6,  60  km.  by  road  W.  Popayrfn,  Pena  del  Perro,  2160  m.,  V.  Depto.  del  Narino  - 6(3,  9 , Laguna  de  La 
Cocha,  2700  m.,  V;  <3,  Km  38,  between  Pasto  & Sibundoy,  Comisario  de  Putumayo,  3100  m.,  V;  <3,  Km.  33,  between  Pasto 
& Sibundoy,  2900  m.,  V. 

Ex  Thomasomys  fuscatus.  Depto.  del  Valle,  Municipio  de  Cali  - 3 <3,  Valle  del  Rib  Pichindd,  1700  - 1900  m.,  I,  III,  XI; 

2(3,  29,  Pichindd,  1900  m.,  V;  2(3,  9,  Pichindd,  Rincon  del  Yarumal,  V;  <3,  Pichindd,  Finca  La  Flora,  VII;  6(3,  8 9,  Saladito, 
Km.  12,  2000  m.,  II.  Depto.  del  Narino  - 9,  Laguna  de  La  Cocha,  2700  m. 

Remarks.  - In  addition  to  Colombia,  this  species  is  distributed  in  Venezuela,  Ecuador  and 
Peru.  Specimens  are  regularly  found  on  a variety  of  rodents  and  less  commonly  on  marsupials. 
Our  material  contains  specimens  from  1 2 species  of  mammals,  indicated  above.  Other  hosts 
in  the  literature  for  this  species  are  the  following:  Philander  opossum,  Marmosa,  Akodon,  Chil- 
omys,  Rheomys,  Stictomys,  and  Sigmodon.  The  variety  of  hosts  on  which  fleas  of  this  species 
are  found  indicates  a low  degree  of  host  specificity. 

TRIBE  ADORATOPSYLLINI 

Adoratopsylla  (Tritopsylla)  intermedia  copha  Jordan 
(Figure  9) 

Stenopsylla  intermedia  copha  Jordan,  1926,  Novit.  Zool.,  33:  391,  Fig.  15. 
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Fig.  6.  General  appearance  of  female  of  Ctenocephalides  felis  (Bouche).  AN.  - Antenna,  A.S.  - Antesensilial  seta,  A.S.T.  - Anal  stylet  of  female,  B.C.  - Bursa  copulatrix,  C.  - Coxa,  CL.  - Claw  of  tar- 
sus, D.A.L.  - Dorsal  anal  lobe,  E.  - Eye,  EP.  - Epipharynx,  F.  - Femur,  FR.  - Frons,  G.CT.  - Genal  ctenidium,  L.  - Lacinia,  L.P.  - Labial  palp,  L.P.B.  - Lateral  plantar  bristles,  M.L.  - Maxillary  lobe, 
M.P.  - Maxillary  palp,  MPM.  - Mesepimere,  MPS.  - Mesepisternum,  MSN.  - Mesonotum,  MTM.  - Metepimere,  MTN.  - Metanotum,  MTS.  - Metasternum,  O.  - Occiput,  O.B.  - Ocular  bristle,  P.  - Prono- 
tum,  P.CT.  - Pronotal  ctenidium,  PRM.  - Proepimere,  S.  - Sensilium,  SP.  - Spermatheca,  ST.  - Sternum,  T.  - Tergum,  TA.  - Tarsus,  TI.  - Tibia,  V.A.L.  - Ventral  anal  lobe. 
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Fig.  7.  Structures  of  apex  of  aedeagus  of  Scolopsyllus  colombianus  Mdndez.  A.M.S.  - Apico-median  sclerite,  AP.S.  - Apodemal 
strut,  CR.  - Crochet,  Cr.P.  - Crochet  processes,  C.S.  - Crescent  sclerite,  DL.L.  - Distolateral  lobes,  F.M.  - Fluted  membrane, 

H.L.  - Heel  at  base  of  aedeagal  pouch,  I.T.-A  - Apical  portion  of  sclerotized  inner  tube,  I.T.-B  - Basal  portion  of  inner  tube, 

L.L.  - Lateral  lobes,  M.D.L.  - Median  dorsal  lobes,  P.R.  - Penis  rods,  PS.T.  - Pseudotube. 
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Fig.  8.  Neotyphloceras  rosenbergi  (Rothschild).  Female.  A.  Head,  prothorax  and  procoxa;  B.  Modified  abdominal  segments; 
C.  Spermatheca. 


Mammalian-Siphonapteran  Associations 


121 


Material  examined.  — Ex  Didelphis  azarae.  Depto.  del  Valle  - 3(5,  3?,  vie.  Cali,  X. 

Ex  Didelphis  marsupialis.  Depto.  del  Valle,  Municipio  de  la  Cumbre  - (5,  9 , La  Maria,  1400  m,  XI;  Municipio  de  Cali  - 
7(5,  79,  Pichindd,  1600  m.,  VIII;  10(5,  159,  Lago  Calima,  1450  m.,  II. 

Ex  Philander  opossum.  Depto.  del  Valle  - Pichindd,  1600  m.,  VIII;  39,  Alto  Anchicaya',  650  m.,  II. 

Ex  Oryzomys  caliginosus.  Depto.  del  Valle  - (5,  Pichindd,  1600  m.,  I. 

Ex  Thomasomys  fuscatus.  Depto.  del  Valle  - 2(5,  39,  Saladito,  (Km.  12),  2000  m.,  II. 

Remarks.  — This  subspecies  has  been  reported  from  Colombia,  Panama,  Ecuador  and  Peru, 
from  sea  level  to  over  3000  meters.  It  is  a common  parasite  of  marsupials  and  displays  a high 
degree  of  infestation  on  some  single  host  animals  (Tipton  and  Mendez,  1966).  In  southwestern 
Colombia  specimens  have  been  obtained  from  the  hosts  indicated  above.  Elsewhere  specimens 
have  been  recorded  from  Oryzomys  caliginosus  and  Proechimys  semispinosus. 

FAMILY  PYGIOPSYLLIDAE 
SUBFAMILY  PYGIOPSILLINAE 

Ctenidiosomus  rex  Johnson 


Ctenidiosomus  rex  Johnson,  1957,  Mem.  Ent.  Soc.  Wash.  5:50,  PI.  20. 

Remarks.  — Type  material  (2  males  and  2 females)  from  San  Agustin,  Departamento  de 
Huila,  Colombia,  represents  the  only  specimens  known  of  this  taxon.  These  specimens  were 
collected  from  Thomasomys,  Oryzomys  and  Rhipidomys.  It  seems  probable  that  a species  of 
Thomasomys  (probably  T.  laniger ),  is  the  natural  host  of  this  flea  species. 

Ctenidiosomus  traubi  Johnson 
(Figure  10) 

Ctenidiosomus  traubi  Johnson,  1957,  Mem.  Ent.  Soc.  Wash.  5:49-50,  PI.  17;  PI.  18,  Fig.  5;  PI.  19,  Fig.  1,  2. 

The  original  description  is  based  on  the  holotype  female,  ex  Caenolestes  obscurus,  Colom- 
bia, Depto.  de  Antioquia,  Sanson,  7 km.  E.  of  Paramo,  3,160  m.,  18  Oct.  1950,  P.  Hershkovitz 
collector.  Males  are  described  below. 

Material  examined.  — Ex  Caenolestes  obscurus.  Depto.  del  Cauca  - 9 , Puracd  Park,  3520  m.,  V. 

Ex  Thomasomys  aureus.  Depto.  del  Cauca  - (5,  Pilimbala,  3100  m.,  V. 

Ex  Thomasomys  cinereiv enter.  Depto.  del  Narino  - (5,  Comisam  Putumayo,  Km.  77,  between  Sibundoy  & Mocoa,  2200 
m.,  V. 

Description  of  male.  — Head  (Fig.  10A).  Strongly  fracticipit,  with  frons  evenly  rounded,  without  clypeal  tub- 
ercle. Preantennal  region  with  3 distinct  discs  and  abundant  micropores;  principal  bristles  of  preantennal  region  arranged  in 
2 rows,  secondary  bristles  very  short,  scattered  mainly  on  preocular  area.  Eye  deeply  excised  ventrally,  weakly  pigmented. 
Postocular  area  with  2 pits  just  below  eye.  Genal  area  bilobed,  its  anterior  lobe  or  genal  process  broadly  rounded,  not  accum- 
inate.  Posterior  lobe  of  gena  evenly  rounded,  moderately  broad.  Postantennal  region  with  anterior  micropores,  several  pits 
profusely  distributed,  2 rows  of  bristles,  in  addition  to  short  bristles  on  dorsal  margin  and  in  front  of  antenna,  mainly 
on  antennal  fossa.  Pedicellus  of  antenna  covered  with  short  bristles. 

Thorax.  Very  setose.  Pronotum  with  2 rows  of  bristles  preceding  comb  of  about  26  spines.  Mesonotum  at  least  with  3 
well  defined  rows  of  bristles,  remaining  bristles  short,  concentrated  on  anterior  pronotal  region.  Mesepisternum  with  few 
non-prominent  bristles  on  anterodorsal  area  near  pleural  ridge  of  mesothorax.  Mesepimere  with  bristles  of  different  sizes. 
Metanotum  with  about  3 or  4 defined  rows  of  bristles,  posteriormost  row  of  long  bristles  and  short  intercalaries.  Other 
bristles  not  arranged  in  rows  in  anterior  metanotal  area.  Lateral  metanotal  area  apparently  with  no  more  than  1 bristle.  Met- 
episternum  with  oval  outline  interrupted  by  anterior  projection  of  metasternum,  provided  with  few  bristles.  Metepimere 
with  3 rows  of  uneven  bristles. 

Abdomen.  Combs  on  terga  II- V,  and  with  various  number  of  spines  (in  the  two  specimens  examined),  respectively,  14-15; 
14-15;  12-13;  14-15.  Upper  antesensilial  birstle  about  1/2  as  long  as  lower  bristle. 

Modified  abdominal  segments.  Tergum  VIII  reduced  to  subtriangular  plate  provided  with  broad  spiracle,  with  group  of 
short  bristles  near  antesensilial  bristles.  Sternum  VIII  large,  ensheating  principal  structures  of  genitalia,  provided  with  num- 
erous marginal  and  inner  bristles,  caudal  margin  entire,  without  sinus.  Clasper  large,  somewhat  pyriform,  projected  anterior- 
ly into  short  manubrium  curved  upward.  Process  with  subrounded  apical  expansion,  largely  squamose,  with  group  of  bristles 
on  outer  and  inner  surfaces.  Posterocaudal  margin  of  process  with  four  long  bristles.  Movable  process  of  clasper  broadest 
near  basal  area,  narrowed  apically,  with  bristles  of  varied  size.  Sternum  IX  (Fig.  10B)  like  those  of  other  males  of  genus. 

Distal  arm  club-shaped,  with  broad  and  rounded  apex  with  4 stout  bristles  on  caudal  margin;  remaining  bristles  smaller, 
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Fig.  9.  Adoratopsylla  intermedia  copha  Jordan.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Genitalia;  C.  Apex  of  aedeagus, 
A.I.T.  - Armature  of  inner  tube,  CR.  - Crochet,  C.S.  - Crescent  sclerite,  L.L.  - lateral  lobes,  L.S.I.  - Lateral  sclerotization  of 
inner  tube,  S.I.T.  - Sclerotized  inner  tube.  Female.  D.  Spermatheca  and  7th  abdominal  segment.  From  “The  Fleas  (Siphonap- 
tera)  of  Panama”  by  Tipton  and  Mdndez,  in  “Ectoparasites  of  Panama”,  Field  Museum  of  Natural  History,  Chicago  (1966). 
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Fig.  10.  Ctenidiosomus  traubi  Johnson.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Ninth  sternum;  C.  Clasper;  D.  Apex  of 
aedeagus. 
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scattered  over  most  of  arm.  Proximal  arm  of  sternum  IX  narrow  at  base,  broad  at  apex.  Aedeagus  like  that  of  Ctenidiosomus 
perplexus  Tipton  and  Machado-Allison.  Median  dorsal  lobe  broad,  with  rounded  dorsal  margin,  produced  as  caudal  subacum- 
inate blade.  Lateral  lobes  narrower  than  distal  lobe,  slightly  arched.  Crochets  crescent-shaped.  Aedeagal  apodemal  rod  arched 
apically.  Penis  rods  strongly  coiled,  extensively  fimbriate  on  apical  portion. 

Remarks.  — Presently,  Ctenidiosomus  traubi  is  known  only  from  Colombia,  where  it  has 
been  collected  in  localities  with  elevation  ranging  from  2200  m to  3500  m.  The  scant  material 
available  has  been  collected  from  one  marsupial  and  two  cricetine  rodent  species.  As  Lewis 
(1974)  pointed  out,  it  is  likely  that  the  preferred  hosts  of  C.  traubi  are  rodents. 

FAMILY  STEPHANOCIRCIDAE 
SUBFAMILY  CRANEOPSYLLINAE 
TRIBE  CRANEOPSYLLINI 

Cleopsylla  monticola  Smit 
(Figure  1 1) 


Cleopsylla  monticola  Smit,  1953,  Bull.  Brit.  Mus.  (Nat.  Hist.)  Entomol.,  3(5):  193,  Fig.  13,  15,  17,  19,  20. 

Material  examined.  — Ex  Oryzomys  albigularis.  Depto.  del  Cauca  - <5,  9 , Cerro  Munchique,  60  km.  by  road 
W.  Popaydn,  sitio  No.  1,  2500  m.,  V.  Depto.  del  Valle  - 13 <5,  69,  Finca  Holanda  (nr.  Paramo  de  Chinche),  2700  m.,  X. 

Ex  Rhipidomys  similis.  Depto.  del  Valle  - 2(5,  9 , Finca  Holanda,  2700  m.,  V. 

Ex  Thomasomys  cinereiv enter.  Depto.  del  Narino  — 2c5,  9 , Laguna  de  La  Cocha,  2700  m.,  V. 

Ex  Thomasomys  fuscatus.  Depto.  del  Valle  - (5,  Pichindd,  Finca  La  Flora,  1900  m.,  V. 

Remarks.  — Reports  of  this  helmet  flea  are  from  Ecuador,  Colombia  and  Venezuela.  In 
Colombia,  specimens  have  not  been  collected  above  2700  meters  elevation.  The  range  of  ver- 
tical distribution  for  this  species  in  Venezuela  is  from  120  meters  to  1443  meters  (Tipton  and 
Machado-Allison,  1971).  Five  species  of  cricitines  harbor  C.  monticola  in  southwestern  Colom- 
bia. (see  above  for  details)  Other  hosts  recorded  in  the  literature  are  Caenolestes  fuliginosus, 
Didelphis  marsupialis,  Marmosa  fuscata,  M.  dryas,  Oryzomys  minutus,  Rhipidomys  venustus, 
Rhipidomys  sp.,  Thomasomys  hylophilus,  T.  laniger,  T.  vestibus,  Chilomys  ins  tans,  and  birds. 

Sphinctopsylla  diomedes  Johnson 
(Figure  12) 


Sphinctopsylla  diomedes  Johnson,  1957,  Mem.  Ent.  Soc.  Wash.  5:68,  PI.  32. 

This  species  was  originally  described  from  two  male  specimens  ex  Caenolestes  obscurus, 
Colombia:  Depto.  of  Huila,  San  Agustin,  San  Antonio,  left  bank  of  Rio  Magdalena  (Cordillera 
Central),  2200  m,  24  Aug.  1950.  P.  Hershkovitz  collector. 

Material  examined.  — Ex  Caenolestes  obscurus.  Depto.  del  Cauca  - 8(5,  79,  PuracdPark,  3500  m.,  IV- VI.  Depto. 
de  Cundinamarca,  Municipio  de  Soacha  - 9,  Soche,  2700  m.,  IX. 

Description  of  female.  — Head  (Fig.  12A).  Frons  margin  moderately  rounded.  Helmet  comb  of  13  spines.  Genal 
comb  of  5 spines. 

Thorax.  Pronotum  (Fig.  12 A)  with  2 rows  of  bristles  and  conspicuous  comb  of  9 spines  per  side.  Remaining  thoracic 
structures  and  legs  as  in  male. 

Abdomen.  Terga  I-IV  with  apical  spineletes.  All  terga  with  two  rows  of  bristles  but  anteriormost  row  more  reduced.  Ter- 
gum  VII  with  2 subequal  antesensilial  bristles. 

Modified  abdominal  segments  (Fig.  12B).  Posterior  margin  of  tergum  VIII  sinuous,  with  2 groups  of  large,  stout  spini- 
form  bristles,  upper  group  of  4-6  bristles,  lower  group  of  1-3.  Both  groups  preceded  by  scattered  bristles  of  various  size  and 
location,  in  addition  to  short  and  moderate  size  marginal  bristles.  Spiracle  of  tergum  VIII  with  very  broad  basal  portion. 

Sterna  II- VI  with  1 row  of  6 bristles.  Sternum  VII  with  group  of  3-4  stout  spiniform  bristles  on  each  side,  in  addition  to  sev- 
eral inconspicuous  bristles.  Posterior  margin  of  this  sternum  almost  straight,  not  indented.  Sensillum  with  about  11  sensory 
pits  per  side.  Dorsal  anal  lobe  with  several  bristles.  Ventral  anal  lobe  with  only  1 or  2 bristles.  Anal  stylet  short  and  stout, 
dorsally  and  ventrally  convex,  its  apical  bristle  about  twice  the  length  of  stylet  body,  with  minute  ventral  bristle  and  mesal 
bristle  of  moderate  size.  Spermatheca  (Fig.  12B,  12C)  with  divided  bulga,  anterior  section  globular,  fairly  reticulate,  and  pos- 
terior section  not  reticulate,  followed  by  short,  upturned  unpigmented  hilla.  Main  body  of  bursa  copulatrix  short,  sinuous, 
weakly  sclerotized. 
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Fig.  11.  Cleopsylla  monticola  Smit.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Mesothorax,  metathorax  and  tergum  I. 
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Fig.  12.  Sphinctopsylla  diomedes  Johnson.  Female.  A.  Head,  prothorax  and  procoxa;  B.  Modified  abdominal  segments;  C 
Spermatheca. 
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Remarks.  — This  species  is  endemic  to  southwestern  Colombia  where  specimens  have  been 
found  in  areas  between  2200  and  3500  meters.  All  specimens  presently  existing  in  collections 
are  from  Caenolestes  obscurus  individuals,  which  seem  to  be  the  natural  host. 

Sphinctopsylla  tolmera  (Jordan) 


Craneopsylla  tolmera  Jordan,  1931,  Novit.  Zool.,  36:314,  Fig.  5. 

Material  examined.  — Ex  Thomasomys  cinereiventer.  Depto.  del  Narino  -(5,9,  Laguna  de  La  Cocha,  2700  m., 

V.  Depto.  del  Valle  - <5,  Finca  Holanda  (nr.  Paramo  de  Chinche),  2700  m.,  X. 

Remarks.  - The  geographical  range  of  S.  tolmera  involves  Colombia,  Ecuador  and  Venezuela, 
in  some  areas  exceeding  2000  meters  elevation.  Rodents  of  the  genus  Thomasomys  probably 
are  the  preferred  hosts  in  Colombia  and  Ecuador.  In  Venezuela  this  flea  species  seems  to  be 
more  associated  with  Oryzomys  minutus.  Of  36  males  and  76  females  recorded  by  Tipton 
and  Machado- Allison  (1972),  32  males  and  63  females  were  recovered  from  46  specimens  of 
this  rodent  species. 

Plocopsylla  phyllisae  Smit 
(Figure  13) 


Plocopsylla  phyllisae  Smit,  1953,  Bull.  Brit.  Mus.  (Nat.  Hist.)  Entomol.,  3:197,  Fig.  25,  26,  28,  30. 

Material  examined.  — Ex  Caenolestes  obscurus.  Depto.  del  Cauca  — 7(5,  ll9,  PuracdPark,  3500  m.,  IV,  V. 
Depto.  de  Cundinamarca,  Municipio  de  Soache  — 29,  El  Soche,  2700  m.,  IX. 

Remarks.  — Some  populations  of  this  species  live  in  territories  over  3000  meters  elevation 
in  Ecuador  and  Colombia.  The  holotype  male  was  secured  from  Oryzomys  sp;  nevertheless, 
the  material  (11  <5c5  and  2199)  available  to  us  for  study  came  from  six  specimens  of  Caenoles- 
tes obscurus,  which  is  probably  the  preferred  host.  Individuals  of  this  terrestrial  marsupial 
live  in  dark  damp  forests  of  paramos  and  are  crepuscular  or  nocturnal.  They  seem  to  be  pri- 
marily insectivorous  (Osgood,  1921 ; Tate,  1931). 

Plocopsylla  thor  Johnson 
(Figure  14) 


Plocopsylla  thor  Johnson,  1957,  Mem.  Ent.  Soc.  Wash.,  5:73-74,  PI.  38  (Fig.  1 , 2,  3,  6,  7),  PI.  39  (Fig.  1,  2,  3). 

Material  examined.  — Ex  Thomasomys  cinereiventer.  Depto.  del  Cauca  - 9,  Cerro  Munchique,  60  km.  by  road 
W.  Popaya'n,  sitio  No.  3,  V.  Depto.  de  Narino  - Laguna  de  La  Cocha,  2700  m.,  V. 

Remarks.  - Plocopsylla  thor  seems  to  be  restricted  to  areas  of  high  elevation  (particularly 
between  2000  and  3000  meters)  in  Colombia.  Specimens  have  been  found  associated  with 
cricetine  rodents  of  the  species  Oryzomys  albigularis  and  Thomasomys  spp.  The  typical  host 
for  this  flea  is  probably  Thomasomys  cinereiventer. 

FAMILY  ISCHNOPSYLLIDAE 

SUBFAMILY  ISCHNOPSYLLINAE 

Sternopsylla  distincta  speciosa  Johnson 
(Figure  15) 


Sternopsylla  distincta  speciosa  Johnson,  1957,  Mem.  Ent.  Soc.  Wash.  5:  100;  PI.  48,  Fig.  3,  4;  PI.  50,  Fig.  3,  8. 
Remarks.  - The  description  of  this  subspecies  is  based  on  a holotype  male,  an  allotype  fe- 
male, and  three  female  paratypes  ex  Tadarida  brasiliensis,  Peru:  Dept,  of  Cuzco,  Quince  Mil, 
19  June  1950,  C.  Kalinowski  collector.  One  male  and  three  female  paratypes  ex  Tadarida  sp., 
Colombia:  Dept,  of  Huila,  Pitalico,  1350  m,  28  Nov.  1951,  P.  Hershkovitz  collector.  No  other 
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Fig.  13.  Plocopsylla  phyllisae  Smit.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Mesothorax,  metathorax  and  tergum  I;  C 
Modified  abdominal  segments;  D.  Spermatheca. 
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Fig.  14.  Plocopsylla  thor  Johnson.  Male.  Head,  prothorax  and  procoxa. 
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Fig.  15.  Sternopsylla  distincta  speciosa  Johnson.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Eight  sternum;  C.  Process  and 
movable  finger  of  clasper;  D.  Distal  arm  of  ninth  sternum.  Female.  E.  Modified  abdominal  segments;  F.  Anal  stylet  and  ven- 
tral anal  lobe;  G.  Spermatheca.  From  “The  Fleas  (Siphonaptera)  of  Panama”  by  Tipton  and  Mdndez,  in  “Ectoparasites  of 
Panama”,  Field  Museum  of  Natural  History,  Chicago  (1966). 
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Colombian  records  are  mentioned  in  the  literature. 

FAMILY  CERATOPHYLLIDAE 
SUBFAMILY  LEPTOPSYLLINAE 

Leptopsylla  segnis  (Schonherr) 
(Figure  16) 


Pulex  segnis  Schonherr,  1811,  K.  svenska  Ventenskakad.  Handl.  (2)  32:98,  PI.  5,  Fig.  A.  B. 

Material  examined.  — Ex  Rhipidomys  latimanus.  Depto.  del  Valle,  Municipio  de  Cali  - 9,  Quebrada  Honda,  nr. 
Pichindd,  1800  m.,  IX. 

Ex  Rattus  rattus.  (3,  same  locality  as  above. 

Remarks.  — Leptopsylla  segnis  is  a cosmopolitan  species  which  has  been  introduced  with 
commensal  rodent  hosts  to  many  parts  of  the  world.  In  South  America  it  seems  to  be  confined 
to  areas  of  high  elevation  in  Colombia,  Ecuador,  Peru,  Venezuela,  Brazil,  Chile  and  Argentina. 
Typical  hosts  are  various  species  of  Muridae;  however,  the  true  host  is  the  house  mouse,  Mus 
mus  cuius. 

SUBFAMILY  CERATOPHYLLINAE 

Dasypsyllus  gallinulae  perpinnatus  (Baker) 

(Figure  17) 

Ceratophyllus  perpinnatus  Baker,  1904,  Proc.  U.S.  Nat.  Mus.,  27:  386,  391,  445,  Fig.  1-6. 

Material  examined.  — Ex  Thomasomys  cineriventer.  Departo.  del  Cauca,  Cerro  Munchique  - (3,  60  km.  by  road 
W.  Popay^n,  sitio  No.  1,  2500  m.,  V;  <3,  sitio  No.  3,  2500  m.,  V;  9,  Pena  del  Perro,  2160  m.,  V. 

Remarks.  - Dasypsyllus  gallinulae  perpinnatus  is  a widespread  bird  flea  species,  recorded 
from  several  countries  in  the  New  World.  Our  specimens  represent  the  first  report  of  this  tax- 
on for  Colombia.  It  is  also  known  from  Canada,  United  States  of  America,  Panama,  Venezuela 
and  Argentina. 

Our  specimens  were  obtained  from  different  sites  and  dates  on  three  Thomasomys  cinerei- 
venter  specimens.  These  rodents  were  trapped  on  the  ground;  however,  the  fact  that  they  were 
parasitized  by  this  bird  flea  suggests  that  T.  cinereiventer  is  perhaps  partly  arboreal.  The  fleas 
were  probably  obtained  from  bird  nests  located  on  trees  visited  by  the  rodents.  At  the  present 
time  little  is  known  about  the  habits  of  T.  cinereiventer. 

Pleochaetis  equatoris  equatoris  (Jordan) 

Ceratophyllus  equatoris  Jordan,  1933,  Novit.  Zool.,  38:  344,  Fig.  63,  (partim ). 

Material  examined.  — Ex  Thomasomys  cinereiventer.  Depto.  del  Narino  9,  Laguna  de  La  Cocha,  2700  m.,  V; 

9,  Km.  77,  between  Sibundoy  & Mocoa,  Comisaria  de  Putumayo,  2200  m.,  V. 

Remarks.  — Pleochaetis  equatoris  equatoris  has  been  reported  from  Peru,  Ecuador  and  Col- 
ombia. According  to  Johnson  (1957),  it  is  likely  that  specimens  from  Peru  assigned  by  Macch- 
iavello  (1948)  to  P.  equatoris  equatoris  are  P.  dolens  quitanus. 

Pleochaetis  smiti  Johnson 
(Figure  18) 


Pleochaetis  smiti  Johnson,  1954,  Jour.  Wash.  Acad.  Sci.,  44(9):  291,  295,  Fig.  1,  3,  6-8,  10,  12,  13,  16,  21,  25,  26,  31. 
Material  examined.  — Ex  Caenolestes  obscurus.  Depto.  del  Cauca  — 9,  Puracd  Park,  3500  m.,  IV. 

Ex  Oryzomys  albigularis.  Depto.  del  Cauca  - <3,  Cerro  Munchique,  60  km.  by  road  W.  Popayan,  sitio  No.  3,  2500  m.,  V. 
Depto  del  Valle  - 2(3,  29,  Finca  Holanda  (nr.  Paramo  de  Chinche),  2700  m.,  X. 
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Ex  Thomasomys  cinereiventer.  Depto.  de  Narino  - <3,  Laguna  de  La  Cocha,  2700  m.,  V;  Comisaria  de  Putumayo  - 9, 

Km.  38,  between  Pasto  & Sibundoy,  3100  m,  V;  <3,  Km.  77,  between  Sibundoy  and  Mocoa,  2200  m.,  V. 

Remarks.  - P.  smiti  is  to  date  known  from  Colombia,  Ecuador  and  Venezuela.  Judging  from 
our  collection  and  the  data  available  in  the  literature,  the  vertical  distribution  of  this  species  ex- 
tends from  1980  to  3810  meters.  Tipton  and  Machado- Allison  (1972)  report  abundant  mat- 
erial (203  males  and  208  females)  from  Venezuela.  Evidence  is  presented  by  these  authors  that 
the  characteristic  host  of  P.  smiti  in  Venezuela  is  Oryzomys  minutus.  They  recovered  364  spe- 
cimens of  P.  smiti  from  158  specimens  of  this  rodent. 

I suspect  that  in  Colombia,  P.  smiti  is  probably  more  specific  on  Oryzomys  albigularis\ 
however,  flea  specimens  collected  in  this  country  are  few  and  do  not  allow  final  interpretation 
as  to  preferred  host  species. 

SUPERFAMILY  RHOPALOPSYLLOIDEA 
FAMILY  RHOPALOPSYLLIDAE 

SUBFAMILY  RHOPALOPSYLLINAE 
TRIBE  PARAPSYLLINI 

Tetrapsyllus  comis  Jordan 
(Figure  19) 

Tetrapsyllus  comis  Jordan,  1931,  Novit.  Zool.,  37:135,  Fig.  1. 

Material  examined.  — Ex  Caenolestes  obscurus.  Depto.  del  Cauca  - 2?Purace  Park,  3500  m.,  V. 

Remarks.  — Tetrapsyllus  comis  was  hitherto  known  only  from  Ecuador.  Our  record  is  the 
first  for  the  Republic  of  Colombia.  The  scant  information  about  this  flea  does  not  allow  for 
determination  of  host  preference.  We  have  two  females  from  Caenolestes  obscurus  while  the 
Ecuadorian  holotype  female  was  taken  on  Sigmodon  sp.  Apparently,  T.  comis  is  a typical 
member  of  the  Andean  fauna  of  the  northwest  portion  of  South  America,  perhaps  limited  in 
its  distribution  to  Colombia  and  Ecuador.  The  male  of  this  species  remains  unknown. 

TRIBE  RHOPALOPSYLLINI 

Polygenis  bohlsi  bohlsi  (Wagner) 

(Figure  20) 


Pulex  bohlsi  Wagner,  1901,  Hor.  Soc.  Ent.  Ross.,  35:21,  PL  1,  Fig.  6. 

Material  examined.  — Ex  Oryzomys  albigularis.  Depto.  del  Valle  - <3,  Valle  del  Rio  Pichindd,  1700  - 1900  m., 

Ill;  Saladito  (Km.  12),  2000  m.,  II. 

Ex  Oryzomys  alfaroi.  Depto.  del  Valle,  Municipio  de  Buga  - 5(3,  79 , Sonso,  1000  m.,  V. 

Ex  Oryzomys  caliginosus.  Depto.  del  Valle,  Municipio  de  Buga  - 14(3,  149,  Sonso,  1000  m.,  Ill,  VI.  Depto.  del  Valle, 
Municipio  de  Cali  - 4(3,  79,  Valle  del  Rio  Pichindd,  1700  - 1900  m.,  Ill,  IV,  VI,  VII,  6,  59  , Pichindd,  1800  - 1880  m.,  I, 
III,  IV,  VII.  Depto.  del  Valle  - 39 , La  Buitrera,  1000  m.,  II;  35(3,  479  , Lago  Calima,  1450  m.,  II,  III;  (3,  Florida,  8 km. 
S.E.  “La  Diana”,  1700  m.,  XII. 

Ex  Thomasomys  fuscatus.  Depto.  del  Valle,  Municipio  de  Cali  - 9 , Pichindef,  IV. 

Remarks.  — Our  records  of  P.  bohlsi  bohlsi  extend  the  range  of  this  taxon  which  is  now 
known  from  Colombia,  Ecuador,  Venezuela,  Trinidad,  Brazil,  Argentina  and  Paraguay.  The 
majority  of  our  southwestern  Colombia  specimens  are  from  oryzomine  rodents  obtained  from 
1000  to  2000  meters  elevation.  Tipton  and  Machado-Allison  (1972)  suggest  that  the  optimum 
habitat  of  this  flea  species  is  at  elevations  between  1000  and  1500  meters  and  the  preferred 
hosts  are  cricetine  rodents  and  perhaps  more  specifically  of  akodont  stock. 
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Fig.  16.  Leptopsylla  segnis  (Schonherr).  Male.  A.  Head,  prothorax  and  procoxa;  B.  Mesothorax,  metathorax  and  tergum  I; 

C.  Process  and  movable  finger  of  clasper;  D.  Hind  femur  and  hind  tibia.  Female.  E.  Modified  abdominal  segments;  F.  Sperma- 
theca. 
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Fig.  17.  Dasypsyllus  gallinulae  perpinnatus  (Baker).  Male.  A.  Head,  prothorax  and  procoxa;  B.  Genitalia.  Female.  C.  Sperma- 
theca  and  7th  abdominal  segment.  From  “The  Fleas  (Siphonaptera)  of  Panama”  by  Tipton  and  Mdndez,  in  “Ectoparasites  of 
Panama”,  Field  Museum  of  Natural  History,  Chicago  (1966). 
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Fig.  18.  Pleochaetis  smiti  Johnson.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Process  and  movable  finger  of  clasper;  C.  Distal 
arm  of  9th  sternum.  Female.  D.  Modified  abdominal  segments;  E.  Spermatheca. 
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Fig.  19.  Tetrapsyllus  comis  Jordan.  Female.  A.  Head,  prothorax  and  procoxa;  B.  Modified  abdominal  segments;  C.  Spermathe- 
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Polygenis  caucensis,  new  species 
(Fig.  21,22) 


Type  Material.  — Holotype  6 ex  Oryzomys  caliginosus,  (00036),  Alto  Anchicaya',  650  m,  Depto.  del  Valle,  Colom- 
bia, 11.11.1974,  E.  Mdndez  & L.  Vela'squez;  allotype  9,  (00032),  same  locality,  date  and  collector;  9paratype,  (00042),  same 
locality,  date  and  collector;  <3 paratype  (Acc.  No.  B-571),  ex  Didelphis  marsupialis,  Curiche  River,  Depto.  del  Choco,  Colom- 
bia, 19. VI.  1967,  D.G.  Young 

Holotype  and  allotype  are  in  the  National  Museum  of  Natural  History,  Washington,  D.C.; 

I paratype  is  in  the  British  Museum  (Natural  History)  and  1 paratype  is  in  the  Gorgas  Memor- 
ial Laboratory’s  collection. 

Diagnosis.  - This  species  appears  to  be  closest  to  Polygenis  roberti  beebei  I.  Fox.  Males  are 
differentiated  by  the  more  reticulate  aedeagal  lateral  lobes.  In  addition,  P.  caucensis  males  have 
an  aedeagal  median  dorsal  lobe  with  a subapical  ridge,  a structure  apparently  absent  from  males 
of  P.  r.  beebei. 

Description.  — Male.  Head  (Fig.  21A).  Frons  fairly  rounded,  interrupted  by  short,  angular  tubercle  protruded  up- 
ward. Preantennal  region  with  moderate  number  of  micropores  and  2 pits  in  front  of  antennal  scape.  Preocular  row  of  2 bri- 
stles inserted  near  eye.  Post-ocular  row  with  few  minute  bristles  on  lower  and  upper  portions  of  preocular  region.  Arch  of 
tentorium  not  conspicuous.  Oral  angle  well  defined.  Genal  lobe  semiangular.  Eyes  subovate,  not  incised,  large  and  well  pig- 
mented. Maxilla  with  acuminate  tip  extended  to  last  segment  of  maxillary  palp.  Post-antennal  region  with  3 rows  of  bristles 
behind  antennal  scape.  Antennae  densely  covered  with  minute  and  prominent  bristles  irregularly  distributed. 

Thorax.  Pronotum  and  mesonotum  with  2 rows  of  bristles.  Mesepisternum  with  2 large  bristles  per  side.  Mesepimeron 
apparently  with  2 or  3 bristles  per  side.  Metanotum  with  3 rows  of  bristles.  Metanotal  flange  with  about  6 spinelets.  Metep- 
isternum  with  single  bristle.  Metepimeron  with  9 bristles  in  2 rows. 

Legs.  Posteromarginal  notches  of  metatibia  with  strong  bristles  with  following  distribution:  2-2-2-3-2-3. 

Abdomen.  Terga  I-V  with  spinelets  and  2 rows  of  bristles.  Unmodified  sterna  with  single  row  of  bristles,  those  of  sterna 

II  and  III  preceded  by  very  few  marginal  and  submarginal  bristles. 

Modified  abdominal  segments  (Fig.  21C).  Sternum  VIII  somewhat  reduced,  with  several  unequal  bristles.  Fixed  process 
of  clasper  (Fig.  21B)  broad,  with  its  total  length  in  excess  of  maximum  width,  and  with  barely  projected  apical  lobe,  dorsal 
margin  shallowly  sinuate,  posterior  and  ventral  margins  strongly  sinuate,  last  one  moderately  indented.  Chaetotaxy  as  illus- 
trated. Movable  finger  of  clasper  (Fig.  21B)  not  extended  to  apical  lobe,  with  several  marginal  and  inconspicuous  inner  bris- 
tles. Proximal  arm  of  sternum  IX  shorter  than  distal  arm,  of  irregular  shape,  narrowed  at  basal  portion,  then  considerably  ex- 
panded and  sinuate,  terminated  in  subangular  projection.  Distal  arm  of  sternum  IX  (Fig.  22A)  curved  cephalad,  more  dilated 
medially  but  gradually  tapered  toward  its  subrounded  tip.  Chaetotaxy  of  this  arm  limited  to  some  apical  bristles  and  postero- 
marginal bristles  of  various  sizes.  Heel  of  sternum  IX  prominent,  with  slender,  straight  terminal  tendon.  Sternum  VIII  with 
wide  subrounded  caudal  lobe  and  single  row  of  unequal  bristles.  Apodeme  of  aedeagus  (Fig.  22B)  broad,  shorter  than  termi- 
nal portion  of  aedeagus,  with  subrounded  apex.  Terminal  portion  of  aedeagus  (Fig.  22B)  with  semirounded  distolateral  lobes. 
Median  dorsal  lobe  large,  almost  reaching  posterior  portion  of  distolateral  lobes,  with  upper  margin  shallowly  convex.  Crochet 
not  apparent.  Lateral  lobe  gently  reticulated,  broadly  curved,  except  for  short  basal  angular  prominence.  Side  piece  prominent, 
almost  triangular,  its  longest  side  fairly  convex.  Fender  well  sclerotized,  arched  and  conspicuous.  Apical  portion  of  inner  tube 
larger  than  basal  portion,  strongly  convoluted,  with  final  portion  slender.  Basal  portion  of  inner  tube  of  moderate  proportions, 
with  narrow  foramen  on  anterior  half.  Crescent  sclerite  short,  indistinct.  Side  piece  broad,  of  irregular  shape,  with  anterior 
margin  convex,  posterior  margin  angulate.  Fulcral  latero-ventral  lobe  represented  by  short,  slightly  curved  knob-like  structure. 
Pseudo  tube  long,  sinuate,  well  sclerotized.  Lateral  thickening  of  end  chamber  very  long,  sinuous,  reaching  heel  at  base  of  ae- 
deagal pouch.  Heel  conspicuous,  slightly  curved  upward,  with  apex  subrounded.  Fluted  membrane  prominent. 

Female.  Head,  thorax,  legs  and  unmodified  abdominal  somites  essentially  as  in  male. 

Modified  abdominal  segments.  Tergum  VII  ventrally  expanded  beyond  longitudinal  axis  of  abdomen,  with  2 rows  of  bri- 
stles. Tergum  VIII  large,  with  sinuous  posterior  margin  and  bristles  of  different  length.  Sternum  VII  with  posterior  margin 
subtruncate,  with  several  uneven  bristles  apparently  in  single  row.  Sternum  VII  broad  but  not  conspicuous,  with  subangular 
caudal  margin.  Dorsal  anal  lobe  and  ventral  anal  lobe  both  with  subtruncate  apex  and  several  bristles.  Anal  stylet  about  two 
times  as  long  as  maximum  width,  with  2 minute  ventral  bristles  preceding  long  apical  bristle.  Spermatheca  (Fig.  22C)  with 
humped  bulga  well  delimited  from  short,  upturned  hilla.  Dorsal  margin  of  bulga  and  apex  of  hilla  respectively  with  short  pro- 
jection. 

Length.  Holotype,  2.96  mm;  allotype,  3.31  mm. 

Remarks.  — The  trivial  epithet  of  this  taxon  has  been  adopted  from  the  Depto.  del  Cauca, 
where  part  of  the  type  material  was  obtained. 
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Polygenis  delpontei,  new  species 
(Fig.  23,  24,  25) 


Type  material.  — Holotype  6 and  allotype  9(HTC-315)  ex  Oryzomys  caliginosus,  Colombia,  Depto.  del  Valle, 
Municipio  de  Cali,  Quebrada  Honda  near  Pichinde',  elevation  1800  m,  7. X.  1967,  H.  Trapido.  Paratypes:  3 9 with  same  data 
as  holotype;  1 (5(HTC-146)  with  same  host,  locality  and  collector  as  holotype  but  13. VIII. 1965;  1<3,  1 9(HTC-212)  with 
same  data  as  holotype  but  8.IX.1965;  1 9(HTC-213)  ex  Reithrodontomys  mexicanus,  other  data  as  HTC-212;  1 <3(HTC- 
243)  with  same  data  as  HTC-212  but  16.IX.1965;  1 9(HTC-302  ) ex  Oryzomys  (Oligoryzomys)  sp.  (?)  with  same  data  as 
HTC-212  but  4.X.1965.  Following  paratypes  with  same  data  as  holotype  except  date:  2 5 (HTC-317)  11. X. 1963;  l9(HTC- 
330)  19.X.1965;  l9  (HTC-393)  17. XI. 1965;  2 6 (HTC-397)  18.XI.1965;  l5(HTC-429)  with  same  data  as  holotype  but 
29.XI.1965;  1 9(HTC-454)  with  same  data  as  holotype  but  14.XII.1965;  1 5(HTC-1307)  with  same  data  as  holotype  but 
13.XII.1966,  2 (5(00007)  same  host,  Rincon  del  Yarumal,  Pichinde',  Depto.  del  Valle,  21-25.  I.  1974,  M.  Thomas  & L.  Vel- 
a'squez;  15(00010),  La  Buitrera,  Depto.  del  Valle,  7. II. 1974,  E.  Mendez  & L.  Velasquez;  ex  Thomasomys  fuscatus,  1(5, 
(HTC-2955),  Rincdn  del  Yarumal,  Pichinde',  Depto.  del  Valle,  8.V.1969,  H.  Trapido,  id,  with  same  host  and  locality  but 
28.V.1969;  l9  (00064),  Saladito  (Km  12),  2000  m,  Depto.  del  Valle,  17.11.1974,  E.  Mdndez  & L.  Vela'squez;  l5(HTC-805) 
with  same  data  as  holotype  but  elevation  1700  - 1900  m,  5. II. 1966;  l5(HTC-1317)  with  same  data  as  HTC-605  but  13. XII. 
1966. 

Holotype  and  allotype  are  in  the  U.S.  National  Museum  of  Natural  History.  Paratypes  are 
in  the  collections  of  the  following  institutions  and  specialists;  British  Museum  (Natural  History), 
Universidad  del  Valle,  Colombia,  Gorgas  Memorial  Laboratory,  Robert  Traub  and  Phyllis  T. 
Johnson. 

Diagnosis.  — Polygenis  delpontei  is  closely  related  to  P.  brachinus  Jordan.  It  differs  from 
this  species  primarily  in  that  it  has  the  terminal  portion  of  the  aedeagal  sclerotized  inner  tube 
rod-like  and  upturned.  In  P.  brachinus  the  terminal  portion  of  the  sclerotized  inner  tube  is 
flat  and  bent  downward. 

Description.  — Male.  Head  (Fig.  23A).  Frons  evenly  rounded.  Frontal  tubercle  barely  projected  out  of  margin,  sub- 
rounded by  wide  sclerotized  area.  Preantennal  region  profusely  covered  with  micropores.  Preantennal  row  of  7 unequal  bri- 
stles evenly  spaced.  Preocular  row  of  3 medium  size  bristles  and  2 or  3 secondary  short  bristles.  Premarginal  bristles  of  anten- 
nal fossa  weak,  inconspicuous.  Oral  angle  acute  but  not  prominent.  Genal  lobe  subangular.  Eye  oval,  with  small  ventral  in- 
dentation and  moderate  pigmentation.  Post  antennal  region  essentially  with  3 rows  but  posteriormost  bristle  somewhat  dis- 
placed, thus  suggesting  4th  row. 

Thorax.  Pronotum  and  mesonotum  each  with  2 rows  of  bristles,  last  row  with  intercalaries.  Mesepisternum  somewhat  re- 
ticulated, with  2 bristles.  Mesepimeron  with  3 bristles.  Metanotum  with  4 rows  of  bristles;  anterior  row  reduced  to  about  3 
or  4 bristles.  Flange  of  metanotum  with  9 to  11  spinelets. 

Legs.  Typical  of  genus.  Metatibia  with  posteromarginal  notches  with  strong  bristles  arranged  from  upper  to  lower  as  fol- 
lows: 2-2-2- 3-2-3. 

Modified  abdominal  segments  (Fig.  23C).  Tergum  VIII  small,  with  single  row  of  bristles.  Sternum  VIII  relatively  large, 
caudally  in  form  of  subangular  lobe,  with  1 row  of  5 to  7 unequal  bristles.  Caudal  flaps  of  sternum  VIII  opened  at  0.33  of 
ventral  margin.  Dorsal  and  anal  lobes  of  proctiger  as  in  other  Polygenis.  Fixed  process  of  clasper  (Fig.  23B)  with  subangular 
apical  lobe.  Dorsal  margin  barely  sinuate,  ventral  and  posterior  margins  strongly  sinuate  but  without  true  indentations.  Dor- 
sal area  of  fixed  process  very  setose;  rest  of  bristles  of  this  structure  scantly  distributed  over  ventral,  posterior  and  inner  ar- 
eas. Movable  process  of  clasper  (Fig.  23B)  slightly  shorter  than  distal  arm,  with  broad  apex,  usually  of  3 lobes.  Distal  arm  of 
sternum  IX  (Fig.  23A)  curved  cephalad,  with  broad  base,  but  with  about  equal  width  throughout  most  of  its  length,  numer- 
ous bristles  oriented  posteriorly.  Heel  of  sternum  IX  small,  with  short  slender  terminal  tendon.  Apodeme  of  aedeagus  (Fig. 

24B)  with  very  broad  portion  before  subrounded  apex.  Terminal  portion  of  aedeagus  (Fig.  24B)  with  prominent  rounded  dis- 
tolateral  lobes.  Median  dorsal  lobe  with  posterior  semiangular  projection.  Crochet  indistinct.  Lateral  lobe  broadly  convex. 

Dorsal  area  of  terminal  portion  of  aedeagus  with  distinct  striated  section  facing  apical  portion  of  sclerotized  inner  tube.  Lat- 
eral thickening  of  end  chamber  sinuous,  ended  almost  at  level  with  basal  segment  of  sclerotized  inner  tube.  Fender  long,  sin- 
uous and  slender.  Basal  portion  of  sclerotized  inner  tube  much  shorter  than  apical  portion  of  this  tube,  with  large  foramen 
on  posterior  half.  Ribs  scant,  with  irregular  distribution.  Crescent  sclerite  short,  sinuous.  F ulcral  latero-ventral  lobe  curved 
caudad,  with  rounded  apex.  Heel  at  base  of  aedeagal  pouch  subacute,  connected  with  apodemal  rod.  Vesicle  ventrally  ex- 
panded into  thick  ridge  of  irregular  shape.  Final  section  of  this  ridge  apparently  receiving  anterior  portion  of  fluted  mem- 
brane. Penis  rod  coiled,  ending  on  thick  nob-like  portion.  Fluted  membrane  moderately  developed. 

Female.  Head  (Fig.  25A).  Frons  more  evenly  rounded  than  in  male.  Thoracic  structures  and  legs  similar  to  those  of  male. 
Tergum  I with  2 or  3 rows  of  bristles  and  posteromarginal  row  of  spinelets.  Other  unmodified  abdominal  somites  as  in  male. 

Modified  abdominal  segments  (Fig.  25B).  Sternum  VIII  moderately  developed,  extended  beyond  longitudinal  axis  of  ab- 
domen, with  2 rows  of  bristles  and  single  antepygidial  bristles.  Tergum  VIII  long,  with  posterior  margin  somewhat  angular, 
with  several  posteromarginal  and  submarginal  bristles  preceded  by  long  irregular  row  of  bristles.  Sternum  VII  with  postero- 
caudal  margin  abruptly  truncate,  not  incised,  with  combination  of  long  and  short  bristles.  Sternum  VIII  reduced,  caudally 
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truncate.  Sternum  IX  short,  with  posterior  margin  straight  or  barely  arched.  Dorsal  anal  lobe  of  proctiger  (Fig.  25C)  with 
truncate  apex  and  prominent  apical  and  subapical  bristles.  Anal  stylet  with  2 minute  ventral  bristles  before  long  apical  bris- 
tle. Spermatheca  (Fig.  25  B,  D)  with  cribose  bulga  clearly  separated  from  short  hilla  with  terminal  portion  upturned,  dilated, 
semi-globular. 

Length.  Holotype,  2.04  mm;  allotype,  2.01  mm. 

Remarks.  — This  species  is  dedicated  to  the  memory  of  the  late  Dr.  Eduardo  Del  Ponte, 
whose  excellent  work  on  Siphonaptera  and  other  blood-sucking  insects  contributed  to  the 
foundation  of  medical  entomology  in  South  America. 

Polygenis  dunni  (Jordan  & Rothschild) 

(Figure  26) 


Rhopalopsyllus  dunni  Jordan  & Rothschild,  1922,  Ectop.,  1:269,  Fig.  261,  262. 

Remarks.  - Although  this  species  has  not  been  yet  recorded  from  Colombia,  there  is  a 
strong  possibility  that  it  occurs  in  this  country.  It  is  presently  known  from  Panama,  Venezuela 
and  Trinidad,  and  parasitizes  an  assemblage  of  hosts  (see  Tipton  and  Mendez,  1966  and  Tip- 
ton  and  Machado- Allison,  1972). 

Polygenis  hopkinsi,  new  species 
(Fig.  27,  28) 


Type  material.  — Holotype  male  ex  Oryzomys  albigularis  (HTC-1838),  Cerro  Munchique  (60  kms  by  road  west 
of  Popayin);  Pena  del  Cerro,  elevation  2160  m,  Departamento  del  Cauca,  Colombia,  11.V.1967,  H.  Trapido. 

The  holotype  is  in  the  U.S.  National  Museum  of  Natural  History. 

Diagnosis.  — Males  of  Polygenis  hopkinsi  are  similar  to  those  of  P.  litargus  Jordan  & Roths- 
child, from  which  they  are  readily  differentiated  by  having  the  terminal  portion  of  the  scler- 
otized  inner  tube  bent  upward.  In  P.  litargus  males,  this  structure  ends  barely  sinuate  and  or- 
iented cephalad. 

Description.  — Male.  Head  (Fig.  27A).  Frons  rounded,  its  contour  not  interrupted  by  unpronounced  clypeal  tubercle. 
Preantennal  area  above  clypeal  tubercle  with  micropores.  Preantennal  row  of  bristles  of  5 bristles,  one  near  antenna  exceeds 
others  in  size.  Preocular  row  of  3 principal  long  bristles  and  short  secondary  bristles  separated  from  displaced  minute  bristle 
inserted  near  ventral  margin.  Eye  subovate,  moderately  pigmented,  with  deep  ventral  indentation.  Tentorium  with  arched 
anterior  arm  preceding  principal  stem.  Oral  angle  short,  acuminate.  Tip  of  maxilla  extended  to  anterior  portion  of  last  seg- 
ment of  maxillary  palpus.  Genal  angle  subacuminate.  Postantennal  region  with  3 rows  of  gradually  increased  number  of  bri- 
stles. Micropores  limited  to  space  between  antennal  base  and  first  row  of  bristles.  Group  of  short  and  thin  bristles  located 
near  scape  of  antenna. 

Thorax.  Mesonotum  with  3 rows  of  bristles,  first  row  reduced,  of  2 or  3 bristles.  Mesepisternum  with  2 bristles.  Mesepi- 
meron  with  3 bristles.  Lateral  metanotal  area  with  2 large  bristles  preceded  by  2 short  bristles.  Metepisternum  with  single 
long  bristle  and  group  of  short  bristles  on  anteromarginal  projection. 

Legs.  As  in  other  Polygenis.  Metatibia  with  strong  bristles  inserted  in  notches  as  follows:  2-2-2-3-2-3. 

Abdomen.  Tergum  I with  3 rows  of  bristles,  first  row  reduced  to  about  4 bristles.  Remaining  unmodified  terga  with  2 
rows  of  bristles.  Sternum  I with  scattered  ventral,  subventral  and  inner  bristles.  Other  unmodified  sterna  with  single  row  of 
bristles. 

Modified  abdominal  segments  (Fig.  27C).  Tergum  VIII  short  but  extended  to  abdominal  axis.  Sternum  VIII  large,  with 
truncate  caudomarginal  expansion,  its  ventral  division  clearly  posterior  to  row  of  bristles.  Fixed  process  of  clasper  (Fig.  27B) 
with  dorsal  margin  moderately  sinuate,  gradually  elevated  toward  apical  portion.  Posterior  margin  of  fixed  process  very  un- 
dulate, with  short  semiangular  protrusion  proximad  to  fovea  of  fixed  process.  Ventral  margin  deeply  indented.  Bristles  of 
fixed  process  as  illustrated.  Movable  finger  (Fig.  27B)  slightly  bent  upwards,  not  extended  to  apex  of  fixed  process  of  clas- 
per, clothed  with  several  marginal,  submarginal  and  inner  bristles.  Distal  arm  of  sternum  IX  (Fig.  28A)  semi-falcate,  almost 
as  long  as  proximal  arm,  with  anterior  margin  devoid  of  bristles  and  posterior  margin  with  bristles  of  moderate  size  distri- 
buted over  half  its  length.  Heel  of  sternum  IX  heavily  sclerotized,  with  relatively  short  tendon.  Distolateral  lobes  of  aedeagus 
(Fig.  28B)  with  anterior  portion  subrounded  and  posterior  portion  obtuse,  prolonged  into  large  ventromarginal  extension. 
Median  dorsal  lobe  with  subangular  apical  portion.  Apicomedian  sclerite  of  aedeagus  striated.  Crochet  imperceptible.  Later- 
al lobe  undulate,  with  distinct  superior  subangular  projection.  Dorsal  area  of  terminal  portion  of  aedeagus  with  small  stria- 
ted section  facing  junction  of  apical  and  basal  portions  of  sclerotized  inner  tube.  Lateral  thickening  of  end  chamber  sinuous, 
ended  at  level  of  vesicle.  Lateroventral  sclerite  sickle-shaped  but  with  rounded  tip.  Heel  at  base  of  aedeagal  pouch  semi-acum- 
inate, attached  to  apodemal  rod.  Fender  semi-arched,  slender  and  elongate.  Apical  portion  of  sclerotized  inner  tube  with  2 
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loops,  its  terminal  section  wide,  upturned,  oriented  cephalad,  with  semiglobular  apex.  Basal  portion  of  sclerotized  inner  tube 
with  mesal  foramen  of  moderate  size.  Ventral  nodular  section  of  basal  portion  large  and  prominent.  Ribs  distributed  from 
area  near  vesicle  to  fender.  Crescent  sclerite  arched,  not  prominent.  Side  pieces  semi-triangular,  with  opposite  ends  acuminate. 

Length.  Holotype,  2.31  mm. 

Remarks.  — This  species  is  named  for  the  late  G.H.E.  Hopkins  in  recognition  of  the  outstand- 
ing contributions  he  made  to  the  systematics  of  Siphonaptera  and  Anoplura. 

Polygenis  klagesi  (Rothschild) 

(Figure  29) 


Pulex  klagesi  Rothschild,  1904,  Novit.  Zool.,  11:620,  PI.  9,  Fig.  28;  PI.  10,  Fig.  35,  39. 

Material  examined.  — Ex  Proechimys  semispinosus.  Departo.  del  Valle  - <5,  Rio  Raposo,  XI. 

Ex  Hoplomys  gymnurus.  Depto.  del  Valle  - 11(5,  11? , Alto  Anchicaya',  650  m.,  II. 

In  addition  to  material  from  the  southwest  part  of  Colombia,  I have  examined  1 1 males  and 
17  females  from  Carimagua,  Depto.  del  Meta,  8 males  and  1 1 females  from  the  Depto.  de  Antio- 
quia  and  large  series  of  males  and  females  from  Depto.  del  Choco. 

Remarks.  - Our  specimens  of  Polygenis  klagesi  taken  on  Hoplomys  gymnurus  from  Alto 
Anchicaya,  Depto.  del  Valle,  and  Curiche,  Depto.  del  Choco,  do  not  agree  in  certain  features 
with  specimens  taken  on  Proechimys  semispinosus  which  we  are  tentatively  interpreting  as  typ- 
ical Polygenis  klagesi  samuelis.  In  view  of  the  considerable  amount  of  variation  displayed  by 
P.  klagesi , it  is  advisable  not  to  try  to  segregate  Colombian  populations  into  subspecies  until 
an  adequate  study  of  material  obtained  throughout  the  geographical  range  of  these  fleas  is 
done. 

Polygenis  klagesi  is  presently  known  from  Brazil,  Panama,  Costa  Rica,  Colombia,  Venezuela, 
Trinidad  and  Ecuador,  from  sea  level  to  altitudes  below  900  meters. 

The  P.  klagesi  complex  occurs  on  a spectrum  of  hosts;  however,  these  fleas  are  more  natur- 
ally associated  with  the  spiny  rat  family  Echimyidae,  particularly  with  Proechimys. 

Polygenis  pradoi  (Wagner) 

(Figure  30) 


Rhopalopsyllus  pradoi  Wagner,  1937,  Zeits.  Parasit.,  9:420,  Fig.  4. 

Material  examined.  — Ex  Oryzomys  albigularis.  Depto.  del  Valle,  Municipio  de  Cali  — 2(5,  29,  Pichindd(La 
Esperanza),  1900  m.,  I,  VIII. 

Ex  Oryzomys  caliginosus.  Depto.  del  Valle,  Municipio  de  Cali  - 39,  Quebrada  Honda,  nr.  Pichinde',  1800  m.,  IX,  X;  9(5, 
189,  Valle  del  Rio  Pichindd,  1700-  1900  m„  I,  III,  VI-XI;4(5,  1 1 9 , Pichindd,  1780-1900  m„  X. 

Ex  Rhipidomys  latimanus.  Depto.  del  Valle,  Municipio  de  Cali  — (5,  Pichindd,  1900  m.,  XI. 

Ex  Thomasomys  fuscatus.  Depto.  del  Valle,  Municipio  de  Cali  - 9,  Valle  del  Rio  Pichindd,  1700  - 1900  m.,  XI. 

Remarks.  — Polygenis  pradoi  has  been  reported  from  Brazil.  Our  specimens  from  southwes- 
tern Colombia  represent  the  first  records  of  this  flea  species  for  the  country.  Oryzomys  (Mel- 
anomys)  caliginosus , probably  the  commonest  rodent  in  southwestern  Colombia,  stands  out 
as  the  more  favored  host  in  this  territory.  Of  48  specimens  of  P.  pradoi  obtained,  42  were  from 
that  host  while  four  were  taken  on  Oryzomys  albigularis , one  on  Rhipidomys  latimanus  and 
one  on  Thomasomys  fuscatus.  The  reports  of  this  species  from  Brazil  concern  the  following 
hosts:  Nasua  socialis,  Didelphis  cancrivora,  Oryzomys  physodes,  Akodon  sp.  (possibly  cursor ), 
a wild  rat  and  wild  mouse  (Johnson,  1957). 

Polygenis  roberti  beebei  (I.  Fox) 

(Figure  31) 


Rhopalopsyllus  beebei  I.  Fox,  1947,  Zool:  N.Y.  Zool.  Soc.,  32:117 , Fig.  2. 
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Remarks.  — Polygenis  roberti  beebei  has  not  been  yet  collected  in  the  southwest  corner  of 
Colombia;  nonetheless,  we  consider  its  presence  there  as  probable.  This  taxon  has  not  been  re- 
ported from  Colombia  in  the  literature;  however,  we  have  examined  36  specimens  (15  males 
and  21  females)  from  the  Departamento  de  Antioquia,  kindly  loaned  by  Dr.  V.J.  Tipton. 

The  zoogeography  of  P.  roberti  beebei  presently  involves  Venezuela,  Peru,  Colombia,  Trini- 
dad and  Panama.  It  has  been  collected  at  low  and  moderate  altitudes.  The  normal  hosts  of 
this  flea  are  marsupials  and  rodents,  notably  some  members  of  the  cricetine  genus  Oryzomys. 

Polygenis  thurmani  Johnson 
(Figure  32) 

Polygenis  thurmani  Johnson,  1957,  Mem.  Ent.  Soc.  Wash.  5:169-170,  Pis.  84,  85. 

Material  examined.  — Ex  Didelphis  marsupialis.  Depto.  del  Valle  - 6,  29,  Lago  Calima,  1450  m.,  II. 

Ex  Oryzomys  albigularis.  Depto.  del  Valle,  Municipio  de  Cali  - (5,  Quebrada  Norte,  Finca  La  Flora,  Pichindd,  1900  m., 
VIII;  6,  La  Esperanza,  Pichindd,  VIII;  <3,  29,  Quebrada  Honda,  nr.  Pichindd,  1800  m.,  X;  3d,  9,  Pichindd,  1600  m.,  I. 

Ex  Oryzomys  species  (probably  O.  caliginosus).  Depto.  del  Valle,  Municipio  de  Cali  - 9 , Quebrada  Honda,  nr.  Pichindd, 
1800  m.,  XII. 

Ex  Rhipidomys  latimanus.  Depto.  del  Valle,  Municipio  de  Cali  - d,  Valle  del  Rio  Pichindd,  1700  - 1900  m.,  VII;  9,  La 
Cumbre,  Finca  La  Maria,  1500  m.,  XI. 

Remarks.  — Polygenis  thurmani  is  now  known  from  Peru  and  Colombia.  The  vertical  distri- 
bution indicated  by  our  material  from  southwestern  Colombia  fluctuates  from  1450  meters 
to  1900  meters  elevation.  Our  present  information  shows  that  in  every  one  of  these  countries 
the  hosts  favored  by  P.  thurmani  are  different.  In  Peru  this  flea  has  been  taken  from  Akodon 
pulcherrimus  inambari,  Phyllotis  phaeus,  Oryzomys  stolzmanni  or  Oxymycteris  p.  nigrifrons. 
Our  Colombian  specimens  are  from  Didelphis  marsupialis,  Oryzomys  albigularis,  Oryzomys 
sp.  (probably  O.  caliginosus ),  and  Rhipidomys  latimanus.  The  data  on  this  species  is  still  in- 
adequate for  drawing  any  conclusions  on  host  preference.  However,  the  premise  that  Oryzo- 
mys albigularis  is  the  typical  host  might  be  reasonably  founded  on  the  basis  of  our  collection: 
ten  of  16  specimens  of  P.  thurmani  were  found  on  this  rodent. 

Polygenis  trapidoi,  new  species 
(Fig.  33,  34) 

Type  material.  — Holotype  d(HTC-1236)  from  Oryzomys  caliginosus,  Colombia,  Depto.  del  Valle,  Municipio  de 
Cali,  Valle  del  Rio  Pichindd,  elevation  1700  - 1900  m,  31. X. 1966,  H.  Trapido.  Paratypes  as  follows:  ldwith  same  data  as 
holotype:  ld(HTC-1629)  with  other  data  as  holotype  but  31. III. 1967,  ld(HTC-1603),  represented  by  mounted  genitalia 
only,  with  same  data  as  holotype  but  17. III. 1967;  ld(00005),  same  host  and  locality  but  21-25.1.1974,  M.  Thomas  & L.  Vel- 
asquez; ld(00007),  same  data  as  00005,  1(5(00008),  same  data  as  (00005). 

The  holotype  male  is  in  the  U.S.  National  Museum  of  Natural  History.  One  paratype  male 
is  in  the  British  Museum  (Natural  History)  and  the  other  paratype  males  remain  in  the  Gorgas 
Memorial  Laboratory’s  collection. 

Diagnosis.  — Near  P.  dunni  Jordan  & Rothschild  from  which  it  is  separable  by  the  subangu- 
lar  caudomarginal  expansion  of  sternum  VIII.  Other  diagnostic  structures  are  contained  in  the 
genitalia  illustrated. 

Description.  — Male.  Head  (Fig.  33A).  Frontal  tubercle  not  exserted.  Micropores  dispersed  from  area  before  falx  to 
proximity  of  frontal  tubercle.  Preantennal  row  of  5 bristles,  one  near  antenna  longest.  Preocular  row  with  3 prominent  bris- 
tles and  about  equal  number  of  minute  bristles.  Oral  angle  acuminate.  Eye  moderately  pigmented,  with  profound  ventral  sin- 
us. Tentorium  well  defined,  with  anterior  stem  strongly  arched.  Maxillary  lobe  acuminate,  extended  to  4th  segment  of  max- 
illary palpus.  Genal  lobe  definitely  angular.  Post  antennal  area  with  3 rows  of  bristles  and  group  of  minute  bristles  close  to 
antennal  scape.  Pronotum  wide,  its  posterior  margin  extended  beyond  level  of  proepimeron. 

Thorax.  Pronotum  and  mesonotum  each  with  2 rows  of  bristles.  Metanotum  having  3 rows  of  bristles.  Lateral  metanotal 
area  with  3 short  anterior  bristles  followed  by  2 large  posterior  bristles.  Metepisternum  with  single  bristle  near  pleural  arch. 
Metepimeron  with  6 bristles  distributed  in  2 rows. 
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Legs.  Metatibia  with  6 posteromarginal  notches  with  strong  bristles  as  follows:  2-2-2-3-2-3. 

Modified  abdominal  segments  (Fig.  33C).  Tergum  VIII  small  but. extended  to  abdominal  axis.  Sternum  VIII  with  poster- 
ior margin  undulant  but  entire,  with  appreciably  expanded  subangular  posterocaudal  portion,  having  10  bristles  of  diverse 
sizes  oriented  on  mesal  area.  Fixed  process  of  clasper  (Fig.  33B)  with  subangular  posterolateral  elevation.  Posterior  margin  of 
fixed  process  with  angular  prominence  at  about  0.25  of  distance  from  top.  Ventral  margin  notably  undulate;  distribution  of 
bristles  as  illustrated.  Movable  process  of  clasper  (Fig.  33B)  elongate  but  not  extended  to  apical  portion  of  fixed  process  of 
clasper;  barely  wider  on  medial  region  with  lateral  margins  slightly  sinuate,  with  bristles  scattered  along  margins  and  inner 
areas.  Proximal  arm  of  sternum  IX  (Fig.  33C)  shorter  than  distal  arm,  constricted  before  bilobed  apex.  Distal  arm  of  sternum 
IX  (Fig.  34A)  elongate,  slightly  curved  upward,  with  numerous  marginal  and  submarginal  bristles  of  various  sizes.  Basal  spur 
of  sternum  IX  projected,  with  thick  and  highly  sclerotized  basal  portion,  provided  with  slender  tendon.  Distolateral  lobes  of 
terminal  portion  of  aedeagus  (Fig.  34B)  somewhat  falcate.  Median  dorsal  lobe  angular.  Apico-median  sclerite  of  aedeagus  re- 
duced and  striated.  Crochet  indistinct.  Lateral  lobe  wide,  irregularly  sinuated.  Fender  reduced  and  arched.  Apical  portion  of 
inner  tube  slightly  larger  than  basal  portion  of  sclerotized  inner  tube,  with  coiled  section  of  2 or  3 loops,  ended  in  free  un- 
dulated portion  directed  upward.  Basal  portion  of  sclerotized  inner  tube  compact,  with  most  of  superomarginal  area  straight, 
with  very  narrow  foramen  almost  limited  to  anterior  half  but  extended  beyond  mid  point  into  fraction  of  posterior  half.  Ven- 
tral nodular  section  of  this  basal  portion  small.  Ribs  very  numerous,  on  most  of  anterior  section  of  terminal  portion  of  aedea- 
gus. Crescent  sclerite  sinuated,  inconspicuous.  Side  pieces  elongate,  sinuous,  with  2 opposite  acuminate  extremes.  Latero- 
ventral  sclerite  represented  by  curved  knob-like  structure  with  broad  obtuse  apex.  Heel  at  base  of  aedeagal  pouch  semi-fal- 
cate, very  prominent.  Fluted  membrane  well  developed. 

Length.  Holotype,  2.04  mm. 

Remarks.  — I take  great  pleasure  in  dedicating  this  species  to  Dr.  Harold  Trapido  in  appre- 
ciation for  his  kind  collaboration  and  his  contributions  to  the  knowledge  of  ectoparasites. 

Scolopsyllus  colombianus  Mendez 
(Fig.  35,  36) 


Scolopsyllus  colombianus  Mdndez,  1968,  J.  Med.  Ent.  5:405-410,  Fig.  1-14. 

Material  examined.  — Ex  Oryzomys  caliginosus.  Depto.  del  Valle,  Municipio  de  Cali  - dholotype,  9 allotype, 
Quebrada  Honda,  nr.  Pichindd,  1800  m,  IX;  9 paratype,  same  locality,  XII;  29  paratypes,  Valle  del  Rio  Pichindd,  1700  - 1900 
m.,  HI,  V. 

Ex  Oryzomys  alfaroi.  Depto.  del  Valle,  Municipio  de  Cali  — (5 paratype,  Valle  del  Rio  Pichindd,  XI. 

Ex  Didelphis  marsupialis.  Depto.  del  Valle,  Municipio  de  Cali  - Pichindd,  1600  m.,  VIII. 

Remarks.  — Scolopsyllus  colombianus  is  probably  endemic  to  subtropical  mountains  of 
moderate  elevations  surrounding  the  Cauca  Valley.  The  preferred  host  appears  to  be  Oryzom- 
ys caliginosus , which  is  the  most  abundant  and  widespread  rodent  in  the  Departamento  del 
Valle. 

Rhopalopsyllus  australis  tupinus  Jordan  & Rothschild 
(Figure  37) 


Rhopalopsyllus  australis  tupinus  Jordan  & Rothschild,  1923,  Ectop.,  1:328,  Fig.  339. 

Material  examined.  — Ex  Eira  barbara.  Depto.  del  Valle,  Municipio  de  Cali  - (3,  Pichinde',  VI. 

Remarks.  — Data  gathered  in  Panama  (Tipton  and  Mendez,  1966)  indicated  that  R.  austra- 
lis tupinus  is  normally  found  in  association  with  the  caviomorph  rodent  species  Dasyprocta 
punctata  and  Agouti  paca,  which  are  the  more  selected  hosts.  The  Collared  Peccary,  Tayassu 
tajacu,  and  the  White-lipped  Peccary,  Tayassu  pecari , follow  those  rodents  in  host  preference. 
Other  animals  such  as  Didelphis  marsupialis,  Chironectes  minimus,  Proechimys  semispinosus 
and  other  rodents,  are  also  favored  to  a lower  degree.  Occasional  hosts  are  carnivores  like 
Eira  barbara,  Galictis  allamandi,  Canis  familiaris,  and  others,  that  are  infested  by  fleas  obtain- 
ed from  their  prey. 

Rhopallopsyllus  australis  tupinus  has  not  been  previously  reported  from  Colombia.  We  have 
also  examined  one  male  and  five  females  from  Carimangua,  Departamento  del  Meta.  This  spe- 
cies is  known  from  Panama,  Bolivia,  Brazil  and  Peru.  At  least  in  Panama,  specimens  of  this 
taxon  have  been  collected  from  sea  level  to  elevations  close  to  1600  meters. 
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Fig.  20.  Polygenis  bohlsi  bohlsi  (Wagner).  Male.  A.  Head,  prothorax  and  procoxa;  B.  Process  and  movable  finger  of  clasper; 
C.  Apex  of  aedeagus.  Female.  D.  Distal  arm  of  9th  sternum;  E.  Spermatheca. 
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Fig.  21.  Polygenis  caucensis,  n.  sp.  Male.  A.  Head  and  prothorax;  B.  Process  and  movable  finger  of  clasper;  C.  Modified  abdo- 
minal segments. 
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Fig.  22.  Polygenis  caucensis,  n.  sp.  Male.  A.  Distal  arm  of  9th  sternum;  B.  Apex  of  aedeagus.  Female.  C.  Spermatheca. 
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Fig.  23.  Polygems  delpontei,  n.  sp.  Male.  A.  Head  and  prothorax;  B.  Process  and  movable  finger  of  clasper;  C.  Modified  abdo- 
minal segments. 
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Fig.  24.  Polygenis  delpontei,  n.  sp.  Male.  A.  Distal  arm  of  9th  sternum;  B.  Apex  of  aedeagus. 
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Fig.  25.  Polygenis  delpontei,  n.  sp.  Female.  A.  Head  and  prothorax;  B.  Modified  abdominal  segments;  C.  Dorsal  and  anal  lobes 
of  proctiger;  D.  Spermatheca. 
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Fig.  26.  Polygenis  dunni  (Jordan  & Rothschild).  Male.  A.  Head,  prothorax  and  procoxa;  B.  Genitalia.  Female.  C.  Spermatheca 
and  7th  abdominal  segment.  From  “The  Fleas  (Siphonaptera)  of  Panama”  by  Tipton  and  Mdndez,  in  “Ectoparasites  of  Pana- 
ma”, Field  Museum  of  Natural  History,  Chicago  (1966). 
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Fig.  27.  Polygenis  hopkinsi,  n.  sp.  Male.  A.  Head  and  prothorax;  B.  Process  and  movable  finger  of  clasper;  C.  Modified  abdo- 
minal segments. 
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Fig.  28.  Polygenis  hopkinsi,  n.  sp.  Male.  A.  Distal  arm  of  9th  sternum;  B.  Apex  of  aedeagus. 
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Fig.  29.  Polygenis  klagesi  (Rothschild).  Male.  A.  Head,  prothorax  and  procoxa;  B.  Genitalia.  Female.  C.  Spermatheca  and 
7th  abdominal  segment. 
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Fig.  30.  Polygenis  pradoi  (Wagner).  Male.  A.  Head,  prothorax  and  procoxa;  B.  Process  and  movable  finger  of  clasper;  C.  Apex 
of  aedeagus;  D.  Distal  arm  of  9th  sternum.  Female.  E.  Spermatheca. 
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Fig.  31.  Polygenis  roberti  beebei  (I.  Fox).  Male.  A.  Head,  prothorax  and  procoxa;  B.  Genitalia.  Female.  C.  Spermatheca  and 
7th  abdominal  segment.  From  “The  Fleas  (Siphonaptera)  of  Panama”  by  Tipton  and  Mdndez,  in  “Ectoparasites  of  Panama” 
Field  Museum  of  Natural  History,  Chicago  (1966). 
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Fig.  32.  Polygenis  thurmani  Johnson.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Process  and  movable  finger  of  clasper;  C. 
Apex  of  aedeagus;  D.  Distal  arm  of  9th  sternum.  Female.  E.  Spermatheca. 
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Fig.  33.  Polygenis  trapidoi,  n.  sp.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Process  and  movable  finger  of  clasper;  C.  Modi- 
fied abdominal  segments. 


\\ 
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Fig.  34.  Polygenis  trapidoi,  n.  sp.  Male.  A.  Distal  arm  of  9th  sternum;  B.  Apex  of  aedeagus. 
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Rhopalopsyllus  cacicus  saevus  Jordan  & Rothschild 
(Figure  38) 


Rhopalopsyllus  cacicus  saevus,  1923,  Ectop.,  1:325,  Fig.  332. 

Remarks.  - I have  not  obtained  specimens  in  the  southwest  part  of  Colombia;  however,  it 
seems  reasonable  to  presume  presence  of  this  species  in  this  territory  since  it  is  known  from 
other  areas  of  Colombia  with  similar  ecological  conditions  and  hosts.  This  form  has  been  re- 
ported from  this  country  by  Fuller  (1942)  and  I have  examined  specimens  from  Carimagua, 
Departamento  del  Meta. 

So  far  R.  cacicus  saevus  is  known  from  Venezuela,  Trinidad,  Colombia,  Panama,  Costa  Rica, 
El  Salvador,  Guatemala  and  Mexico.  It  is  apparent  that  this  flea  has  an  affinity  for  Dasypus 
novemcinctus  and  Didelphis  marsupialis  throughout  its  geographical  range;  nevertheless,  it  is 
interesting  to  note  that  our  series  from  Carimagua  ( 1 2 males  and  5 females)  were  entirely  ob- 
tained from  Agouti  paca.  In  Panama  Juxtapulex  echidnophagoides  seems  to  replace  R.  cacicus 
saevus  on  its  principal  host,  Dasypus  novemcinctus  fenestratus  in  areas  of  high  elevations  (Tip- 
ton  and  Mendez,  1967). 

Rhopalopsyllus  lugubris  Jordan  & Rothschild 
(Figure  39) 


Rhopalopsyllus  lugubris  Jordan  & Rothschild,  1908,  Parasit.,  1:74,  PI.  3,  Fig.  12;  PI.  6,  Fig.  9. 

Remarks.  — Although  specimens  of  R.  lugubris  are  lacking  from  our  material  from  the 
southwest  portion  of  Colombia,  no  doubt  this  flea  occurs  in  this  territory. 

Rhopalopsyllus  lugubris  has  been  found  in  Panama,  Colombia,  Brazil,  Peru  and  Venezuela, 
parasitizing  a miscellaneous  group  of  hosts  at  low  and  moderate  elevations.  The  strong  prefer- 
ence of  specimens  for  Agouti  paca  is  shown  in  data  presented  by  Tipton  and  Mendez  (1967), 
and  Tipton  and  Machado- Allison  (1972).  Our  collection  of  Colombian  fleas  contains  a lot  of 
R.  lugubris  represented  by  36  males  and  70  females  collected  mainly  from  Agouti  paca  at 
Carimagua,  Departamento  del  Meta.  We  assign  these  fleas  to  the  form  R.  lugubris  cryptoctenes 
(Enderlein). 

SUPERFAMILY  PULICOIDEA 
FAMILY  PULICIDAE 

SUBFAMILY  PULICINAE 
TRIBE  XENOPSYLLINI 

Xenopsylla  cheopis  (Rothschild) 

(Figure  40) 

Pulex  cheopis  Rothschild,  1903,  Ent.  Mon.  Mag.,  39:85,  PI.  1,  Fig.  3,  9;  PI.  2,  Fig.  12,  19. 

Material  examined.  — Ex  Aletes  fusciceps.  Depto.  del  Valle  - 9 <5,  129,  Buenaventura,  XI. 

Ex  Oryzomys  caliginosus.  Depto.  del  Valle,  Municipio  de  Cali  - 9 , Valle  del  Rio  Pichinde',  1700  m.,  VIII. 

Ex  “rat”  (probably  Rattus  norvegicus ).  Depto.  del  Valle  - 9 , vie.  Cali,  VII. 

Ex  Rattus  rattus.  Depto.  del  Valle  - 3(5,  129,  Acarology  Barns. 

Remarks.  — Xenopsylla  cheopis  is  a common  parasite  of  commensal  rats  and  is  widely  spread 
over  the  Asiatic,  Ethiopian,  Palaearctic,  Neotropical  and  Australian  Region.  Many  mammals 
have  been  found  parasitized  by  this  major  vector  of  plague,  but  murids  occupy  first  rank  in 
host  preference. 
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Fig.  35.  Scolopsyllus  colombianus  Mendez.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Mesothorax,  metathorax  and  tergum  I; 
C.  Process  and  movable  finger  of  clasper;  D.  Distal  arm  of  9th  sternum. 
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Fig.  36.  Scolopsyllus  colombianus  Mendez.  Female.  A.  Head  and  prothorax;  B.  Modified  abdominal  segments;  C.  Dorsal  and 
anal  lobes  of  proctiger;  D.  Spermatheca. 
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Fig.  37.  Rhopalopsyllus  australis  tupinus  Jordan  & Rothschild.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Genitalia.  Female. 
C.  Spermatheca  and  7th  abdominal  segment.  From  “The  Fleas  (Siphonaptera)  of  Panama”,  by  Tipton  and  Mdndez,  in  “Ecto- 
parasites of  Panama”,  Field  Museum  of  Natural  History,  Chicago  (1966). 
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Fig.  38.  Rhopalopsyllus  cacicus  saevus  Jordan  & Rothschild.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Genitalia.  Female. 

C.  Spermatheca  and  7th  abdominal  segment.  FromBThe  Fleas  (Siphonaptera)  of  Panama”  by  Tipton  and  Me'ndez,  in  “Ecto- 
parasites of  Panama”,  Field  Museum  of  Natural  History,  Chicago  (1966). 
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Fig.  39.  Rhopalopsyllus  lugubris  Jordan  & Rothschild.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Genitalia;  C.  Process  and 
movable  finger  of  clasper.  Female.  D.  Spermatheca  and  7th  abdominal  segment.  From  “The  Fleas  (Siphonaptera)  of  Panama” 
by  Tipton  and  Mdndez,  in  “Ectoparasites  of  Panama”,  Field  Museum  of  Natural  History,  Chicago  (1966). 
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TRIBE  ARCHAEOPSYLLINI 

Ctenocephalides  felis  (Bouche) 

(Figure  41) 

Pulex  felis  Bouchd,  1835,  Nova  Acta  Phys.  Med.  Acad.  Caes.  Leop.  Carol.  17:505,  Fig.  2. 

Material  examined.  — Ex  Didelphis  marsupialis.  Depto.  del  Valle,  Municipio  de  Cali  - 2(5,  vie.  Cali,  VIII.  Depto. 
del  Valle,  Municipio  de  Buga  — 2(5,  Sonso,  VI. 

Ex  Homo  sapiens.  Depto.  del  Valle  -(5,9,  Universidad  Del  Valle,  V. 

Ex  Oryzomys  caliginosus.  Depto.  del  Valle  - 9,  Lago  Calima,  1450  m.,  II. 

Ex  Felis  catus.  Depto.  del  Valle  - 2(5,  9,  XII. 

Ex  Cerdocyon  thous.  Depto.  del  Valle  - (5,  Valle  del  Cauca,  Yumbo  - Palmesca  Roadside,  IX. 

Remarks.  — This  species  is  almost  cosmopolitan  and  has  been  reported  from  sea  level  to 
over  4000  meters  elevation.  It  has  been  found  on  a wide  range  of  hosts,  including  man;  how- 
ever, it  is  more  specific  on  the  domestic  cat,  Felis  ( Felis)  catus,  and  secondarily  on  other  car- 
nivores. 

TRIBE  PULICINI 

Pulex  irritans  Linnaeus 
(Figure  42) 


Pulex  irritans  Linnaeus,  1758,  Syst.  Nat.,  10th  ed.:614. 

Remarks.  — Pulex  irritans  is  cosmopolitan  and  inhabits  warm  and  temperate  regions  of  the 
world.  It  has  a wide  host  range  and  shows  marked  preference  for  various  carnivores,  man  and 
certain  ungulates.  This  species  was  reported  from  the  Departamento  del  Valle  by  Renjifo  (1944). 
Other  Colombian  records  are  given  by  Fuller  (1942).  Pulex  irritans  was  considered  the  only 
flea  (other  than  X.  cheopis ) of  importance  in  Peruvian  plague  (Moll  and  O’Leary,  1945: 168). 

Pulex  simulans  Baker 

Pulex  simulans  Baker,  1895,  Can.  Ent.,  27:65,  67. 

Material  examined.  — Ex  Thomasomys  cineriventer.  Depto.  de  Narino  - 9,  Laguna  de  la  Cocha,  2700  m.,  V. 

Remarks.  — This  specimen  represents  the  first  record  of  P.  simulans  in  Colombia.  The  geo- 
graphical distribution  of  this  species  also  includes  Panama,  Mexico,  Venezuela  and  the  United 
States  of  America. 

SUBFAMILY  TUNGINAE 

Rhynchopsyllus  pulex  Haller 
(Figure  43) 

Rhynchopsyllus  pulex  Haller,  1880,  Arch.  Naturg.,  Jahrg.  46,  Bd.  1:82,  PI.  6,  Fig.  1-13. 

Material  examined.  — Ex  Molossus  molossus  major  (specimens).  Depto.  del  Valle,  Municipio  de  Cali  - vie.  Cali, 

VII.  Ex  guano  of  Molossus  molossus  major.  Depto.  del  Valle,  Municipio  de  Cali  - 6(5 in  attic  of  house,  La  Buitrera,  ca.  10  km. 
S.W.  Cali,  1100  m.,  IV. 

Ex  Molossus  molossus.  Depto.  del  Valle,  Municipio  de  Cali  - 29,  Cali,  inside  house,  IV;  49  Mayaguez,  V. 

Ex  Molossus  molossus  major,  or  Glossophaga  soricina,  or  Desmodus  rotundus:  Depto.  del  Valle,  Municipio  de  Cali  - 39, 

Site  1-A,  vie.  Cali,  VIII. 

Ex  Noctilio  labialis.  Depto.  del  Valle,  Municipio  de  Cali  - 149,  side  of  Rio  Cauca,  Pool  NL3,  III. 

Remarks.  — The  known  geographical  range  of  R.  pulex  includes  Argentina,  Bolivia,  Brazil, 
Chile,  Colombia,  Ecuador,  Peru,  Venezuela,  Panama  and  Texas  (southern  United  States).  Inas- 
much as  this  flea  is  a true  parasite  of  bats,  especially  molossids,  its  distribution  is  probably 
correlated  with  that  of  its  hosts. 
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Maurice  Thomas  kindly  presented  to  us  six  male  specimens  of  Rhynchopsyllus  that  he 
reared  from  guano  of  Molossus  molossus  major  obtained  at  “La  Buitrera”.  Comparisons  with 
males  of  Panamanian  Rhynchopsyllus  megastigmata,  indicate  that  they  represent  the  same 
taxon.  An  evaluation  of  characters  estimated  as  critical  for  separating  females  of  R.  pulex  and 
R.  megastigmata  allowed  us  to  observe  that  they  are  varied  and  therefore  unreliable.  We  con- 
clude that  Rhynchopsyllus  megastigmata  Traub  and  Gammons,  1950,  is  conspecific  with 
Rhynchopsyllus  pulex  Haller,  1880. 

Tunga  penetrans  (Linnaeus) 

(Figure  44) 


Pulex  penetrans  Linnaeus,  1758,  Syst.  Nat.,  10th  ed.:614. 

Remarks.  — Tunga  penetrans  is  distributed  in  warm  territories  of  the  Neotropical  and  Eth- 
iopian regions.  This  species  is  adapted  to  fixed  parasitism  and  has  been  recovered  from  various 
hosts  but  displays  high  preference  for  Sus  scrofa  and  Homo  sapiens. 

We  have  been  unable  to  obtain  specimens  of  this  flea  from  southwestern  Colombia;  how- 
ever, the  chigoe  was  reported  from  the  Departamento  del  Valle  by  Renjifo  (1944).  David  E. 
Evans  of  Centro  Internacional  de  Agricultura  Tropical,  has  donated  to  us  six  specimens  taken 
on  Sus  scrofa  at  Finca  Lourdes,  a locality  in  the  Departamento  de  Cordoba. 

ANALYSIS  OF  HOST-PARASITE  RELATIONSHIPS 

Considerable  information  on  host-parasite  relationships  of  Neotropical  fleas  is  presented  by 
Johnson  (1957)  and  Wenzel  and  Tipton  (1966).  Other  publications  dealing  with  this  subject 
are  Holland  (1964),  Hopkins  (1957),  Hopkins  and  Rothschild  (1953,  1956,  1962,  1966,  1971), 
Lewis  (1972,  1973,  1974  a,  b,  c,  1975),  and  Tipton  and  Mendez  (1966).  Brief  comments  on 
the  flea  taxa,  considered  herein,  are  derived  from  these  and  other  sources,  as  well  as  my  ob- 
servations. 

The  available  data  concerning  fleas  of  southwestern  Colombia  are  not  sufficient  for  an  ex- 
haustive analysis  of  zoogeography  and  host-parasite  relationships.  Additional  collections  that 
may  contribute  information  on  hosts,  distribution  and  relative  abundance,  will  be  necessary 
to  answer  the  remaining  questions  regarding  the  ecology  of  these  parasites.  Despite  such  dis- 
advantages, some  general  preliminary  assumptions  and  conclusions  are  presented  on  patterns 
of  distribution  and  host-parasite  associations. 

In  addition  to  the  succeeding  discussion,  other  data  pertaining  to  host-parasite  relationships 
are  found  in  the  taxonomic  treatment  and  in  Table  5. 

The  association  of  fleas  to  their  hosts  represents  an  important  ecological  event.  Some  flea 
species  are  characterized  by  strict  specificity,  while  others  display  little  or  no  preference.  The 
fact  that  marked  host  specificity  is  not  prevalent  in  the  Siphonaptera,  may  indicate  that  this 
feature  reduces  the  degree  of  their  survival.  The  inability  of  very  selective  fleas  to  feed  and  re- 
produce on  animals  other  than  their  own  hosts,  may  be  interpreted  as  a negative  factor  in  main- 
taining a high  reproductive  potential. 

On  many  occasions,  some  hosts  such  as  bats,  coexisting  in  a particular  environment  offer 
ideal  situations  for  an  interchange  of  promiscuous  fleas.  With  relatively  high  frequency,  pre- 
dators accidentally  harbor  fleas  that  have  likely  strayed  from  their  prey.  It  is  also  commonly 
observed  that  mammal  or  bird  species  may  casually  occupy  burrows  abandoned  by  other  ani- 
mals, and  become  infested  with  wandering  fleas,  usually  of  rodents,  that  have  remained  in  such 
habitats.  In  such  circumstances,  the  presence  of  these  fleas  on  the  animal  may  be  purely  acci- 
dental and  the  association  can  not  be  regarded  as  authentic. 
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Table  5.  List  of  mammal  hosts  and  their  fleas^ 


MAMMALS  FLEAS  MAMMALS  FLEAS 


Order  Marsupialia 
Family  Didelphidae 
Chironectes  minimus 

Didelphis  azarae 
Didelphis  marsupialis 


Metachirus  nudicaudatus 

Philander  opossum 

Family  Caenolestidae 
Caenolestes  obscurus 


Order  Chiroptera 
Family  Noctilionidae 
Noctilio  labialis 
Family  Phyllostomatidae 
Glossophaga  soricina 
Family  Desmodontidae 
Desmodus  rotundus 
Family  Molossidae 
Molossus  molossus  major 
Tadarida  sp. 

Order  Primates 
Family  Cebidae 
A teles  fusciceps 
Family  Flominidae 
Homo  sapiens 

Order  Rodentia 
Family  Sciuridae 
Sciurus  granatensis 
Family  Heteromyidae 
Heteromys  australis 
Family  Cricetidae 
Oryzomys  (Oligoryzomys) 
sp. 

Oryzomys  (Oryzomys) 
albigularis 


Oryzomys  ( Oryzomys ) 
alfaroi 

Oryzomys  (Melanomys) 
caliginosus 


Adoratopsylla  (T.)  intermedia 
copha 

Neotyphloceras  rosenbergi 
Adoratopsylla  (T.)  intermedia 
copha 

Neotyphloceras  rosenbergi 
Polygenis  thurmani 
Scolopsyllus  colombianus 
Ctenocephalides  felis 
Adoratopsylla  (T.)  intermedia 
copha 

Adoratopsylla  (T.)  intermedia 
copha 

Ctenidiosomus  traubi 
Sphinctopsylla  diomedes 
Plocopsylla  phyllisae 
Pleochaetis  smiti 
Tetrapsyllus  comis 

Rhynchopsyllus  pulex 

Rhynchopsyllus  pulex 

Rhynchopsyllus  pulex 

Rhynchopsyllus  pulex 
Sternopsylla  distincta  speciosa 


Xenopsylla  cheopis 

Ctenocephalides  felis 
Pulex  irritans 
Tunga  penetrans 

Neotyphloceras  rosenbergi 

Polygenis  bohlsi  bohlsi 

Neotyphloceras  rosenbergi 

Neotyphloceras  rosenbergi 
Ctenidiosomus  rex 
Cleopsylla  monticola 
Plocopsylla  thor 
Pleochaetis  smiti 
Polygenis  bohlsi  bohlsi 
Polygenis  hopkinsi 
Polygenis  pardoi 
Polygenis  thurmani 
Neotyphloceras  rosenbergi 
Polygenis  bohlsi  bohlsi 
Scolopsyllus  colombianus 
Neotyphloceras  rosenbergi 
Polygenis  bohlsi  bohlsi 
Polygenis  delpontei,  n.  sp. 
Polygenis  caucensis,  n.  sp. 
Polygenis  pradoi 
Polygenis  thurmani 


Oryzomys  (Melanomys) 
caliginosus 
(con’t) 

Rhipidomys  latimanus 


Rhipidomys  similis 
Thomasomys  aureus 
Thomasomys  cinereiventer 


Thomasomys  fuscatus 


Thomasomys  sp. 


Family  Muridae 
Rattus  norvegicus 
Rattus  rattus 

Family  Dasyproctidae 
Agouti  paca 


Dasyprocta  punctata 


Family  Echimyidae 
Proechimys  semispinosus 
Hoplomys  gumnurus 
Order  Carnivora 
Family  Canid ae 
Canis  familiaris 
Urocyon  cinereoargenteus 
Cerdocyon  thous 
Family  Mustelidae 
Eira  barbara 

Mustela  frenata 
Family  Felidae 
Felis  (Felis)  catus 


Polygenis  trapidoi,  n.  sp. 
Scolopsyllus  colombianus 
Xenopsylla  cheopis 
Ctenocephalides  felis 
Neotyphloceras  rosenbergi 
Leptopsylla  segnis 
Polygenis  thurmani 
Polygenis  pradoi 
Neotyphloceras  rosenbergi 
Cleopsylla  monticola 
Neotyphloceras  rosenbergi 
Ctenidiosomus  traubi 
Neotyphloceras  rosenbergi 
Ctenidiosomus  traubi 
Cleopsylla  monticola 
Sphinctopsylla  tolmera 
Plocopsylla  thor 
Dasypsyllus  gallinulae 

perpinnatus 
Pleochaetis  equatoris 
equatoris 
Pleochaetis  smiti 
Pulex  simulans 
Neotyphloceras  rosenbergi 
A dora  topsylla  in  term  edia 
copha 

Cleopsylla  monticola 
Polygenis  bohlsi  bohlsi 
Polygenis  delpontei 
Polygenis  pradoi 
Neotyphloceras  rosenbergi 
Ctenidiosomus  rex 
Cleopsylla  monticola 
Sphinctopsylla  tolmera 
Plocopsylla  thor 

Xenopsylla  cheopis 
Leptopsylla  segnis 
Xenopsylla  cheopis 

Rhopalopsyllus  australis 
tupinus 

Rhopalopsyllus  cacicus 
saevus 

Rhopalopsyllus  lugubris 
Rhopalopsyllus  australis 
tupinus 

Rhopalopsyllus  cacicus 
saevus 

Rhopalopsyllus  lugubris 

Polygenis  klagesi 
Polygenis  klagesi 


Ctenocephalides  felis 
Ctenocephalides  felis 
Ctenocephalides  felis 

Rhopalopsyllus  australis 
tupinus 

Neotyphloceras  rosenbergi 
Ctenocephalides  felis 


2.  This  List  is  based  on  original  information  and  records  from  southwestern  Colombia  present  in  the  literature.  The  mammal 
taxa  sequence  follows  the  classification  provided  by  Simpson  (1945). 
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Fig.  40.  Xenopsylla  cheopis  (Rothschild).  Male.  A.  Head,  prothorax  and  procoxa;  B.  Process  and  movable  finger  of  clasper; 
C.  Distal  arm  of  9th  sternum.  Female.  D.  Modified  abdominal  segments;  E.  Spermatheca. 
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Fig.  41.  Ctenocephalides  felis  (Bouchd).  Male.  A.  Head,  prothorax  and  procoxa;  B.  Genitalia.  Female.  C.  Spermatheca  and 
7th  abdominal  segment.  From  “The  Fleas  (Siphonaptera)  of  Panama”  by  Tipton  and  Mdndez,  in  “Ectoparasites  of  Panama”, 
Field  Museum  of  Natural  History,  Chicago  (1966). 
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Fig.  42.  Pulex  irritans  Linnaeus.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Detached  process  and  movable  finger  of  clasper; 
C.  Distal  arm  of  9th  sternum.  Female.  D.  Modified  abdominal  segments;  E.  Spermatheca. 
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Fig.  43.  Rhynchopsyllus  pulex  Haller.  Male.  A.  Head,  prothorax  and  procoxa;  B.  Mesothorax,  metathorax  and  1st  abdomin- 
al segment;  C.  Modified  abdominal  segments;  D.  Process  and  movable  finger  of  clasper;  E.  Distal  arm  of  9th  sternum;  F.  Apex 
of  aedeagus.  Female.  G.  Spermatheca  and  modified  abdominal  segments.  From  “The  Fleas  (Siphonaptera)  of  Panama”  by 
Tipton  and  Mdndez,  in  “Ectoparasites  of  Panama”,  Field  Museum  of  Natural  History,  Chicago  (1966). 
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Fig.  44.  Tunga  penetrans  (Linnaeus).  Male.  A.  Head,  prothorax  and  procoxa;  B.  Genitalia.  Female.  C.  Spermatheca  and  7th 
abdominal  segment.  From  “The  Fleas  (Siphonaptera)  of  Panama”  by  Tipton  and  Mdndez,  in  “Ectoparasites  of  Panama”, 
Field  Museum  of  Natural  History,  Chicago  (1966). 
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Under  special  conditions,  a flea  species  that  has  come  in  contact  with  a new  host  may  be 
able  to  persist  and  establish  itself,  eventually  developing  extreme  specificity.  In  some  instan- 
ces, special  mechanisms  of  isolation,  usually  of  a geographic  character,  but  sometimes  strictly 
ecological,  influences  appearance  of  new  forms  as  a result  of  speciation.  j 

Accompanying  natural  host  affiliation,  temperature,  humidity  and  other  ecological  consi- 
derations are  crucial  in  the  dispersion  of  fleas  and  other  ectoparasites.  Climate  is  probably  one 
of  the  most  important  factors  that  limits  distribution  of  many  species.  Temperate  areas  are 
not  only  richer  in  species  of  fleas  than  lowlands,  but  also  have  a great  deal  of  endemism.  (It 
may  be  observed  in  Table  6 that  the  majority  of  the  flea  taxa  are  concentrated  on  the  high 
lands  of  the  Andean  territory).  Of  35  taxa  estimated  for  southwestern  Colombia,  some  12 
species  are  found  in  tropical  zones  (from  sea  level  to  600  meters),  while  those  remaining  are 
typical  of  temperate  or  subtropical  zones  (from  600  to  1,505  meters)  and  the  much  cooler 
montane  areas  (1,505  to  at  least  3,050  meters).  1 Certain  species  found  in  warm  areas  are  tol- 
erant of  a wide  range  in  temperature,  as  exemplified  by  Xenopsylla  cheopis  and  Ctenocephal- 
idesfelis.  Tables  7 and  8 present  data  on  geographic  affinities  of  genera  and  species  respect- 
ively. 

Table  6.  Vertical  distribution  of  Southwestern  Colombian  fleas. 


Species 

Tropical 
(1  - 600  m) 

Subtropical 
(600-  1,505  m) 

Montane 

(1,505  - 3,050  m) 

Neotyphloceras  rosenbergi 

X 

X 

Adoratopsylla  (T.)  intermedia 

X 

X 

X 

Ctenidiosomus  traubi 

X 

Ctenidiosomus  rex 

X 

Cleopsylla  monticola 

X 

Sphinctopsylla  tolmera 

X 

Plocopsylla  phyllisae 

X 

Plocopsylla  thor 

X 

Sternopsylla  distincta 

X 

Leptopsylla  segnis 

X 

Dasypsyllus  gallinulae 

X 

Pleochaetis  equatoris 

X 

Pleochaetis  smiti 

X 

Tetrapsyllus  comis 

X 

Polygenis  bohlsi 

X 

X 

Polygenis  caucensis,  n.  sp. 

X 

X 

Polygenis  delpontei,  n.  sp. 

X 

X 

Polygenis  dunni 

X 

X 

Polygenis  hopkinsi,  n.  sp. 

X 

Polygenis  klagesi 

X 

X 

Polygenis  pradoi 

X 

Polygenis  roberti 

X 

X 

Polygenis  thurmani 

X 

Polygenis  trapidoi,  n.  sp. 

X 

Scolopsyllus  colombianus 

X 

Rhopalopsyllus  australis 

X 

X 

X 

Rhopalopsyllus  cacicus 

X 

X 

Rhopalopsyllus  lugubris 

X 

X 

Xenopsylla  cheopis 

X 

X 

X 

Ctenocephalides  felis 

X 

X 

X 

Pulex  irritans 

X 

X 

X 

Pulex  simulans 

X 

Rhynchopsyllus  pulex 

X 

X 

Tunga  penetrans 

X 

X 

1.  The  altitudinal  distribution  used  here  follows  Wenzel  and  Tipton  (1966). 
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Table  7.  Geographic  affinities  of  the  genera  of  Southwestern  Colombian  fleas. 


SIPHONAPTERA 
(Generic  level) 


Neotyphloceras 

Adoratopsylla 

Ctenidiosomus 

Cleopsylla 

Sphinctopsylla 

Plocopsylla 

Sternopsylla 

Leptopsylla 

Dasypsyllus 

Pleochaetis 

Tetrapsyllus 

Polygenis 

Scolopsyllus 

Rhopalopsyllus 

Xenopsylla 

Ctenocephalides 

Pulex 

Rhynchopsyllus 

Tunga 


Cosmopolitan 
N earctic-N  eotropical 

Neotropical 

Lowlands 

Pacific  coastal 
South  America 

Panama  and 
Central  America 

Orinoco  and 
Amazon  basins 

XXX 

X 

X 

X 

X 

X X 

X X 

X 

X 

X 

X 

XXX 

X 

XXX 

X X 

XXX 

X X 

XXX 

X X 

XXX 

X 

XXX 

X X 

XXX 

Neotropical 

Highlands 


X 

X 

X 

X 

X 

X 

XL 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


Since  the  evolution  of  fleas  to  some  degree  has  paralleled  that  of  their  hosts,  the  origin  and 
dispersal  of  these  mammals  can  often  be  indicative  of  distribution  of  fleas.  From  arguments  of 
some  authors,  notably  Hershkovitz  (1967)  and  Tipton  and  Wenzel  (1966),  it  seems  probable 
that  small  mammals,  particularly  cricetine  rodents,  dispersed  recently  (Miocene  or  earlier)  from 
Middle  to  South  America.  It  is  likely  that  their  fleas  evolved  and  radiated  accordingly.  Today, 
several  genera  of  fleas,  belonging  mainly  to  the  families  Ceratophyllidae  and  Hystrichopsylli- 
dae,  are  associated  with  these  rodents.  Adaptive  radiation  of  some  Neotropical  rodents  seems 
to  have  strongly  influenced  the  evolution  of  their  fleas.  For  example,  the  flea  Kohlsia  falcata 
Mendez  and  Hanssen,  which  occurs  in  Colombia,  and  K.  tiptoni  Mendez  and  Altman,  a closely 
related  Central  American  species,  have  developed  (among  characteristics  not  shared  with  other 
Kohlsia ) a tibial  comb  of  spines  on  all  legs.  Since  the  two  species  are  associated  with  some  mam- 
mals (squirrels  and  other  rodents)  that  are  either  completely  or  partially  arboreal,  it  appears 
likely  that  their  peculiar  adaptations  are  linked  to  activities  or  features  of  their  hosts. 

The  genus  Kohlsia  is  believed  to  have  originated  in  Middle  America.  Most  species  of  this  cera- 
tophyllid  group  live  in  Central  America  and  Mexico,  while  only  two  species  are  known  from 
South  America  (not  further  south  than  Colombia  and  Ecuador).  This  fact  may  indicate  recent 
invasion  of  the  genus  to  this  part  of  the  continent.  A similar  pattern  of  dispersal  is  found  in  the 
related  genus  Pleochaetis.  This  group  appears  to  have  originated  in  and  dispersed  from  Middle 
America  as  typical  parasites  of  the  simple-penis-type  cricetine  rodents  (discussed  by  Hershkov- 
itz, 1966),  specifically  Peromyscus.  It  is  noted  that  some  complex-penis-type  cricetines,  such 
as  Oryzomys  and  Thomasomys,  harbor  fleas  of  the  genus  Pleochaetis,  possibly  as  secondary 
hosts.  At  the  present  time,  species  of  Pleochaetis  are  distributed  from  southwestern  United  Sta- 
tes to  northern  South  America,  but  are  concentrated  in  Middle  America. 
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Table  8.  Geographic  affinities  of  the  species  of  Southwestern  Colombian  fleas. 


SIPHONAPTERA 
(Specific  level) 

Cosmopolitan 

Nearctic-Neo  tropical 

Neotropical 

Lowlands 

Neotropical 

Highlands 

Pacific  coastal 
South  America 

Panama  and 
Central  America 

Orinoco  and 
Amazon  basins 

Andean  only 

North  America 
and  Andean 

Neotyphloceras  rosenbergi 

X 

Adoratopsylla  (T.)  intermedia 

X 

X 

X 

X 

Ctenidiosomus  traubi 

X 

Ctenidiosomus  rex 

X 

Cleopsylla  monticola 

X 

Sphinctopsylla  tolmera 

X 

Sphinctopsylla  diomedes 

X 

Plocopsylla  phyllisae 

X 

Plocopsylla  thor 

X 

Sternopsylla  distincta 

X 

X 

X 

Leptopsylla  segnis 

X 

X 

X 

Dasypsyllus  gallinulae 

X 

X 

X 

X 

Pleochaetis  equatoris 

X 

Pleochaetis  smiti 

X 

Tetrapsyllus  comis 

X 

Polygenis  bohlsi 

X 

X 

Polygenis  caucensis,  n.  sp. 

X 

Polygenis  delpontei,  n.  sp. 

X 

Polygenis  dunni 

X ' 

X 

Polygenis  hopkinsi,  n.  sp. 

X 

Polygenis  klagesi 

X 

X 

X 

Polygenis  pradoi 

X 

X 

Polygenis  roberti 

X 

X 

Polygenis  thurmani 

X 

Polygenis  trapidoi,  n.  sp. 

X 

Scolopsyllus  colombianus 

X 

Rhopalopsyllus  australis 

X 

X 

Rhopalopsyllus  cacicus 

X 

X 

X 

Rhopalopsyllus  lugubris 

X 

X 

X 

Xenopsylla  cheopis 

X 

X 

X 

X 

X 

X 

Ctenocephalides  felis 

X 

X 

X 

X 

X 

X 

Pulex  irritans 

X 

X 

X 

X 

X 

Pulex  simulans 

X 

X 

X 

Rhynchopsyllus  pulex 

X 

X 

X 

X 

Tunga  penetrans 

X 

X 

X 

X 

X 

The  flea  fauna  of  the  lowlands  of  Colombia  is  very  similar  to  those  of  Panama  and  the  Ama- 
zon and  Orinoco  basins.  (Fleas  which  indicate  this  pattern  are  Adoratopsylla  (Tritopsylla)  in- 
termedia, Polygenis  klagesi,  P dunni,  P.  roberti  beebei,  Rhopalopsyllus  australis,  R.  cacicus 
and  R.  lugubris).  This  can  be  explained  on  the  basis  of  shared  species  or  related  forms  of  mam- 
mal hosts,  and  absence  now  of  effective  barriers  that  might  have  prevented  faunal  interchange 
in  remote  times.  Conversely,  the  striking  mammalian  relationship  that  exists  between  the  Cen- 
tral and  Western  Cordilleras  in  Colombia  and  the  Ecuadorian  mountains  is  correlated  with  the 
affinity  found  in  the  flea  fauna.  Species  such  as  Cleopsylla  monticola,  Sphinctopsylla  tolmera, 
Plocopsylla  phyllisae,  Pleochaetis  smiti,  P.  equatoris  and  Tetrapsyllus  comis,  are  examples  of 
this  similarity  in  the  northern  Andes. 
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In  the  southwestern  Colombian  fauna,  coexistence  of  two  or  more  flea  species  on  the  same 
host  is  prevalent,  and,  in  general,  host  specificity  is  not  highly  developed.  Exceptions  are  Stern- 
opsylla  distincta  and  Rhynchopsyllus  pulex,  restricted  to  bats.  Even  in  such  cases,  no  single  bat 
species  is  the  only  host  for  any  of  these  flea  species.  It  is  reasonable  to  assume  that  these  two 
bat  fleas  originated  sometime  during  or  after  the  Oligocene  from  the  northern  half  of  South 
America,  where  the  hosts  probably  evolved. 

Of  the  cosmopolitan  fleas  found  in  southwestern  Colombia,  Xenopsylla  cheopis  and  Cten- 
ocephalides  felis  are  native  to  the  Ethiopian  Region.  X.  cheopis  has  been  introduced  into  many 
areas  of  the  world  with  murine  rodents,  especially  with  Rattus  and  Mus  \ however,  it  has  also 
been  found  on  a broad  range  of  hosts.  The  so-called  cat  flea,  Ctenocephalides  felis,  is  probably 
the  most  widespread  and  least  host  discriminating  species  in  Colombia,  although  it  has  a par- 
ticular preference  for  the  domestic  cat  and  other  carnivores.  Leptopsylla  segnis  is  likely  to 
have  been  derived  from  the  Oriental  Region  (Hopkins  and  Rothschild,  1971)  from  where  it 
has  spread  to  different  regions  of  the  world,  primarily  carried  by  its  principal  host,  the  house 
mouse,  Mus  musculus.  There  is  a strong  possibility  that  Pulex  irritans,  a world  wide  flea,  is  de- 
rived from  the  Nearctic  Region.  Pulex  simulans  (which  is  primarily  restricted  to  America),  as 
well  as  the  other  species  of  the  genus,  also  could  have  the  same  origin.  Both  species  of  Pulex 
are  sometimes  associated  with  humans  and  other  mammals,  but  they  apparently  prefer  carni- 
vores and  rodents,  respectively. 

Dasypsyllus  gallinulae  perpinnatus  occurs  in  South  America,  being  derived  from  the  nom- 
inate form,  probably  Holarctic  in  origin.  Probably  this  flea,  similar  to  other  bird  fleas,  evolved 
on  a mammal  host  (perhaps  an  arboreal  member  of  the  family  Cricetidae  or  Sciuridae).  Appar- 
ently during  special  circumstances,  when  a bird  host  is  not  available,  fleas  of  this  species  rea- 
dily attach  to  a mammal,  occupying  a similar  ecological  niche. 

Other  fleas,  e.g.  Ctenidiosomus,  which  originated  in  South  America,  might  have  evolved  on 
cricetine  rodents  when  the  latter  became  fully  established  on  this  portion  of  the  continent, 
or  were  early  parasites  of  caviomorphs  or  opossums.  This  genus  is  especially  interesting  becau- 
se it  is  the  only  South  American  group  of  the  more  typical  Old  World  family  Pygiopsyllidae, 
which  is  prevalent  in  the  Australo-Malayan  Subregion.  An  undescribed  species  of  this  genus, 
from  Middle  America  (Wenzel  and  Tipton,  1966),  is  interpreted  as  an  invader  from  northern 
South  America. 

Tunga  penetrans  is  another  authentic  South  American  flea,  which  probably  first  became 
parasitic  on  rodents.  During  the  interim,  however,  it  became  more  selective  for  larger  and  more 
ideal  hosts,  such  as  Sus  scrofa,  Homo  sapiens  and  other  large  mammals.  The  genus  Tunga  has 
an  interesting,  discontinuous  distribution.  While  five  species  are  typically  Neotropical  and  or- 
iginated in  the  Brazilian  Subregion,  one  species  occurs  in  Baja  California,  and  in  the  Rocky 
Mountain  Subregion  of  the  Nearctic  Region.  Both  remaining  known  species  of  Tunga  are  con- 
fined to  the  Manchurian  Subregion  of  the  Palearctic  Region;  one  is  present  in  China  and  the 
other  in  China  and  Japan. 

It  is  possible  that  the  primitive  helmet  fleas  of  the  family  Stephanocircidae  were  originally 
exclusive  parasites  of  marsupials  (Hopkins,  1957;  Johnson,  1957;  Jordan,  1931).  The  Austra- 
lian representatives  of  the  family,  the  genera  Coronapsylla  Traub  and  Dunnet  and  Stephanoc- 
ircus  Skirse,  included  in  the  subfamily  Stephanocircinae,  apparently  originated  on  marsupials, 
but  later  have  also  become  associated  with  murids.  On  the  other  hand,  American  helmet  fleas 
constitute  the  subfamily  Craneopsyllinae  and  are  secondarily  adapted  to  rodents  of  the  family 
Cricetidae,  which  apparently  are  more  suitable  hosts  than  marsupials  on  this  continent.  The 
genera  Cleopsylla,  Plocopsylla  and  Sphinctopsylla,  the  stephanocircid  groups  in  Colombia,  are 
more  characteristic  of  complex  type  cricetine  rodents.  They  are  predominantly  Andean  fleas; 
however,  one  species,  Plocopsylla  scotinomi  Tipton  and  Mendez  is  known  from  Panama.  This 
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fact  seems  to  indicate  that  the  genus  reached  Central  America  in  more  recent  times.  Cleopsyl- 
la  (the  most  primitive  craneopsylline),  and  Sphinctopsylla,  are  apparently  restricted  to  South 
America,  where  they  seem  to  be  indistinctly  associated  with  the  terrestrial  marsupial  Caeno-  ! 
lestes  and  with  some  cricetines,  such  as  Akodon,  Oryzomys,  Phyllotis,  and  Thomasomys.  The  j 
remaining  craneopsyllines  have  not  yet  been  reported  from  Colombia:  Craneopsylla  Jordan,  j 
Barreropsylla  Jordan,  Tiampsylla  Wagner  and  Nonapsylla  Wagner.  As  with  their  relatives,  they 
might  have  been  more  linked  to  marsupials  in  the  past;  nevertheless,  in  recent  times,  their  re-  ! 
lationship  with  rodents  appears  more  evident. 

Didelphis  marsupialis,  Metachirus  nudicaudatus  and  other  marsupials  are  normal  hosts  for  j 
Adoratopsylla  intermedia,  concluded  to  be  of  South  American  origin.  Although  this  flea  is 
sometimes  found  on  Oryzomys  and  additional  cricetine  rodents,  it  is  obvious  that  it  has  mar- 
ked specificity  for  opossums  and  became  associated  with  them  throughout  their  evolution. 

A.  intermedia  accompanied  D.  marsupialis  when  this  opossum  invaded  North  America  after  j 
the  Isthmian  connection  during  the  late  Tertiary,  and  is  presently  found  as  far  north  as  Mexico. 

Neotyphloceras  rosenbergi,  another  tropical  South  American  flea,  appears  to  be  secondar- 
ily associated  with  opossums,  since  it  has  preference  for  a variety  of  cricetine  rodents,  espec- 
ially members  of  the  complex-penis-types,  Oryzomys,  Sigmodon,  Akodon,  and  Thomasomys. 

Rhopalopsyllidae  is  the  most  characteristic  flea  family  of  Colombia,  and  in  the  American 
tropics  and  subtropics.  Evidence  from  host-parasite  relationships  and  distribution  of  this  group 
suggest  that  it  originated  in  South  America,  in  association  with  caviomorph  rodents.  These  are 
older  on  this  Continent,  and  on  which  some  of  the  rhopalopsyllids  are  presently  found.  The 
fossil  records  indicate  either  a South  American  origin  for  the  caviomorphs  (Hooper,  1949), 
or  at  least  invasion  by  their  precursors  from  elsewhere  in  the  Early  Oligocene,  as  suggested  by 
Patterson  and  Pascual  (1972).  If  rhopalopsyllids  began  as  parasites  of  caviomorphs,  they  later 
gradually  lost  their  preference  for  these  rodents  and  became  established  on  a variety  of  crice- 
tine hosts,  particularly  of  the  compex-penis-type.  The  basis  for  this  is  that  this  group  of  fleas 
does  not  demonstrate  significant  host  specificity.  The  only  Parapsylline  genus  that  has  been 
thus  far  found  in  southwestern  Colombia  is  Tetrapsyllus,  an  Andean  genus  whose  origin  is 
probably  correlated  with  the  final  uplift  of  the  Andes  at  the  end  of  the  Tertiary.  These  fleas 
seem  to  show  some  preference  for  Oryzomys,  Phyllotis,  Ctenomys,  Rattus  and  other  rodents. 
With  the  exception  of  Tiamastus,  the  remaining  taxa  of  the  subfamily  Rhopalopsyllinae,  Poly- 
genis,  Rhopalopsyllus,  and  Scolopsyllus,  have  been  collected  in  southwestern  Colombia. 

The  genus  Polygenis,  by  far  the  dominant  rhopalopsyllid  group,  has  experienced  considera- 
ble radiation  and  more  than  fifty  forms  are  known  today.  It  appeared  in  some  area  of  the  Bra- 
zilian Subregion,  which  might  have  well  been  in  the  territory  presently  occupied  by  Brazil.  Des- 
pite the  large  assortment  of  animals  found  infested  with  Polygenis,  its  principal  hosts  are  my- 
omorph  and  caviomorph  rodents.  According  to  Wenzel  and  Tipton  (1966),  endemic  species 
of  Rhopalopsyllus  and  Polygenis  in  Middle  America  may  be  explained  on  the  basis  of  an  early, 
pre-Pleistocene  dispersal  of  cricetine  rodents  from  South  America.  Members  of  the  genus  Rhop- 
alopsyllus are  distributed  among  a variety  of  hosts;  however,  some  patterns  of  selectivity  are 
noticed  in  the  species  found  in  Colombia.  R.  australis  and  R.  lugubris  appear  to  be  more  pre- 
valent in  caviomorph  rodents  while  R.  cacicus  more  regularly  seems  to  favor  armadillos. 

The  most  distinct  evidence  of  endemicity  in  southwestern  Colombian  fleas  is  given  by  the 
monotypic  rhopalopsyllid  genus  Scolopsyllus,  which  seems  to  be  primarily  associated  with 
Oryzomys  and  appears  to  be  confined  to  certain  mountains  surrounding  the  Cauca  Valley. 
Present  data  suggest  a recent  genesis  of  this  flea  under  isolated  ecological  mechanisms  of  un- 
known nature.  The  fact  that  the  Colombian  mountains  have  been  insufficiently  explored  for 
mammals  and  their  ectoparasites  offers  the  possibility  that  other  interesting  endemic  taxa  re- 
main to  be  found. 
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It  may  be  concluded  that  much  remains  to  be  learned  about  the  fleas  of  southwestern  Col- 
ombia and  their  host  relationships.  Much  information  is  also  needed  on  their  vertical,  latitudi- 
nal and  seasonal  distribution,  as  well  as  on  other  important  features.  In  this  region  of  Colom- 
bia, as  in  other  areas  of  South  America  and  the  rest  of  the  world,  information  on  Siphonap- 
tera  is  incomplete.  However,  future  studies  should  not  be  limited  to  completing  the  taxono- 
mic gaps,  but  also  be  focused  on  obtaining  knowledge  of  the  mechanisms  of  competitive  dis- 
placement among  the  different  species  and  their  niche  preferences,  and  about  the  biotic  re- 
quirements of  these  parasites  and  their  interrelationship  with  physiological,  morphological 
and  behavioral  features  of  the  hosts  and  their  environment.  It  is  known  that  the  range  of 
many  fleas  does  not  correspond  exactly  to  that  of  their  host  range;  however,  an  understanding 
of  the  host  range  contributes  to  fundamental  information  on  flea  ecology  and  distribution, 
and  in  some  instances  offers  a favorable  pattern  for  control  activities,  important  particularly 
in  dealing  with  effective  plague  vectors.  A knowledge  of  natural  regulation  of  flea  populations 
and  the  seasonal  abundance  of  these  insects  also  contributes  to  this  objective  and  helps  to  clar- 
ify why  some  species  are  more  successful  than  others  in  maintaining  their  existence  on  the  host 
through  competition  and  adaptation. 

ACKNOWLEDGEMENTS 

The  guidance,  encouragement  and  valuable  suggestions  by  Rollin  H.  Baker,  Director  of  the 
Museum,  Michigan  State  University,  are  deeply  appreciated.  I wish  to  thank  Harold  D.  Newson, 
James  W.  Butcher,  and  Marvin  H.  Hensley  of  Michigan  State  University  and  David  C.  Baerg  and 
Richard  N.  Rossan  of  Gorgas  Memorial  Laboratory  for  their  assistance  and  critical  review  of  the 
manuscript.  Advice  and  support  were  also  given  by  Martin  D.  Young  and  Pedro  Galindo  V.,  for- 
mer and  present  Director,  respectively,  of  Gorgas  Memorial  Laboratory. 

This  work  could  not  have  been  undertaken  without  the  cooperation  of  Harold  Trapido,  who 
submitted  the  basic  material  and  continued  to  support  the  project  following  the  termination 
of  his  assignment  with  the  Rockefeller  Foundation  in  Colombia. 

I wish  to  express  my  sincere  thanks  to  Alvaro  Duenas  and  Maurice  Thomas  for  authoriza- 
tion to  use  information  pertaining  to  mammal  specimens  deposited  with  the  Departamento  de 
Microbiologia,  Universidad  del  Valle.  Dr.  Thomas  has  been  kind  enough  to  collaborate  in  other 
aspects  of  this  work  and  has  donated  material. 

Alberto  D’ Alessandro  and  other  authorities,  Pablo  Barreto,  Stephen  Ayala,  and  Jose  I.  Bor- 
rero,  of  the  International  Center  for  Medical  Research  and  the  Universidad  del  Valle,  as  well 
as  Vernon  E.  Thatcher,  formerly  with  these  institutions,  have  contributed  in  several  aspects 
to  my  investigations. 

Eric  C.  Wells,  head  of  the  Animal  Health  Program  of  the  Centro  Internacional  de  Agricul- 
tura  Tropical  at  Palmira,  and  David  E.  Evans  of  the  same  unit,  have  provided  flea  specimens 
and  needed  information. 

I am  indebted  to  Hugh  Tyndale-Biscoe  of  the  Australian  National  University,  Canberra,  for 
the  loan  of  Colombian  flea  material  obtained  in  connection  with  his  research  on  South  Ameri- 
can marsupials. 

F.G.A.M.  Smit  of  the  British  Museum  Department  of  Entomology  kindly  examined  speci- 
mens of  the  new  taxa  of  Polygenis  and  confirmed  their  status  as  undescribed  species. 

Assistance  in  field  activities  at  Departamento  del  Valle  was  given  by  Lucio  Velasquez  and 
Jairo  Ardila,  who  are  with  the  International  Center  for  Medical  Research. 

Oscar  A.  Gonzalez  C.,  Bagardo  Materon  Narvaez  and  Jaime  Vargas  of  the  Corporation 
Autonoma  Regional  del  Cauca  helped  make  possible  our  trip  to  Alto  Anchicaya  and  afforded 
facilities  for  which  I am  indebted.  Thanks  are  expressed  to  Harold  Graham  for  the  hospitality 


Quaest.  Ent.,  1977  13  (2) 


178 


Mendez 


offered  us  during  the  collecting  trip  to  Lago  Calima. 

I would  like  to  thank  George  E.  Ball  for  his  interest  in  this  paper  and  the  fine  editorial 
efforts  that  made  possible  its  publication. 

Other  persons  who  have  assisted  in  this  work  are  too  numerous  to  be  listed  individually. 

To  each  of  them,  I express  my  gratitude  for  their  contribution  toward  the  completion  of 
this  work. 

REFERENCES 

Allen,  J.A.  1912.  Mammals  from  western  Colombia.  Bulletin  of  the  American  Museum  of 
Natural  History  31(4):  71-95. 

Allen,  J.A.  1913.  New  mammals  from  Colombia  and  Ecuador.  IBID  32(29):  469-483. 

Allen,  J.A.  1915.  New  South  American  Mammals.  IBID  34(22):  625-634. 

Allen,  J.A.  1916.  List  of  mammals  collected  in  Colombia  by  the  American  Museum  of  Natur- 
al History  expeditions.  1910-1915.  IBID  35(18):  191-238. 

Baker,  R.H.  1967.  Distribution  of  recent  mammals  along  the  Pacific  Coastal  Lowlands  of  the 
Western  Hemisphere.  Systematic  Zoology  16(1):  28-37. 

Beek,  K.J.  and  D.L.  Bramao.  1968.  Nature  and  Geography  of  South  American  Soils.  Pages 
82-1 12  in  E.J.  Fittkau,  J.  lilies,  H.  Klinge,  G.H.  Schwabe  and  H.  Soili,  eds.  Bibliography 
and  Ecology  in  South  America.  Vol.  1.  Dr.  W.  Junk  N.V.  Publishers.  The  Hague. 

Borrero,  J.I.  1967.  Mamiferos  Neotropicales.  Universidad  del  Valle,  Colombia.  190  pp. 

Biirgl,  H.  1961.  Historia  Geologica  de  Colombia.  Review  de  la  Academia  Colombiana  de  Cien- 
cias  Exactas,  Ficicas  y Naturales  2:  137-191. 

Cabrera,  A.  1958,  61.  Catalogo  de  los  mamiferos  de  America  del  Sur.  Revista  del  Museo 
Argentino  de  Ciencias.  Naturales  “Bernardino  Rivadavia”  IV(1)  1958:  i-iv  + 1-308,  (2) 

1961:  v-xxii  + 309-732. 

Cabrera,  A.,  and  J.  Yepes.  1940.  Mamiferos  Sudamericanos  (Vida,  Costumbres  y Description). 

Historia  Natural  Ediar,  Compania  Argentina  de  Editores,  Buenos  Aires.  370  pp. 

Cali  Virus  Laboratory.  1964  Report.  Cali,  Colombia:  Universidad  del  Valle,  1965.  52  pp. 

Cali  Virus  Laboratory,  1967  Report.  Cali,  Colombia:  Universidad  del  Valle,  1968.  155  pp. 

Cali  Virus  Laboratory.  Combined  1968,  1969  Reports,  Cali,  Colombia:  Universidad  del  Valle, 
1970.  209  pp. 

Chabaud,  A.G.  1947.  Les  arthropodes  vecteurs  de  la  peste  bubonique.  Annales  de  Parasitolo- 
gie  22(3-4):  192-200. 

Chapman,  F.M.  1917.  The  distribution  of  bird-life  in  Colombia:  A contribution  to  a biologi- 
cal survey  of  South  America.  Bulletin  of  the  American  Museum  of  Natural  History,  36. 

729  pp. 

Clay,  T.  1951.  The  Mallophaga  as  an  aid  to  the  classification  of  birds,  with  special  reference 
to  the  structure  of  feathers.  Proceedings  of  the  Xth  International  Ornithological  Congress 
pp  207-215. 

Costa  Lima,  A.  da  and  C.R.  Hathaway.  1946.  Pulgas:  Bibliografia,  catalogo  e animais  por  elas 
sugados.  Monografias  do  Instituto  Oswaldo  Cruz  4.  522  pp. 

Dunn,  L.H.  1929.  Notes  on  some  insects  and  other  arthropods  affecting  man  and  animals  in 
Colombia.  American  Journal  of  Tropical  Medicine  9:  493-508. 

Eidt,  R.C.  1969.  The  climatology  of  South  America.  Pages  54-81  in  E.J.  Fittkau,  J.  lilies,  H. 
Klinge,  G.H.  Schwabe  and  H.  Sioli,  eds.  Biogeography  and  ecology  in  South  America,  Dr. 

W.  Junk  N.V.  Publishers.  The  Hague. 

Espinal  T.,  L.S.  1968.  Vision  Ecologica  del  Departamento  del  Valle  del  Cauca.  Universidad  del 
Valle.  105  pp. 

Espinal,  T.,  L.S.  and  E.  Montenegro.  1963.  Formaciones  vegetales  de  Colombia.  Memoria  ex- 


Mammalian-Siphonapteran  Associations 


179 


plicativa  sobre  el  mapa  ecologico.  Imprenta  Canal  Ramirez,  Bogota.  201  pp. 

Ewing,  H.E.  1929.  A Manual  of  External  Parasites.  Charles  C.  Thomas,  Publisher,  Baltimore, 
Md.  225  pp. 

FAO- UNESCO.  1971.  Soil  map  of  the  World.  Volume  IV.  South  America.  Unesco.  Paris. 

Fittkau,  E.J.  1969.  The  fauna  of  South  America.  Pages  624-658  in  E.J.  Fittkau,  J.  lilies, 

H.  Klinge,  G.H.  Schawe  and  H.  Sioli,  eds.  Biogeography  and  ecology  in  South  America. 

Vol.  2.  W.  Junk  N.V.  Publishers.  The  Hague. 

Fuller,  H.S.  1942.  Notes  on  Neotropical  Siphonaptera.  Revista  de  Entomologia  12:  39-44. 

Gast  Galvis,  A.  1950.  Lista  de  la  pulgas  encontradas  en  Colombia.  Revista  de  Higiene  24: 
195-199. 

Gyldenstolpe,  N.  1932.  A Manual  of  Neotropical  Sigmodon  Rodents.  Kungliga  Svenska 
Vetenskapsakademiens.  Handlingar  (3)  XI,  No.  3:  1-164. 

Haffer,  J.  1967.  Speciation  in  Colombian  forest  birds  west  of  the  Andes.  American  Museum 
Novitates,  No.  2294:  1-57. 

Hammen,  T.V.D.  1961.  The  Quarternary  climatic  changes  of  northern  South  America.  An- 
nals of  the  New  York  Academy  of  Sciences  95:  676-683. 

Hershkovitz,  P.  1941.  The  South  American  harvest  mice  of  the  genus  Reithrodontomys. 
Occasional  Papers  of  the  Museum  of  Zoology,  University  of  Michigan  441 : 1-7. 

Hershkovitz,  P.  1947.  Mammals  of  Northern  Colombia,  Preliminary  report  No.  1:  Squirrels 
(Sciuridae).  Proceedings  of  the  United  States  National  Museum  97:  1-46. 

Hershkovitz,  P.  1948.  Mammals  of  Northern  Colombia,  Preliminary  report  No.  2:  Spiny  rats 
(Echimyidae),  with  supplemental  notes  on  related  forms.  IBID  97:  125-140. 

Hershkovitz,  P.  1949.  Mammals  of  Northern  Colombia,  Preliminary  report  No.  5:  Bats  (Chir- 
optera).  IBID  99:  429-454. 

Hershkovitz,  P.  1958.  A geographical  classification  of  Neotropical  mammals.  Fieldiana:  Zook, 
36:  581-620. 

Hershkovitz,  P.  1960.  Mammals  of  Northern  Colombia,  Preliminary  report  No.  8:  Arboreal 
rice  rats,  a systematic  revision  of  the  subgenus  Oecomys,  genus  Oryzomys.  Proceedings 
of  the  United  States  National  Museum  1 10:  513-568. 

Hershkovitz,  P.  1962.  Evolution  of  Neotropical  cricetine  rodents  (Muridae)  with  special  ref- 
erence to  the  phyllotine  group.  Fieldiana:  Zoology,  46.  524  pp. 

Hershkovitz,  P.  1966.  Mice,  land  bridges  and  Latin  America  faunal  interchange.  Pages  725- 
747  in  R.L.  Wenzel  and  V.J.  Tipton,  eds.  Ectoparasites  of  Panama.  Field  Museum  of  Nat- 
ural History,  Chicago,  Illinois. 

Hershkovitz,  P.  1969.  The  evolution  of  mammals  on  southern  continents.  VI.  The  recent 
mammals  of  the  Neotropical  Region:  A zoogeographic  and  ecological  review.  Quarterly 
Review  of  Biology  44:  1-70. 

Hershkovitz,  P.  1972.  The  recent  mammals  of  the  Neotropical  Region:  a zoogeographic  and 
ecological  review.  Pages  311-431  in  A.  Keast,  F.C.  Erk  and  B.  Glass,  eds.  Evolution,  Mam- 
mals and  Southern  Continents.  State  University  of  New  York  Press,  Albany,  N.Y. 

Holdridge,  L.R.  1947.  Determination  of  world  plant  formations  from  simple  climatic  data. 
Science  105:  367-368. 

Holland,  G.P.  1964.  Evolution,  classification  and  host- relationships  of  Siphonaptera.  Annual 
Review  of  Entomology  9:  123-146. 

Hooper,  E.T.  1949.  Faunal  relationships  of  recent  North  American  rodents.  Miscellaneous 
Publications  of  the  Museum  of  Zoology,  University  of  Michigan  72:  1-28. 

Hopkins,  G.H.E.  1942.  The  Mallophaga  as  an  aid  to  the  classification  of  birds.  Ibis  84:  94- 
106. 

Hopkins,  G.H.E.  1957.  Host- associations  of  Siphonaptera.  Pages  64-87  in  E.  Mayr  and  J.  Baer, 


Quaest.  Ent.,  1977  13  (2) 


180 


Mendez 


eds.  Premier  Symposium  sur  la  Specificite  Parasitairedes  Parasites  de  Vertebrates.  Paul 
Attinger  Neuchatal. 

Hopkins,  G.H.E.  and  M.  Rothschild.  1953.  An  illustrated  catalogue  of  the  Rothschild  col- 
lection of  fleas  (Siphonaptera)  in  the  British  Museum  (Nat.  Hist.).  Vol.  I.  Tungidae  and 
Pulicidae.  British  Museum  (Natural  History),  xv  + 361  pp. 

Hopkins,  G.H.E.  and  M.  Rothschild.  1956.  An  illustrated  catalogue  of  the  Rothschild  col-  j 
lection  of  fleas  (Siphonaptera)  in  the  British  Museum  (Nat.  Hist.).  Vol.  II.  Coptopsyllidae,  j 
Vermipsyllidae,  Stephanocircidae,  Ischnopsyllidae,  Hypsophthalmidae,  and  Xiphiopsylli- 
dae.  British  Museum  (Natural  History),  xi  + 445  pp. 

Hopkins,  G.H.E.  and  M.  Rothschild.  1962.  An  illustrated  catalogue  of  the  Rothschild  col- 
lection of  fleas  (Siphonaptera)  in  the  British  Museum  (Nat.  Hist.).  Vol.  III.  Hystrichop- 
syllidae  (Acedestiinae,  Anomiopsyllinae,  Hystrichopsyllinae,  Neopsyllinae,  Rhadinopsyl- 
linae  and  Stenoponiinae).  British  Museum  (Natural  History),  viii  + 560  pp. 

Hopkins,  G.H.E.  and  M.  Rothschild.  1966.  An  illustrated  catalogue  of  the  Rothschild  col- 
lection of  fleas  (Siphonaptera)  in  the  British  Museum  (Nat.  Hist.).  Vol.  IV.  Hystrichop- 
syllidae  (Ctenophthalminae,  Dinopsyllinae,  Doratopsyllinae  and  Listropsyllinae).  British 
Museum  (Natural  History),  viii  + 549  pp. 

Hopkins,  G.H.E.  and  M.  Rothschild.  1971.  An  illustrated  catalogue  of  the  Rothschild  col- 
lection of  fleas  (Siphonaptera)  in  the  British  Museum  (Nat.  Hist.).  Vol.  V.  Leptopsylli- 
dae  and  Ancistropsyllidae.  British  Museum  (Natural  History),  viii  + 530  pp. 

Jacobs,  C.,  H.  Burgl  and  D.L.  Conley.  1963.  Backbone  of  Colombia.  American  Association 
of  Petroleum  Geologists  Memoirs  2:  62-72. 

Johnson,  P.T.  1954.  Notes  on  Pleochaetis  Jordan,  1933,  from  Colombia,  with  the  descrip- 
tion of  a new  species  (Siphonaptera:  Ceratophyllidae).  Journal  of  the  Washington  Academy 
of  Sciences  44:  289-296. 

Johnson,  P.T.  1957.  A Classification  of  the  Siphonaptera  of  South  America.  Memoirs  of  the 
Entomological  Society  of  Washington  5:  1-299,  144  pis. 

Keast,  A.  1968.  Evolution  of  mammals  on  southern  continents  as  backgrounds  for  mammal- 
ian evolution.  Quarterly  Review  of  Biology  43(3):  225-233. 

Kiirten,  B.  1969.  Continental  drift  and  evolution.  Scientific  American  22:  54-64. 

Lewis,  R.E.  1972.  Notes  on  the  geographical  distribution  and  host  preferences  in  the  order 
Siphonaptera.  Part  1.  Pulicidae.  Journal  of  Medical  Entomology  9:  51  1-520. 

Lewis,  R.E.  1973.  Notes  on  the  geographical  distribution  and  host  preferences  in  the  order 
Siphonaptera.  Part  2.  Rhopalopsyllidae,  Malacopsyllidae  and  Vermipsyllidae.  IBID  10: 
255-260. 

Lewis,  R.E.  1974a.  Notes  on  the  geographical  distribution  and  host  preferences  in  the  or- 
der Siphonaptera.  Part  3.  Hystrichopsyllidae.  IBID  11:  147-167. 

Lewis,  R.E.  1974b.  Notes  on  the  geographical  distribution  and  host  preferences  in  the  or- 
der Siphonaptera.  Part  4.  Coptopsyllidae,  Pygiopsyllidae,  Stephanocircidae  and  Xiphio- 
psyllidae.  IBID  11:  403-413. 

Lewis,  R.E.  1974c.  Notes  on  the  geographical  distribution  and  host  preferences  in  the  or- 
der Siphonaptera.  Part  5.  Ancistropsyllidae,  Chimaeropsyllidae,  Ischnopsyllidae,  Leptop- 
syllidae  and  Macropsyllidae.  IBID  1 1:  525-540. 

Lewis,  R.E.  1975.  Notes  on  the  geographical  distribution  and  host  preferences  in  the  order 
Siphonaptera.  Part  6.  Ceratophyllidae.  IBID  1 1:  658-676. 

Loomis,  F.G.  1914.  Origin  of  South  American  Faunas.  Bulletin  of  the  Geological  Society 
of  America  32:  187-196. 

Macchiavello,  A.  1948.  Siphonaptera  de  la  Costa  Sur-Occidental  de  America  (Primera  lista 
y distribucion  zoogeografica).  Boletin  de  la  Oficina  Sanitaria  Panamericana  27:  412-469. 


Mammalian-Siphonapteran  Associations 


181 


Macchiavello,  A.  1954.  Reservoirs  and  vectors  of  plague.  Journal  of  Tropical  Medicine  and 
Hygiene  57:  3-8,  45-48,  65-69,  87-94,  116-121,  139-146,  158-171,  191-197,  220-224, 
238-243,  275-279,  294-298. 

Mendez,  E.  1968.  Scolopsyllus  colombianus,  new  genus  and  species  of  the  family  Rhopal- 
opsyllidae  (Siphonaptera)  from  Colombia.  Journal  of  Medical  Entomology  5(3):  405-410. 

Mendez,  E.  and  H.  Hanssen,  1975.  A new  Kohlsia  from  the  Republic  of  Colombia  (Siphon- 
aptera: Ceratophyllidae).  Proceedings  of  the  Entomological  Society  of  Washington  77(1): 
91-96. 

Moll,  A. A.  and  O’Leary,  S.B.  1945.  Plague  in  the  Americas.  Pan  American  Sanitary  Bureau 
(Washington,  D.C.)  Publication  225:  1-280. 

Muller,  P.  1973.  The  dispersal  centres  of  terrestrial  vertebrates  in  the  neotropical  realm. 
Biogeografica.  Vol.  II.  W.  Junk  N.V.  Publishers.  The  Hague.  224  pp. 

Nygren,  W.E.  1950.  Bolivar  geosyncline  of  northwestern  South  America.  Bulletin  of  the 
American  Association  of  Petroleum  Geologists  34:  1998-20006. 

Olsson,  A. A.  1956.  Colombia.  Pages  295-326  in  W.F.  Jenks,  ed.  Handbook  of  South  Am- 
erican Geology.  The  Geological  Society  of  America  Memoir  65,  pp.  295-326. 

Osgood,  W.H.  1912.  Mammals  from  western  Venezuela  and  eastern  Colombia.  Field  Mus- 
eum of  Natural  History,  Zoological  Series  10(5):  33-66. 

Osgood,  W.H.  1943.  The  mammals  of  Chile.  IBID  30:  1-268. 

Patino-Camargo,  L.  1940.  Artropodos  hematofagos  de  la  fauna  colombiana.  Revista  de  la 
Academia  Colombiana  de  Ciencias  Exactas,  Fisicas  y Naturales  3:  337-344. 

Patterson,  B.  1957.  Mammalian  phylogeny.  Pages  15-48  in  E.  Mayr  and  J.  Baer,  eds.  Pre- 
mier Symposium  sur  la  Specificite  Parasitaire  des  Parasites  de  Vertebres.  Paul  Attinger, 
Neuchatel. 

Patterson,  B.  and  R.  Pascual.  1968.  Evolution  of  Mammals  on  Southern  Continents.  V. 

The  Fossil  Mammal  Fauna  of  South  America  Quarterly  Review  of  Biology  43:  409-451. 

Pollitzer,  R.  1954.  Plague.  World  Health  Organization  Monograph  Series  No.  22,  pp.  1-698. 

Raven,  P.H.  and  I.  Axelrod.  1975.  History  of  the  flora  and  fauna  of  Latin  America.  Amer- 
ican Scientist  63:  420-429. 

Renjifo-Salcedo,  S.  1944.  Notas  entomologicas  regionales.  Pages  13-43  in  Cespedesia  3(9- 
12),  1974.  Thesis. 

Sanchez,  E.H.  1965.  Elementos  de  geografia  general  de  Colombia.  Editorial  y Tipografia  Bed- 
out,  Medellin,  Colombia.  222  pp. 

Sauer,  C.O.  1950.  Geography  of  South  America.  Pages  319-344  in  J.H.  Steward,  ed.  Hand- 
book of  South  American  Indians.  Vol.  6.  Smithsonian  Institution,  Bureau  of  American 
Ethnology.  143. 

Savage,  J.M.  1974.  The  Isthmian  link  and  the  evolution  of  Neotropical  mammals.  Contri- 
butions in  Science.  Los  Angeles  County  Museum  of  Natural  History  260:  1-51. 

Scott,  W.B.  1937.  A History  of  Land  Mammals  in  the  Western  Hemisphere  (Revised  Edi- 
tion). The  Macmillan  Co.,  N.Y.  796  pp. 

Simpson,  G.G.  1940.  Review  of  the  mammal-bearing  tertiary  of  South  America.  Proceed- 
ings of  the  American  Philosophical  Society  83(5):  649-709. 

Simpson,  G.G.  1943.  Turtles  and  the  origin  of  the  fauna  of  Latin  America.  American  Jour- 
nal of  Science  241(7):  413-429. 

Simpson,  G.G.  1945.  The  principles  of  classification  and  a classification  of  mammals.  Bul- 
letin of  the  American  Museum  of  Natural  History  85:  i-xvi  + 1-350  pp. 

Simpson,  G.G.  1950.  History  of  the  fauna  of  Latin  America.  IBID  85:  1-350. 

Simpson,  G.G.  1969.  South  American  Mammals.  Pages  879-909  in  E.J.  Fittkau,  J.  lilies, 

H.  Klinge,  G.H.  Schwabe  and  H.  Sioli,  eds.  Vol.  2.  Dr.  W.  Junk  N.V.  Publishers.  The  Hague. 


Quaest.  Ent.,  1977  13  (2) 


182 


Mendez 


Stirton,  R.A.  1950.  Late  Cenozoic  avenues  of  dispersal  for  terrestrial  animals  between 
North  America  and  South  America.  Bulletin  of  the  Geological  Society  of  America  61: 
1541-1542. 

Stirton,  R.A.  1953.  Vertebrate  paleontology  and  continental  stratigraphy  in  Colombia. 

IBID  64:  603-622. 

Tate,  G.H.H.  1931.  Random  observations  on  habits  of  South  American  mammals.  Journal 
of  Mammalogy  12:  248-256. 

Tate,  G.H.H.  1932a.  The  taxonomic  history  of  the  South  and  Central  American  cricetid  ro- 
dents  of  the  genus  Oryzomys.  Part  1 : Subgenus  Oryzomys.  American  Museum  Novitates  1 
579:  1-18. 

Tate,  G.H.H.  1932b.  The  taxonomic  history  of  the  South  and  Central  American  cricetid  ro- 
dents of  the  genus  Oryzomys.  Part  2:  Subgenera  Oligoryzomys,  Thallomyscus,  and  Mel- 
anomys.  IBID  580:  1-17. 

Tate,  G.H.H.  1935.  The  taxonomy  of  the  genera  of  Neotropical  Hystricoid  rodents.  Bulle- 
tin of  the  American  Museum  of  Natural  History  58:  295-447. 

Tipton,  V.J.  and  C.E.  Machado-Allison.  1972.  Fleas  of  Venezuela.  Pages  1-115  in  Ectopara- 
sites of  Venezuela.  Brigham  Young  University  Science  Bulletin.  Biological  Series.  17. 

Tipton,  V.J.  and  E.  Mendez.  1966.  The  fleas  (Siphonaptera)  of  Panama.  Pages  289-386  in  ' 
R.L.  Wenzel  and  V.J.  Tipton,  eds.  Ectoparasites  of  Panama.  Field  Museum  of  Natural 
History,  Chicago,  Illinois. 

Tamsitt,  J.R.  and  I.  Fox.  1970.  Records  of  bat  ectoparasites  from  the  Caribbean  region 
(Siphonaptera,  Acarina,  Diptera).  Canadian  Journal  of  Zoology  48:  1093-1097. 

Vanzolini,  P.E.  1973.  Paleoclimates,  relief,  and  species  multiplication  in  Equatorial  forests. 
Pages  255-258  in  B.J.  Meggers,  E.S.  Ayensu,  and  W.D.  Duckworth,  eds.  Tropical  forest 
ecosystems  in  Africa  and  South  America:  a comparative  review.  Smithsonian  Institution 
Press,  Washington. 

Valentine,  J.W.  and  E.  Moores.  1974.  Plate  tectonics  and  the  history  of  life  in  the  oceans. 
Scientific  American  230:  80-89. 

Vuilleumier,  B.S.  1971.  Pleistocene  changes  in  the  fauna  and  flora  of  South  America.  Sci- 
ence 175:  771-780. 

Weeks,  L.G.  1947.  Paleogeography  of  South  America.  Bulletin  of  the  American  Association 
of  Petroleum  Geologists  31:  1 194-1241. 

Wenzel,  R.L.  and  V.J.  Tipton.  1966.  Some  relationships  between  mammal  hosts  and  their 
ectoparasites.  Pages  677-723  in  Ectoparasites  of  Panama.  Field  Museum  of  Natural  His- 
tory. Chicago,  Illinois. 

West,  R.C.  1956.  Mangrove  swamps  of  the  Pacific  Coast  of  Colombia.  Annals  of  the  Asso- 
ciation of  American  Geographers  46:  98-121. 


CHANGES  IN  ACETY CHOLINESTERASES  AND  CHOLINESTERASES 
DURING  DEVELOPMENT  OF  AEDES  AEGYPTI  (L) 
(DIPTERA,  CULICIDAE) 


RENUKA  SEN  GUPTA  * 
Department  of  Entomology 
University  of  Alberta 
Edmonton,  Alberta 
Canada  T6G  2E3 


Quaestiones  Entomologicae 
13:  183-189  1977 


Changes  in  activity  of  cholinesterases  ( ChE)  and  acety  cholinesterases  (AChE)  were  studied 
during  the  development  of  Aedes  aegypti  (L.).  Using  starch  gel  electrophoresis,  esterase  zymo- 
grams showed  5-12  bands  (designated  esterases  A to  F in  order  of  decreasing  mobility)  concen- 
trated in  two  major  zones  of  mobility.  The  enzyme  bands  exhibited  changes  in  activity  in  dif- 
ferent developmental  stages,  as  well  as  within  a particular  stage.  Significant  changes  were  re- 
flected in  the  loss  of  esterase  A as  development  proceeded  and  in  increase  in  esterase  F in  the 
adult.  Quantitative  studies  showed  a sharp  increase  in  AChE  in  adults;  the  AChE  was  concen- 
trated in  the  head.  In  the  thorax  and  abdomen,  ChE  equalled  or  exceeded  AChE  activity.  Es- 
erine  sulfate  and  diisopropylfluorophosphate  (DFP)  at  10~^M  inhibited  the  AChE  completely 
(colorimetric  determination),  while  on  the  zymograms  lO'^M  eserine  sulfate  inhibited  ester- 
ases C,  E and  F,  and  lO'^M  DFP  inhibited  esterases  E and  F. 

Nous  avons  etudie  durant  le  developpement  de  /’Aedes  aegypti  le  changement  de  V activity  des  cholinesterases  (ChE)  et 
des  acetylcholinesterases  (AChE).  A I’aide  d’une  e'lectrophorese  sur  geiee  d’amidon  nous  avons  obtenu  des  zymogrammes 
d’ esterases  de  5 a 12  bandes  (les  esterases  sont  designs  de  A a F selon  leur  ordre  de  mobilite)  concentres  dans  deux  zones 
de  mobilite  majeures.  Les  bandes  enzymatiques  demontrent  non  seulement  un  changement  d’activite  dans  differ ents  stades 
du  developpement,  mais  aussi  a I’interieur  de  certains  stades.  Nous  avons  note  des  changements  significatifs  tel  que  la  perte 
de  Vesterase  A durant  la  poursuite  du  developpement  et  un  accroissement  de  V esterase  F dans  le  stade  adulte.  Des  etudes  quan- 
titatives  demontrent  un  accroissement  rapide  de  I’AChE  chez  Vadulte  et  une  concentration  de  I’AChE  dans  la  tCte.  Dans  le 
thorax  et  I’abdomen,  ChE  egale  ou  surpasse  Vactivite de  I’AChE.  Le  sulphate  d’eserine  et  le  fluorophosphate  di-isopropylique 
(DFP)  a KT^M  suspend  Vactivite  de  I’AChE  completement  (determination  colorimetrique),  alors  que  sur  les  zymogrammes 
le  sulphate  d’eserine  a la  mime  concentration  suspend  Vactivite  des  esterases  C,  E et  F,  et  le  DFP  a cette  concentration  sus- 
pend Vactivite  des  esterases  E et  F. 


Acetycholinesterases  (AChE)  and  cholinesterases  (ChE)  constitute  an  important  enzyme 
system  not  only  physiologically  and  biochemically  but  also  in  pesticidal  action  (Colhoun,  1963, 
O’Brien,  1967;  Freyvogel,  Hunter  and  Smith,  1968).  ChE’s  are  the  target  enzymes  in  organo- 
phosphate  poisoning  (O’Brien,  1967;  Fest  and  Schmidt,  1973),  are  primarily  involved  in  car- 
bamate poisoning  (O’Brien,  1967;  Corbett,  1974),  and  are  involved  in  poisoning  by  cholorina- 
ted  hydrocarbon  pesticides  (Sengupta,  Sarkar  and  Ghosh,  unpublished  results).  The  esterases 
also  seem  to  play  a significant  role  in  the  development  of  adaptation  (Sengupta,  Basak,  Sarkar 
and  Ghosh,  1975).  The  positive  relationship  between  cholinergic  system  and  differentiation 
of  the  nervous  system  was  reviewed  by  Smallman  and  Mansigh  (1969). 

Esterases  during  development  have  been  studied  electrophoretically  by  several  authors. 
Though  a direct  comparison  of  the  results  is  difficult  due  to  differences  in  techniques  and  ex- 
perimental conditions,  certain  general  inferences  can  be  drawn  from  these  studies.  Conspicuous 
changes  in  the  zymogram  and  isozyme  patterns  can  indicate  important  alterations  in  metabo- 
lism during  embryogenesis  and  metamorphosis  (Briegel  and  Freyvogel,  1971 ; Simon,  1969). 

* Present  address:  Department  of  Biochemistry,  University  College  of  Science,  Calcutta  Uni- 
versity, 35,  Ballygunge  Circular  Road,  Calcutta  - 700019,  INDIA 
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Electrophoretic  variations  in  esterases  due  to  species,  sex,  and  age  of  adults  have  also  been 
reported  (Freyvogel  et  al.  1968). 

Changes  in  ChE  during  metamorphosis  have  been  studied  by  various  workers.  However, 
most  studies  were  restricted  to  a particular  developmental  stage  of  an  insect  species  rather 
than  a comparative  investigation  involving  all  developmental  stages.  The  present  study  is  con- 
cerned with  developmental  changes  in  AChE  and  ChE,  and  with  the  distribution  of  these  in 
the  body  regions  of  larvae,  pupae  and  adults  of  the  Guelph  strain  of  Aedes  aegypti  (L.). 


MATERIAL  AND  METHODS 


Experimental  insects. 

Aedes  aegypti  (L.)  (Guelph  strain),  originally  obtained  from  British  Columbia  Research 
Council,  Vancouver,  Canada,  was  maintained  in  the  laboratory  during  the  investigations.  A 
DDT  resistant  strain  of  A.  aegypti  has  been  maintained  in  the  laboratory  for  several  years. 

Electrophoretic  experiments  were  conducted  with  single  specimens  of  second,  third,  and 
fourth  larval  instars;  one,  two,  three,  and  four-day-old  pupae;  and  four,  twelve  and  35-day- 
old  adult  males  and  females. 


Tissue  Preparation. 


Homogenates  were  prepared  in  a miniature  glass  homogenizer  in  25-30  p\  saturated  solu- 
tion of  phenylthiourea.  The  homogenate  was  then  centrifuged  at  14,500  g for  30  minutes  at 
2°C  and  supernatant  used  for  all  experiments. 


Electrophoresis. 

Esterases  were  studied  electrophoretically  using  the  methods  of  Smithies  (1955)  and  Smith 
(1968).  The  starch  gel  was  prepared  using  10%  hydrolysed  starch  (Connaught  Medical  Labor- 
atories, Toronto,  Canada)  in  4 mM  borate  buffer  at  pH  8.6.  Borate  buffer  (0.01  M)  at  pH 
8.6,  was  the  electrode  buffer. 

The  electrophoresis  was  run  for  3 hours  at  400  V (70-75  mamps)  at  4°C.  Bromophenol  blue 
was  the  tracking  dye.  For  demonstration  of  esterase  activity  the  following  substrate-stain  sol- 
ution was  found  to  give  best  results  (modified  from  Beckman  and  Johnson,  1964):  4.5  ml  of 
a 1 : 1 mixture  of  water  and  1 % a-naphthylacetate  in  acetone  was  mixed  with  100  ml  phosph- 
ate buffer  (0. 1 M,  pH  6.0)  containing  65  mg  of  Fast  blue  RR  salt.  The  gels  were  incubated 
with  the  stain  solution  for  60  min  at  room  temperature.  For  inhibition  studies  the  gels  were 
incubated  at  room  temperature  with  eserine  sulfate  or  diisoprophylfluorophosphate  (DFP) 
at  10"^M  for  30  mins  before  placing  in  the  substrate-stain  solution.  The  gels  were  then  trans- 
ferred to  two  wash  solutions;  the  first  was  ethanol :glycerine:glacial  acetic  acid:  water  (1:1:1: 
2),  and  the  second  was  methanol: water :glacial  acetic  acid  (50:50: 1).  The  gels  were  washed 
at  room  temperature  long  enough  to  wash  out  the  background  colour.  After  washing,  the  gels 
were  stored  in  saran  wrap. 


Colorimetric  determination  of  enzyme  activity. 

Cholinesterases  were  assayed,  by  the  method  of  Ellman,  Courtney,  Andres  and  Feather- 
stone  (1961),  for  5 min  at  pH  8.0  (in  0.1  M phosphate  buffer)  at  25°C  in  a Beckman  DU-2 
spectrophotometer  equipped  with  dual  thermospacers.  Acetylthiocholine  iodide  was  used  as 
one  of  the  substrates  at  75  mM,  which  has  been  found  to  be  the  optimal  concentration  for 
the  present  enzyme  system  (Fig.  1).  Propionylthiocholine  iodide  and  butyrylthiocholine  io- 
dide were  also  used  at  75  mM,  for  the  comparative  studies. 
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For  inhibition  experiments  the  homogenate  was  incubated  with  eserine  sulfate  or  DFP 
(10'^M)  for  30  mins  at  pH  8.0,  25°C,  before  adding  the  substrate. 

RESULTS  AND  DISCUSSION 

The  major  stages  in  the  life  cycle  of  Aedes  aegypti  Guelph  strain  were  investigated  for  AChE 
and  ChE.  The  results  (Fig.  2-5)  indicate  that,  in  general,  esterase  enzymes  were  concentrated 
in  two  major  zones  of  mobility.  A total  of  5-12  bands  were  found  and  may  be  described  as 
being  of  intense,  intermediate  or  low  activity.  The  bands  were  designated  A-F,  in  the  order  of 
decreasing  mobility  (Fig.  2-5). 

Esterase  A was  present  in  the  egg,  larval  and  pupal  stages  as  a single  weak  band  (Fig.  2-4). 

It  was  best  represented  in  the  egg  stage,  was  gradually  lost  as  development  proceeded,  and  was 
absent  from  the  adult  stage.  This  may  reflect  a lessening  need  for  this  particular  enzyme  as 
adult  life  approaches.  Esterase  B was  present  as  a single  intense  band  except  in  a few  males 
where  it  showed  weak  activity.  Esterase  C was  a single  band  with  intermediate  to  high  activi- 
ty; it  was  well  represented  in  the  egg  stage  but  was  absent  from  some  pupae  and  from  adults. 
Esterase  D was  an  intense  band  in  all  stages;  in  a few  specimens  it  was  seen  as  a double  band. 
Esterase  E was  weak  and  invariably  present  in  adults.  In  a few  pupae,  esterase  E was  a double 
or  triple  band.  Esterase  F,  the  slowest  moving  band,  appeared  as  one  to  four  bands  with  vary- 
ing levels  of  activity  in  practically  all  developmental  stages  (Fig.  2-5).  Esterase  F corresponded 
to  cholinesterase  enzymes  (mobility  compared  with  standard  horse  serum  cholinesterase  from 
Sigma  Chemicals)  and  showed  less  activity  in  the  egg  than  in  the  larval  stage  (when  expressed 
in  terms  of  activity  per  individual).  Casida  (1956)  and  Dewhurst,  McCaman  and  Kaplan  (1970) 
have  demonstrated  a many  fold  increase  in  house  fly  AChE  activity  from  egg  to  larval  stage. 

In  the  pupal  stage  of  A.  aegypti  a faint  additional  band  (designated  as  Est  e)  was  observed  and 
this  band  appeared  to  be  characteristic  of  this  stage. 

Freyvogel,  Hunter  and  Smith  (1968)  observed  sex  differences  in  esterase  zymograms  of 
Anopheles  stephensi.  However,  with  A.  aegypti , I observed  no  sex  differences  in  the  esterase 
patterns,  except  that  the  activity  of  enzymes  from  females  appeared  slightly  more  intense  than 
that  of  males. 

In  the  present  study,  changes  in  levels  of  AChE  correlated  well  with  the  general  physical 
activity  of  a particular  developmental  stage.  Thus  in  larvae  and  adults  which  are  very  active, 
levels  of  whole  body  AChE  were  much  higher  (6.32  ± 0.705  and  11.12  ± 0.374  jumoles  ace- 
tylthiocholine  hydrolysed/min/gm  tissue  respectively)  than  in  the  pupae  (3.01  ± 0.235). 

Studies  of  distribution  of  AChE  and  ChE  in  different  body  regions  of  larvae,  pupae  and  ad- 
ults, revealed  that  the  highest  concentration  of  AChE  was  in  the  head  (Table  1).  On  the  other 
hand  the  activity  of  ChE’s  (using  propionylthiocholine  and  butyrylthiocholine  as  substrates) 
was  usually  equal  to  or  greater  than  the  activity  of  AChE  in  the  thorax  and  abdomen  of  each 
stage. 

Using  heads  of  adult  A.  aegypti,  activity  of  AChE  in  the  DDT  resistant  strain  was  lower 
(18.14±  0.75  jumoles/min/gm  tissue)  than  that  of  the  Guelph  strain  (23.46  jumoles/min/gm 
tissue).  This  difference  was  observed  in  3-4  day-old  adults,  however  the  difference  became 
insignificant  as  the  adults  grew  older.  Similar  observations  were  made  by  Babers  and  Pratt 
(1950). 

In  vitro  inhibition  studies  with  heads  of  larvae  and  adults  showed  that  AChE  is  totally  in- 
hibited by  eserine  sulfate  and  DFP  at  10"^M.  In  electrophoretic  studies  with  homogenates  of 
whole  bodies,  eserine  sulfate  and  DFP  at  a final  concentration  of  10"^M  inhibited  esterases  C, 
E,  F and  E,  F respectively.  Esterases  A and  C were  inhibited  by  n-isopropanol. 
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Table  1.  Acetylcholinesterase  and  cholinesterase  activities  (jumoles  substrate  hydrolysed/min/ 
gm  tissue)  in  the  Larvae,  Pupae  and  Adults  of  Aedes  aegypti  L.  (Guelph  Strain) 


LARVA 

PUPA 

ADULT 

Cone.  - (0.075  M) 

Head 

Thorax 

Abdomen 

Cephalo  Thorax 

Abdomen 

Head 

Thorax 

Abdomen 

Acetylthiocholine 

iodide 

9.97 

±0.92 

4.02 

±0.19 

2.67 

±0.28 

3.79 

±0.54 

3.45 

±0.29 

23.46 

±0.00 

11.19 

±1.05 

3.44 

±0.71 

Propionylthiocholine 

iodide 

2.87 

±0.00 

4.31 

±0.00 

2.15 

±0.39 

1.00 

±0.11 

2.87 

±0.00 

15.37 

±0.53 

8.03 
± 0.99 

3.73 

±0.71 

Butyrlthiocholine 

iodide 

0.70 

±0.00 

0.72 

±0.00 

1.72 

±0.00 

0.50 

±0.00 

1.44 

±0.00 

1.15 

±0.00 

1.73 

±0.36 

3.59 

±0.72 
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Fig.l 

Fig.  1.  Rate  of  hydrolisis  as  a function  of  substrate  concentration  (AChE-acetylcholinesterase  catalyzed  hydrolysis;  ASCh- 
autolysis  of  acetylthiocholine  iodide). 
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Fig.  3 


Fig.  2.  Diagrammatic  representation  of  patterns  of  esterase  zymograms  of  eggs  of  Aedes  aegypti  L.  (A-F=Est  A to  Est  F) 
high,  ■■■  medium,  yr  and  low,t=3  activity.  Fig.  3.  Diagram  of  patterns  of  esterase  zymograms  of  different  larval  in- 
stars of  Aedes  aegypti  L.  (1,2-lst  instar;  3,4-2nd  instar;  5,6-3rd  instar;  7,8,9-4th  instar).  Symbols  as  in  Fig.  2. 
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Fig.  4.  Diagram  of  patterns  of  esterase  zymograms  of  pupae  of  Aedes  aegypti  L.  (1,2-1  day;  3,4-2  days;  5,6-3  days  and  7,8-4 
days  old).  Symbols  as  in  Fig.  2.  Fig.  5.  Diagram  of  patterns  of  esterase  zymograms  of  adult  Aedes  aegypti  L.  (1-4,  males  and 
5-8,  females).  Symbols  as  in  Fig.  2. 
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BOOK  REVIEW 

HORN,  D.J.  1976.  Biology  of  Insects.  W.B.  Saunders  Company,  Philadelphia,  viii  + 439  pp. 
$13.95  U.S. 

Why  are  books  reviewed?  There  are  many  ways  of  answering  this  question,  but  in  general 
the  reviewer  performs  a service  for  colleagues  by  advising  them  on  the  usefulness  of  the  book 
to  their  particular  discipline,  and  perhaps  saves  them  from  purchasing  unwanted  books. 

Because  of  the  final  recommendation  I made  about  Horn’s  “Biology  of  Insects”  I want  to 
outline  how  I approached  reviewing  the  book. 

The  first  impression  is  good.  The  book  has  a fine  colourful  photograph  of  a monarch  butter- 
fly on  the  cover,  has  a good  binding  and  the  page  paper  is  semiglossy  and  thick  enough  to  stand 
considerable  use. 

In  the  preface  Horn  points  out  that  he  has  not  attempted  to  cover  all  aspects  of  insect  bio- 
logy, but  has  been  “selective  in  trying  to  present  entomology  as  a dynamic  study  of  living  or- 
ganisms.” He  also  acknowledges  assistance  from  many  people.  I will  return  to  the  preface  later. 

Next,  to  the  contents  where  there  are  three  main  parts,  Insect  Diversity,  Insect  Biology,  and 
Insects  and  Human  Affairs.  Such  a division  is  perhaps  strange  as  both  first  and  last  parts  must 
be  subsidiary  and  part  of  the  second  - Insect  Biology.  However,  the  Chapters  within  these  three 
parts  are  well  arranged  and  follow  each  other  logically. 

I start  reading  the  text  and  am  pleasantly  surprised.  Horn  writes  very  well,  and  importantly 
begins  with  a discussion  of  the  scientific  method  by  using  a simple  experiment  involving  ter- 
mites in  his  back  yard.  He  then  moves  very  smoothly  into  a brief  review  of  the  history  of  en- 
tomology. This  chapter,  as  do  all  others,  ends  with  a single  paragraph  summary. 

I was  truthfully  eager  to  begin  the  next  chapter  on  evolution  of  insects  and  as  expected 
from  the  standard  of  chapter  one,  it  went  well  until  Figure  2-1  which  is  of  a generalized  female 
grasshopper.  Compared  to  similar  diagrams  in  other  introductory  entomology  texts,  the  figure 
is  poorly  done.  The  hind  wings  appear  to  arise  from  the  metathorax  and  the  pterothoracic 
segment  appears  to  be  composed  each  of  two  segments!  The  rest  of  the  chapter  reads  well. 
Occasionally  though,  for  the  sake  of  clarity,  some  statements  appear  misleading.  For  instance, 
Horn  writes  that  Onychophora  have  a “greatly  reduced  exoskeleton,  leaving  only  the  cuticle”. 
Most  entomologists,  I hope,  would  consider  the  cuticle  to  be  the  exoskeleton. 
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Once  again,  it  is  a figure  (2-10)  that  stops  me  reading.  This  one,  redrawn  from  Snodgrass’ 
“Principles  of  Insect  Morphology”  shows  the  hypothetical  steps  in  the  evolution  of  insects 
from  annelid  worms.  Even  though  a sixth  stage  has  been  interpolated,  the  figure  in  no  way  il- 
lustrates the  process  of  tagmatization  as  well  as  the  original,  because  the  connecting  lines  be- 
tween the  stages  have  been  omitted. 

Somewhat  less  at  ease,  I continue  with  the  text,  only  to  come  across  a bombshell  in  Figure  j 
2-12.  This  figure  is  a dendrogram  of  insect  evolution.  Here,  clearly  labelled  so  that  no  one  can  ! 
be  mistaken,  are  the  Thysanura  as  Pterygota!  That  appears  to  be  a simple  error  in  type  setting. 
Less  easy  to  explain  is  the  placing  of  the  Mallophaga  in  the  orthopteroid  orders  and  the  Ano- 
plura  in  the  hemipteroid  orders!  | 

By  now  I am  intrigued  enough  to  stop  reading  the  text  at  page  30  and  begin  looking  only 
at  the  figures.  What’s  this  - Fig.  2-13  shows  Lepidoptera  larvae  with  all  abdominal  segments 
possessing  prolegs! 

Legs  and  where  they  arise  are  one  of  the  major  faults  with  almost  all  of  the  line  drawings. 
Admittedly  the  hind  legs  of  many  insects,  although  arising  from  the  metathorax,  when  viewed 
dorsally  do  appear  to  arise  from  the  anterior  abdomen.  However,  that  this  is  not  so  is  usually 
indicated  by  the  proximal  leg  segments  being  hidden  by  the  abdomen.  It  is  startling  therefore  j 
to  find  hind  legs  complete  with  coxae  arising  from  the  second  abdominal  segment  of  an  embio- 
pteran  in  Fig.  3-18. 

In  general  there  is  a lack  of  attention  to  important  details  in  the  figures.  This  shows  particu- 
larly in  the  line  drawings  of  insects  in  the  section  on  major  insect  groups.  Wing  venation  is  poor- 
ly indicated  or  completely  wrong.  The  general  habitus  of  many  of  the  insects  is  sufficiently  bad  j 
as  to  preclude  any  immediate  recognition.  My  main  interest  is  in  Simuliidae  or  blackflies  and 
I was  appalled  at  Fig.  3-83  which  purports  to  show  a blackfly  adult  but  lacks  most  mouthparts 
and  has  a wing  venation  unlike  any  blackfly  known.  The  problem  is  compounded  by  Fig.  8-10 
which  is  an  insult  to  anyone  who  has  ever  seen  a blackfly  larva.  The  animal  drawn  does  not 
exist! 

Why  should  the  figures  be  so  bad?  Here  I return  to  the  preface  where  Horn  acknowledges 
that  Alice  Kolbe  copied  nearly  all  of  the  drawings  from  his  own  very  scratchy,  cryptic  sketches,  j 
Kolbe  apparently  had  no  entomological  background  and  changed  the  sketches  to  satisfy  artis- 
tic whims.  The  few  line  drawings  done  by  Horn  himself  are  adequate  and  accurate. 

The  poor  copying  of  figures  either  by  Kolbe  or  Horn  extends  beyond  whole  insects.  For 
example  in  Fig.  5-7  of  longitudinal  sections  of  the  compound  eye,  the  rhabdom  appears  as  a 
solid  body,  rather  than  made  up  of  a number  of  rhabdomeres.  Similarly,  other  figures  of  sen- 
sory organs  are  poorly  done  or  just  down  right  inaccurate. 

Unfortunately,  the  above  comments  apply  in  part  to  the  photographs  as  well.  Many  photo- 
graphs have  been  copied  from  other  sources  and  are  good,  but  those  apparently  produced  by 
Horn  are  usually  out  of  focus  or  show  extreme  depth-of-focus  problems.  Some  of  the  speci- 
mens were  clearly  dead  and  either  show  pin  holes  or  have  parts  missing.  Once  again,  Horn  ack- 
nowledges the  help  of  Robert  Dowell  who  printed  the  original  photographs,  some  from  fuzzy 
negatives. 

I finally  returned  to  reading  the  text  at  page  30,  but  all  pleasure  was  now  gone.  The  poor 
figures  constantly  distracted  me  with  more  mistakes  than  I care  to  list  here.  However,  Horn 
does  have  a good  text  with  few  factual  errors. 

My  enthusiasm  for  this  book  returned  somewhat  in  Part  Three:  Insect  and  Human  Affairs. 

Here  Horn  is  clearly  at  home  and  the  figures  and  photographs  are  better. 

With  such  a good  text,  why  Horn  allowed  poor  Figures  and  photographs  to  be  published 
is  an  interesting  question.  There  has  been  a high  standard  for  illustrations  set  by  other  intro- 
ductory texts  on  entomology  and  “Biology  of  Insects”  falls  well  below  that  level. 
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To  refer  back  to  my  original  question  about  the  function  of  a review,  I must  with  all  can- 
didness say  that  this  book  is  not  to  be  bought  under  any  circumstances.  To  do  so  would  be 
to  foist  upon  undergraduate  students  a rather  shoddy  example  of  poor  draftsmanship  and  even 
worse  proof-reading.  The  editors  of  this  book  have  done  Entomology  and  D.J.  Horn  a grave 
disservice  by  allowing  it  to  be  published.  If  the  book  is  ever  reprinted  with  corrections  made 
to  virtually  all  figures  it  should  then  become  an  extremely  useful  and  well-written  textbook. 

D.A.  Craig 
Department  of  Entomology 
University  of  Alberta 
Edmonton,  Alberta  T6G  2E3 


MOUTHPARTS  AND  FEEDING  BEHAVIOUR  OF 
TAHITIAN  LARVAL  SIMULIIDAE  (DIPTERA:  NEMATOCERA) 


D.A.  CRAIG 

Department  of  Entomology 
University  of  Alberta 

Edmonton,  Canada  Quaestiones  Entomologicae 

T6G2E3  13:  195-2181977 

Larvae  of  Simulium  tahitiense  Edwards  and  S.  oviceps  Edwards  were  observed  feeding  in 
the  laboratory.  Larvae  of  S.  tahitiense  filter  feed  in  typical  fashion,  as  can  larvae  ofS.  oviceps 
with  their  reduced  cephalic  fans.  However,  the  latter  does  not  twist  the  body  longitudinally 
more  than  90°.  S.  oviceps  larvae  can  keep  their  fans  abducted  and  rays  open  while  browsing 
the  substrate.  A detailed  scanning  electron  microscope  study  of  larval  mandibular  structure 
of  both  species  shows  that  raking  bristles  on  larval  S.  tahitiense  mandibles  are  important  in 
removing  food  from  the  closed,  adducted,  cephalic  fans.  Such  bristles  are  absent  from  larval 
S.  oviceps  mandibles.  Homologies  are  proposed  between  mandibular  structures  of  simuliid 
larvae  and  those  of  other  larval  nematocerans.  S.  tahitiense  larvae  have  a double  socket  on  the 
dorsomedian  mandibular  articulation  which  allows  two  planes  of  motion.  This  structure  is  re- 
duced in  larval  S.  oviceps.  Mandibular  and  hypostomial  teeth  in  S.  oviceps  larvae  are  highly 
coadapted  and  probably  used  for  cutting  the  salivary  silk  thread.  These  teeth  in  larval  S.  tahit- 
iense are  not  as  closely  coadapted.  Hairs  of  the  maxillary,  labiohypopharyngeal  and  anterior 
palatal  brushes  are  generally  directed  toward  the  cibarium.  Food  introduced  into  this  system 
of  brushes  probably  is  directed  into  the  cibarium.  The  brushes  appear  to  be  self-cleaning. 


Nous  avons  dtudid  le  comportement  nourricier  des  larves  de  Simulium  tahitiense  Edwards  et  de  S.  oviceps  Edwards.  Les 
larves  de  S.  tahitiense  se  nourrissent  d’une  facon  typique  a Vaide  de  filtres,  il  en  est  de  mdme  des  larves  de  S.  oviceps  malgrd 
un  dventail  plus  petit.  Ce  dernier  cependant  ne  peut  pas  se  retourner  longitudinalement  plus  de  90°.  Les  larves  de  S.  oviceps 
garder  leurs  dv  entails  levds  et  les  rayons  de  V dventail  ouverts  pendant  qu’elles  broutent  la  surface.  Une  analyse  ddtaillde  des 
structures  mandibulaires  des  larves  des  deux  especes  a I’aide  du  microscope  dlectronique  a balayage  ddmontre  que  les  soies 
racleuses  des  mandibules  larvaires  de  S.  tahitiense  sont  importantes  pour  enlever  la  nourriture  des  dventails  cephalique  re- 
tomb ds  et  fermds.  De  telles  soies  sont  absentes  des  mandibules  larvaires  de  S.  oviceps.  Nous  proposons  les  homologies  entre 
les  structures  mandibulaires  de  larves  de  simuliides  et  celles  d’autres  nematoceres  larvaires.  Les  larves  de  S.  tahitiense  ont 
deux  orbites  sur  l’ articulation  dorso-mediale  des  mandibules;  ces  orbites  permettent  le  mouvement  sur  deux  plans.  Cette 
structure  est  rdduite  chez  les  larves  de  S.  oviceps.  Les  dents  des  mandibules  et  de  Vhypostome  chez  les  larves  de  S.  oviceps 
sont  tres  hautement  coadapt  ds  et  sont  probablement  utilises  a'  couper  le  fil  de  soie  des  glandes  salivaires.  Ces  meme  dents  chez 
S.  tahitiense  ne  sont  pas  aussi  dtroitement  associds.  Les  soies  des  brosses  du  maxillaire,  du  labiohypopharynx  et  du  palais 
anterieur  sont  gdndralement  dirigdes  vers  le  cibarium.  Aussi  la  nourriture  introduite  dans  ce  systeme  de  brosses  probablement 
s’achemine  dans  le  cibarium.  Ces  brosses  semblent  dtre  autonettoyantes. 


INTRODUCTION 

The  small  complex  of  closely  related  Tahitian  Simuliidae  species  is  unique.  Nowhere  else 
do  simuliid  larvae  of  one  taxon,  bearing  typical  cephalic  fans,  share  the  same  habitat  with 
larvae  of  a closely  related  taxon  (Craig  1975)  bearing  reduced  cephalic  fans. 

Head  and  mouthpart  structure  of  larval  Simulium  tahitiense  Edwards  and  of  the  probable 
larva  of  S.  cheesmanae  Edwards  are  typical  (Craig  1975).  However,  heads  of  larval  S.  oviceps 
bear  reduced  cephalic  fans  and  labropalatum,  and  modified  mandibular  and  hypostomial 
teeth  (Edwards  1935,  Dumbleton  1962,  Davies  1965  and  Craig  1974,  1975). 
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While  more  widely  spread  on  Tahiti,  S.  tahitiense  larvae  occur  with  S.  oviceps  larvae  in 
larger  rivers.  Why  should  larvae  of  S.  oviceps , presumably  exposed  to  the  same  evolutionary 
pressures  as  larvae  of  S.  tahitiense  and  S.  cheesmanae,  develop  reduced  fans  and  the  concomi- 
tant reduced  labrum?  After  studying  the  position  of  larval  S.  oviceps  cephalic  fans  and  size 
of  their  retractor  muscles,  I (Craig  1974)  suggested  that  their  fans  did  not  function.  Further 
study  though,  with  more  material  (Craig  1975),  showed  that  the  labropalatum  is  keel-shaped 
and  that  the  tips  of  the  fan  rays  could  probably  extend  into  the  cibarium  as  do  those  of  typ- 
ical simuliid  larvae  (Fortner  1937,  Chance  1970).  I suggested  then  that  a study  of  feeding  be- 
haviour of  S.  oviceps  larvae  might  show  why  the  larval  head  of  this  species  became  atypical. 

Such  a complex  of  closely  related  species  consisting  of  the  typical,  fully  fanned  S.  tahitien- 
se, and  S.  cheesmanae  larvae  and  the  atypical  S.  oviceps  larvae,  with  reduced  fans,  also  provi- 
des a unique  situation  for  studying  which  of  the  structures  on  the  complex  mandibles,  on  the 
more  simple  maxillae  and  on  the  labiohypopharyngeal  region  are  used  with  the  cephalic  fans 
in  filter  feeding. 

Observations  on  live  S.  oviceps  larvae  in  Tahiti  showed  that  their  mandibles  had  an  appar- 
ently exaggerated  movement  when  compared  to  mandibular  movement  of  S.  tahitiense  larvae. 
This  observation  led  to  investigation  of  mandibular  articulations  of  both  S.  oviceps  and  S. 
tahitiense  larvae.  This,  in  turn,  led  to  consideration  of  coadaptation  of  mandibular  and  hypo- 
stomial  teeth. 

Observations  made  here  provide  further  information  about  how  larval  simuliids  transfer 
filtered  food  from  the  adoral  surface  of  the  cephalic  fan  to  the  cibarium.  Because  much  mouth- 
part  movement  of  simuliid  larvae  is  too  fast  to  follow  by  eye,  most  explanations  of  mouth- 
part  function  by  others  have  been  deduced  from  structure  and  coadaptation  of  parts  (Fort- 
ner 1937,  Chance  1970).  Such  is  done  here,  aided  by  dissections. 

Specimens  figured  here  with  SEM  micrographs  have  been  selected  to  show  the  assumed 
true  relationships  of  the  mouthparts.  My  belief  that  the  figures  do  this  and  do  not  show  fix- 
ation artifacts,  is  based  on  observations  of  live  S.  tahitiense  and  S.  oviceps  larvae  and  on  high 
speed  macrocinephotography  of  larval  S.  vittatum  feeding  (Craig,  unpublished  work). 

MATERIALS  AND  METHODS 

Both  Simulium  oviceps  and  S.  tahitiense  larvae  were  collected  from  the  Punaruu  River, 

Tahiti  and  returned  to  the  Louis  Malarde  Institute  of  Medical  Research,  Field  Station  at 
Maraa,  for  study.  Larvae  were  transported  in  a thermos  flask  containing  ice  water  agitated 
with  a portable  aquarium  air  bubbler. 

In  the  laboratory,  larvae  were  transferred  to  a large  cylindrical  glass  jar  (diameter  approx- 
imately 30  cm,  depth  approximately  15  cm).  Water  in  this  jar  was  circulated  rapidly  with  a 
variable-speed  laboratory  stirrer  and  propellor.  This  system  was  successful  and  larvae  of  both 
species  fed,  moved  and  pupated  on  the  glass  walls  of  the  jar. 

Observations  were  made  through  a Wild  M5  stereomicroscope  laid  on  its  side.  Photomicro- 
graphs were  made  with  a 35  mm  camera  attached  to  the  microscope  with  illumination  pro- 
vided by  an  electronic  flash.  Although  this  photomicroscopy  provided  a permanent  record  of 
observations,  the  various  events  in  larval  feeding  behaviour  occurred  so  rapidly  that  they  were 
over  before  the  camera  shutter  could  be  released.  However,  these  photomicrographs  provided 
the  basis  for  Fig.  42-44  which  show  general  stance  of  S.  oviceps  larvae  during  feeding. 

Preserved  larvae  for  scanning  electron  microscopy  were  hydrated  and  washed  for  approxim- 
ately 1 5 sec.  with  detergent  in  a sonicating  bath.  This  treatment  cleaned  well,  but  occasional- 
ly produced  damage  (Fig.  23,  26).  Larvae  were  then  dehydrated  through  a graded  series  of 
ethanol  into  100%  amyl  acetate  and  dissected  if  required.  Specimens  were  then  critical-point 
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dried,  mounted  on  specimen  stubs,  sputter-coated  with  gold  and  examined  at  10-20  kv  with 
an  S4,  Stereoscan,  scanning  electron  microscope. 

To  observe  the  relationship  of  mandibular  apical  teeth  and  hypostomial  teeth  at  full  man- 
dibular adduction,  larval  heads  of  both  species  were  dissected  to  remove  all  mouthparts  ex- 
cept mandibles  and  hypostomium.  The  heads  were  cleared  in  boiling  lactic  acid  (Anthon  and 
Lyneborg  1968)  and  then  examined  while  mounted  in  glycerine.  The  mandibles  could  easily 
be  manipulated  to  full  adduction  to  make  contact  with  the  hypostomium.  Meeting  of  the 
teeth  was  observed  from  the  foramen  magnum  (Fig.  37,  38).  Diagrams  were  made  with  the 
use  of  a Wild  M20  compound  microscope  equipped  with  a drawing  tube. 

Larval  simuliid  mandibles  are  complex,  and  bear  many  teeth,  hairs  and  brushes.  The  only 
detailed  descriptions  of  them  are  provided  by  Baranov  (1935),  Rubtzov  (1959)  and  Chance 
(1970).  However,  mandibular  apical  teeth  are  important  taxonomically  and  many  terms  for 
these  structures  have  been  coined.  Table  1 collates  some  of  these  systems  of  names  and  indi- 
cates homologues  of  simuliid  mandibular  structures  to  those  of  other  larval  nematocerans 
(Anthon  1943,  Knight  1971).  The  basis  for  homologizing  some  mandibular  structures  of 
simuliids  and  culicids  (marked  by  asterisk  in  Table  1)  is  strengthened  by  similar  innervation 
to  mandibular  structures  of  both  these  taxa  (Yin  1970,  Craig,  pers.  obs.). 

The  terms  used  here  for  mandibular  structures  have  been  chosen  because  they  indicate 
function  and  appearance,  or  because  they  have  been  used  previously  for  homologous  struc- 
tures. For  example,  the  term  “comb  teeth”  ( sensu  Smart  and  Clifford  1965)  is  not  used  be- 
cause the  structures  so  named  are  not  known  to  comb  and  are  not  the  single  array  of  teeth 
as  should  be  a comb. 

The  maxillae  are  relatively  simple,  with  fewer  hairs  and  brushes.  Where  applicable,  the 
terms  of  Chance  (1970)  are  used.  Terms  for  the  cephalic  fans  and  labropalatum  are  those 
used  by  me  elsewhere  (Craig  1974). 

The  terms  “adoral”  and  “aboral”  refer  respectively  to  mouthpart  surfaces  that  are  directed 
toward  and  away  from  the  mouth.  Similarly,  “adduct”  and  “abduct”  refer  respectively  to 
mouthpart  movements  toward  and  away  from  the  mouth.  “Open”  and  “closed”  describe  pos- 
itions of  the  cephalic  fan  rays. 


OBSERVATIONS 

Structure 

Cephalic  Fans.  - Although  cephalic  fans  (cf)  of  larvae  of  both  species  are  illustrated  here 
(Fig.  1,  2,  21,  22)  they  are  not  further  described.  Detailed  studies  of  cephalic  fans  of  S.  ovi- 
ceps  larvae  are  given  by  Dumbleton  (1962),  Davies  (1965)  and  myself  (Craig  1975).  Cephal- 
ic fans  of  S.  tahitiense  larvae  have  not  been  described  in  as  much  detail  as  those  of  S.  oviceps 
larvae,  however,  my  personal  observations  show  that  the  fans  have  structure  which  is  consi- 
dered typical  for  larval  Simuliidae  (Craig  1974,  Davies  1974). 

Mandibles.  - Edwards  (1935),  Grenier  and  Rageau  (1960),  and  Dumbleton  (1962)  brief- 
ly described  larval  mandibles  of  both  simuliids,  but  because  of  structural  complexity  and 
their  importance  in  feeding,  redescriptions  are  given  here. 

S.  tahitiense.  — Distally,  the  covering  brush  (cb)  extends  over  part  of  the  distal  adoral 
brush  (dab)  (Fig.  6)  and  occasionally  over  the  outer  teeth  (ot)  (Fig.  8).  The  covering  brush 
has  a sulcus  (su)  delimiting  it  from  the  rest  of  the  mandible.  Only  a single  row  of  hairs  is 
associated  with  the  sulcus,  the  longer,  robust,  more  medial  hairs  of  the  covering  brush  (cb) 
attaching  directly  to  the  mandible  (Fig.  7). 

There  are  four  sharp,  curved,  robust  outer  teeth  (ot),  of  which  the  second  is  hidden  on  the 


Quaest.  Ent.,  1977  13  (3) 


Table  1.  Some  Homologies  and  Terms  for  Structures  of  Mandibles  of  Larval  Simuliids 


198 


Craig 


Rhyphidae,  2.  Culicidae  3.  Translated  from  * Homologous  innervation  with  simuliid  mandibles 

Trichoceridae,  Croatian  (Yin  1970  and  Craig,  pers.  ob.) 

Psychodidae, 

Ptychopteridae 
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adoral  surface  by  the  curved  first  outer  tooth  (Fig.  7).  The  apical  tooth  (at)  is  slightly  fluted 
and  protrudes  from  the  general  line  of  the  other  teeth.  There  are  three  preapical  teeth  (pat) 
(Fig.  8)  the  most  distal  of  which  is  similar  to  the  apical  tooth  (at).  The  other  two,  proximal 
teeth  are  more  like  the  following  arrays  of  spinous  teeth  (st)  (Fig.  7).  The  spinous  teeth  are 
often  figured  in  taxonomic  works  as  a single  array  of  teeth,  but  clear  in  Fig.  6,  8,  12  are  at 
least  three  rows  of  teeth.  Immediately  posterior  to  the  spinous  teeth  are  mandibular  serrations 
(ms)  (Fig.  7);  one  large  one  and  a very  small  one  that  does  not  show  well  on  any  of  the  figures 
(Grenier  and  Rageau  1960,  reported  the  presence  of  three  such  serrations).  Dorsad  of  the  pre- 
apical and  spinous  teeth  is  the  flattened  apical  brush  (ab)  (Fig.  6,  8).  The  most  anterior  row 
of  stout  hairs  of  this  brush  are  short  and  curved  and  are  raised  off  the  mandible  (Fig.  6,  12). 
The  major  mandibular  brushes  are  borne  on  the  adoral  surface.  The  distal  adoral  brush  (dab) 
is  between  the  covering  brush  and  the  adoral  median  lobe  (ml)  with  the  portion  nearest  the 
lobe  modified  to  form  the  long,  proximal  adoral  brush  (pab)  (Fig.  9,  10).  Most  of  the  distal 
adoral  brush  (dab)  is  composed  of  softly  pectinate  hairs  (Fig.  7),  but  a very  important  part 
of  the  brush  is  a single  row  of  smoothly  tapering  and  curved  raking  bristles  (rb)  between  the 
pectinate  hairs  and  the  mandible  proper  (Fig.  6,  7).  The  raking  bristles  extend  beyond  the 
leading  edge  of  the  mandible  (Fig.  6,  9),  and  are  the  structures  usually  figured  as  typical  for 
the  distal  adoral  brush. 

The  prostheca  bears  three  complex  brushes.  The  distal  prosthecal  brush  (dpb)  has  six  or 
seven  fan-shaped  hairs  that  together  have  a fan-like  arrangement  (Fig.  6,  8).  Proximal  and 
partly  covered  by  that  brush  is  the  median  prosthecal  brush  (mpb)  (Fig.  9)  which  is  a single 
row  of  stout,  tasseled  bristles.  This  row  abruptly  lengthens  into  the  seven  or  eight  bristles  of 
the  proximal  prosthecal  brush  (ppb)  (Fig.  9).  There  is  a small  spinose  area  (sa)  just  dorsal  of 
the  dorsomedial  articulation  (dma)  (Fig.  9). 

A few  trichoid  sensilla  are  scattered  along  the  dorsal  edge  of  the  mandible.  A pair  of  pro- 
minent, trichoid,  preapical  sensilla  (ps)  are  located  just  proximal  to  the  covering  brush  (Fig. 

6,  8,  10). 

Simulium  oviceps.  — In  contrast  to  those  of  larval  Simulium  tahitiense,  larval  mandibles 
of  this  species  are  strikingly  sclerotized  and  robust  as  shown  by  the  dorsal  ridge  (dr)  in  Fig. 

26.  Another  major  difference  is  that  the  covering  brush  and  the  distal  adoral  brush  are  poorly 
developed. 

There  are  three  outer  teeth  (ot),  the  most  dorsal  of  which  is  small  and  well  caudad  of  the 
other  two  (Fig.  28).  Although  not  clearly  evident  in  the  figures,  the  apical  tooth  (at)  protru- 
des markedly  from  the  other  teeth  (Fig.  25),  and  is  cone-shaped  apically.  This  apex  fits  clo- 
sely into  the  gap  between  the  hypostomial  teeth  (hypt)  (Fig.  35,  36).  Of  the  three  preapical 
teeth,  the  anterior  two  are  similar  to  the  other  apical  teeth,  the  last  is  more  like  the  following 
single  array  of  spinous  teeth  (st)  (Fig.  27,  28).  There  are  two  mandibular  serrations  (ms)  (Fig. 

27,  28). 

The  apical  brush  (ab)  has  only  two  rows  of  closely  appressed  bristles,  plus  a few  irregularly 
arranged  (Fig.  25).  The  covering  brush  (cb)  does  not  have  a delimiting  sulcus  (Fig.  24)  and 
cannot  be  clearly  distinguished  from  the  greatly  reduced  distal  adoral  brush  (Fig.  28).  All  the 
raking  bristles  of  the  distal  adoral  brush  (dab)  are  absent  and  only  a double  row  of  softly  pec- 
tinate hairs  remain  (Fig.  28).  The  proximal  adoral  brush  (pab)  consists  of  a few  long  tasseled 
hairs,  directed  medially  by  the  adoral  median  lobe  (ml)  (Fig.  28).  The  distal  prosthecal  brush 
(dpb)  is  less  well  developed,  but  the  other  two  prosthecal  brushes  are  normal  (Fig.  27,  28). 

Mandibular  Articulation 

Simulium  tahitiense.  — The  ventrolateral  articulation  (va)  of  a mandible  is  a simple  ball 
and  socket,  albeit  broad,  with  the  ball  formed  from  the  anteroventral  edge  of  the  antennal 
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buttress  (abt)  (Fig.  37).  The  dorsomedial  articulation  (dma)  is  more  complex,  and  is  posi- 
tioned at  the  end  of  an  anteromedially-directed  strut  (as)  of  the  antennal  buttress  (abt).  In- 
stead of  a simple  ball  there  are  two  lobes  fitting  a similarly-shaped  socket  (Fig.  9,  37).  This 
bilobed  ball  and  socket  probably  provides  the  mandible  with  two  planes  of  movement.  When  j 
the  mandible  is  adducted  medially  the  more  medial  lobe  of  the  articulation  would  give  axis 
of  rotation  “a”.  When  the  mandible  is  abducted  past  a certain  point  (unknown),  the  medial 
lobe  would  cease  to  articulate  and  the  lateral  lobe  would  assume  this  function,  thereby  giving  j 
axis  of  rotation  “b”  (Fig.  37).  The  mandibular  movements  of  S.  tahitiense  larvae  were  too 
fast  to  observe  any  such  change  in  plane  of  movement,  but  as  discussed  later,  such  changes  in 
plane  of  movement  have  been  observed  for  mandibles  of  larval  S.  vittatum  (Craig,  unpublished  \ 
data). 

S.  oviceps.  — In  larvae  of  this  species,  mandibular  articulation  is  quite  different  from  that 
of  the  more  typical  S.  tahitiense  larvae.  Instead  of  the  articulations  being  essentially  dorso- 
ventral,  they  are  mediolateral  (Fig.  38).  The  lateral  articulation  (la)  (originally  the  ventrolat- 
eral) is  still  a simple  ball  and  socket  (Fig.  27,  38).  The  median  articulation  (ma)  (originally 
the  dorsomedial)  has  now  only  a simple  ball,  but  still  retains  the  double  grooved  socket  (Fig. 

28,  38).  Such  articulation  appears  to  allow  only  one  axis  of  rotation,  “a”  (Fig.  38),  with  per- 
haps some  small  plane  changes  being  allowed.  Mandibular  movements  of  larval  S.  oviceps 
were  much  slower  than  those  of  larval  S.  tahitiense  and  observations  confirm  an  essentially 
single,  almost  vertical,  plane  of  movement  parallel  to  the  sides  of  the  labropalatum  (lp),  with 
some  other  movements  at  maximum  adduction.  The  antennal  buttress  and  supports  for  the 
mandibular  articulations  are  heavily  pigmented,  sclerotized  and  massive  (Fig.  38). 

Maxillae 

S.  tahitiense.  — Larval  maxillae  are  typical  and  consist  of  a maxillary  lobe  (mxl)  and  of  a 
one  segmented  palpus  (mxp)  (Fig.  3,  5).  The  lobe  has  three  brushes,  an  adoral  bare  sculptured 
area,  two  sets  of  prominent  sensilla,  and  lacinial  bristles  (not  shown  here).  Fig.  13,  15  and  20 
illustrate  the  following,  the  dorsal  brush  (db)  of  short  hairs  generally  directed  medially,  the 
apical  brush  (ab)  of  long  closely-packed  hair  curved  towards  the  cibarium  and  the  aboral  apical 
brush  (aab)  covering  the  outer  surface  of  the  maxillary  lobe.  Between  the  apical  brush  and  the 
aboral  apical  brush  is  a prominent  papilla  from  which  arise  a thick  basiconic  sensillum  (bs) 
and  a thinner  trichoid  sensillum  (ts)  (Fig.  13,  15,  16).  The  basiconic  sensillum  is  probably  chem- 
oreceptive  as  methylene  blue  staining  of  this  sensillum  in  larval  Cnephia  dacotensis  (Dyar  and 
Shannon)  shows  a dendrite  extended  to  the  sensillum  tip.  A dendrite  extends  only  to  the  base 
of  the  trichoid  sensillum  (Craig,  unpublished  data).  A more  proximal  papilla  having  similar 
sensilla  is  also  borne  by  the  maxillary  lobe  immediately  above  the  sculptured  area,  but  does 
not  show  well  on  any  of  the  Figures  of  S.  tahitiense  larval  maxillae  (cf,  Fig.  29  of  S.  oviceps 
maxilla).  Proximally,  on  the  adoral  surface,  is  a bare  sculptured  area  (sea)  (Fig.  15). 

The  palpus  (mxp,  Fig.  5)  is  one-articled,  tubular,  with  a membranous  apex  supporting  at 
least  nine  sensilla  (Fig.  17).  Three  robust,  socketed,  cone-shaped  sensilla  (cs)  have  fluted  tips, 
and  single  tubular  sensillum  (tus)  also  has  some  apical  complexity.  The  fluted,  ovoid  sen- 
silla (os)  shows  a probable  ecdysal  scar  proximally.  Two  small  sensilla  (s)  having  apical  finger- 
like projections,  protrude  from  deep  sockets  on  either  side  of  the  palpus  apex.  Laterad  of 
these  are  two  small,  nipple-like  sensilla  (ns). 

The  prominent  palpifer  (ppg)  supporting  the  palpus  proximally,  is  coadapted  to  the  aboral 
mandibular  infection  (ami)  (Fig.  5,  8)  when  the  mandible  is  fully  adducted  (Fig.  3,  4). 

Simulium  oviceps.  — Fig.  29  illustrates  that  the  maxillae  are  very  similar  to  those  of  larval 
S.  tahitiense,  but  the  brushes  tend  to  be  shorter,  the  adoral  sculptured  area  smaller  and  the 
lacinial  bristles  (leb)  more  prominent.  The  two  pairs  of  sensilla  on  the  adoral  surface  can  clearly 
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be  seen  (bs,  ts).  The  palpus  and  its  sensilla  are  very  similar  to  those  of  larval  S.  tahitiense.  Re- 
lative to  size  of  other  mouthparts,  a maxilla  appears  large  as  it  has  not  been  reduced  as  have 
the  cephalic  fans,  labropalatum  and  mandibles  (Fig.  22,  42). 

Labiohypopharyngeal  Complex 

Simulium  tahitiense.  — The  hypopharynx  (hypx)  is  a smooth  sheet  of  shallowly-depressed 
cuticle  (Fig.  18).  On  its  anteromedial  border  is  a raised  ridge  bearing  approximately  15  dicho- 
tomous bristles  (ds).  These  bristles  overhang  a lower  row  of  smaller,  dichotomous  bristles 
that  run  the  full  width  of  the  hypopharynx  (Fig.  1 8).  These  bristles  cover  the  opening  of  the 
salivary  duct  and  partly  cover  the  labial  palpi  (lap).  The  palpi  (Fig.  19)  bear  five  obvious  sen- 
silla, four  cone-shaped  (cs),  and  another,  globular  (gs),  with  a pore  at  its  apex.  The  remainder  of 
the  palp  is  highly  sculptured  and  massively  sclerotised  (Fig.  19).  The  palpi  are  separated  med- 
ially by  thin  ligular  plates  (lig)  (Fig.  18,  19).  The  two  labial  brushes  (lb)  consist  of  dense,  flat- 
tened, tasseled  hairs.  The  hypostomial  teeth  (hypt)  (Fig.  18,  10)  have  been  described  and  fig- 
ured by  Edwards  (1935).  At  full  adduction,  the  apical  mandibular  teeth  show  coadaptation 
to  the  hypostomial  teeth  (Fig.  39). 

Simulium  oviceps.  — As  for  larvae  of  S.  tahitiense,  the  hypopharynx  (hypx)  of  S.  oviceps 
is  a smooth  sheet  of  shallowly-depressed  cuticle  (Fig.  30,  32).  The  anteromedian  ridge  has 
fewer  dichotomous  hairs  (ds)  and  these  are  arranged  into  three  groups  (Fig.  32).  The  labial 
palpi  (lap)  are  smaller  and  not  so  heavily  sculptured,  but  have  the  five  sensilla  present  in  lar- 
val S.  tahitiense  (Fig.  33).  The  position  of  the  salivary  duct  opening  can  be  seen  in  Fig.  34 
and  some  suggestion  is  given  there  that  the  dichotomous  hairs  of  the  hypopharynx  determine 
the  shape  of  the  salivary  silk  strand  (sas). 

Labial  brushes  (lb)  are  not  prominent,  but  are  also  composed  of  flat,  tasseled  hairs  (Fig. 

32,  36). 

The  hypostomial  teeth  in  larval  S',  oviceps  are  striking  in  the  amount  of  wear  shown  (Fig. 

35,  36).  Also  striking  is  the  close  coadaptation  between  the  apical  tooth  of  the  mandible  and 
the  space  between  the  hypostomial  teeth  (Fig.  35).  This  is  better  shown  in  Fig.  36  where  an 
apical  tooth  has  been  superimposed. 

Feeding  Behaviour 

Stance.  — Larvae  of  Simulium  tahitiense  show  a feeding  stance  similar  to  that  of  other  typ- 
ical simuliid  larvae  as  variously  described  by  Fortner  (1937),  Chance  (1970),  Crosskey  (1973), 
and  Kurtak  (1973).  A larva  attaches  to  the  substrate  with  their  posteroventral  circlet  of  hooks 
and  twists  its  body,  longitudinally  often  through  180°,  so  that  its  ventral  surface  and  the  ador- 
al  surface  of  the  open  cephalic  fans  face  the  current. 

The  abdomen  of  Simulium  oviceps  larva  expands  abruptly  at  the  fifth  segment  and  is  sli- 
ghtly flattened  ventrally  (Fig.  42).  Anteriorly,  it  is  subcylindrical  and  the  thorax  slightly  flat- 
tened laterally.  Larvae  attach  themselves  in  typical  fashion  by  the  circlet  of  hooks  to  the  sub- 
strate and  a wide,  flattened  portion  of  the  abdomen  is  closely  applied  to  the  substrate  (Fig. 

42).  The  larval  body  normally  subtends  an  angle  of  about  20°  to  the  substrate  during  most  ac- 
tivities. However,  it  is  often  so  close  to  the  substrate  that  large  particles  in  the  water  become 
lodged  between  the  anterior  abdomen  and  the  substrate.  The  body  angle  occasionally  reaches, 
but  never  exceeds  45°  during  filter  feeding.  During  browsing  and  browsing-filtering,  the  proleg 
is  attached  to  the  substrate  (Fig.  42)  and  probably  assists  in  holding  the  powerful  mandibles 
against  the  substrate. 

Like  that  of  larval  S.  tahitiense,  the  fan  of  S.  oviceps  is  adducted  rapidly,  too  fast  for  the 
eye  to  follow,  but  the  abducting  fan  moves  much  more  slowly  and  the  rays  flick  open  one  at 
a time  beginning  with  the  more  medial  rays. 
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During  filter  feeding,  the  body  is  not  twisted  longitudinally  more  than  90°  either  way 
(Fig.  44).  Filter  feeding  was  also  observed  with  the  body  not  twisted  longitudinally  at  all 
and  with  the  fans  directed  at  the  substrate  as  in  Fig.  43.  At  times,  the  larvae  had  fans  open 
while  browsing  on  the  substrate  (Fig.  43). 

Large  particles  of  material  in  the  water  passing  close  to,  or  striking  the  larva,  caused  an 
avoidance  reaction.  A larva  then  assumed  a V-shaped  position  (extreme  position  of  Fig.  43), 
or  more  rarely  thrashed  about  and  changed  position.  If  the  fans  caught  a large  piece  of  mat- 
erial, it  was  normally  passed  to  the  mandibles,  manipulated  and  either  forced  into  the  cibar- 
ium  or  released. 

Mouthpart  Movements 

As  cephalic  fan  adduction  in  larval  Simulium  tahitiense  is  too  fast  to  observe,  the  sequence 
of  events  proposed  here  for  movement  of  mouthparts  is  deduced  from  the  little  that  could 
be  observed  with  live  larvae,  and  from  scanning  electron  microscopy  of  preserved  material. 

The  event  sequence  has  been  substantiated  by  high  speed  macrocinephotography  of  feeding 
larval  S.  vittatum  (Craig,  unpublished  work). 

During  normal  filter  feeding,  both  fans  are  open  and  directed  toward  the  current  (Fig.  1,2). 
This  usually  requires  that  the  larva  twist  its  body  longitudinally  1 80°  either  way  to  present  its 
ventral  surface  to  the  current.  (Normally  the  fan  is  further  extended  than  shown  in  the  figures, 
but  critical-point-drying  causes  a small  amount  of  shrinkage).  The  fans  are  adducted  alterna- 
tely (Fig.  3)  and  only  when  severely  disturbed  or  during  locomotion  are  both  fans  adducted 
at  once.  This  involves  a greater  forward  movement  of  the  fan  stem  (fs)  with  the  fans  being 
pushed  deeper  into  the  cibarium  (Fig.  4). 

As  the  fan  rays  begin  to  close,  both  mandibles  abduct  to  their  fullest  extent,  probably  rota- 
ting about  axis  of  rotation  “b”  (Fig.  37).  This  enables  one  mandible  to  extend  onto  the  adoral 
surface  of  the  closing  cephalic  fan  rays.  The  ray  tips  of  the  closed  and  adducted  fan  partly  en- 
ter the  cibarium  as  the  adducting  mandible  sweeps  over  the  aboral  surface  of  the  rays  (Fig.  5). 
The  mandible  appears  to  be  capable  of  sweeping  only  the  distal  two  thirds  of  the  closed  fan 
since  it  reaches  only  to  its  aboral  concave  portion  (Fig.  5).  Neither  does  the  mandible  appear 
able  to  sweep  the  full  width  of  the  fan  (Fig.  5,  6),  nor  do  the  apical  (at)  or  spinous  teeth  (st) 
make  contact  with  the  fan  rays  (Fig.  6).  The  structures  that  appear  more  important  are  hairs 
of  the  covering  brush  (cb)  and  its  more  adoral  robust  hairs.  Of  particular  importance  are 
raking  bristles  (rb)  of  the  distal  adoral  brush.  These  can  clearly  be  seen  interdigitating  with 
the  fan  rays  in  Fig.  6.  However,  there  are  not  enough  raking  bristles  to  interdigitate  with  all 
the  fan  rays.  The  softly  pectinate  hairs  of  the  distal  adoral  brush  (dab)  merely  sweep  over 
the  aboral  surface  of  the  closed  fan  rays  as  do  hairs  of  the  distal  prosthecal  brush  (Fig.  6,  7); 
they  do  not  interdigitate  with  the  fan  rays.  Study  of  Fig.  6,  10,  and  1 1 suggest  that  the  ventro- 
lateral rays  of  the  closed  fan  are  guided  by  the  adoral  median  lobe  (ml)  of  the  mandible.  This 
is  shown  by  the  squeezing  together  of  the  rays,  best  seen  in  Fig.  6 just  under  the  distal  pro- 
thecal  brush  (dpb).  Figure  1 1 shows  the  proximal  adoral  brush  (pab),  directed  by  the  adoral 
median  lobe  (ml),  protruding  under  the  closed  and  adducted  fan.  That  the  proximal  adoral 
brush  does  in  fact  wipe  the  adoral  surface  of  the  closed  fan  has  been  confirmed  by  study  of 
other  larvae.  The  dotted  outline  (cf)  on  Fig.  10  shows  the  relationship  of  the  closed,  adducted 
cephalic  fan  rays  to  the  adoral  mandibular  brushes. 

During  normal  filter  feeding,  the  tips  of  the  closed  fan  rays  which  enter  the  cibarium  are 
probably  directed  dorsally  by  the  almost  vertical  hypopharynx  (hypx)  (Fig.  14,  18).  But, 
even  when  fully  retracted  as  in  Fig.  4,  not  more  than  half  the  length  of  the  fan  rays  enters 
the  cibarium. 

As  the  fan  is  abducted,  the  closed  rays  are  pulled  out  from  between  the  fully-adducted  man- 
dible and  the  labropalatum  as  suggested  in  Fig.  3.  Once  past  the  mandible  the  fan  rays  open 
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rapidly  to  continue  filtering. 

While  browsing  on  the  substrate,  a larva  of  S.  tahitiense  always  has  its  cephalic  fans  fully 
adducted,  apparently  as  in  Fig.  4.  The  larva,  still  attached  by  its  posterior  circlet  of  hooks, 
bends  over  and  applies  its  mouthparts  to  the  substrate.  Mandibular  movements  were  almost 
too  rapid  to  observe,  but  working  in  unision,  they  appear  to  abduct  only  sufficiently  to  en- 
gage the  dorsal  articulation  axis  of  rotation  “a”  (Fig.  37).  During  adduction  the  mandibular 
tip  appeared  to  scrape  the  substrate,  but  exactly  which  structure  did  scrape  was  not  clear. 

The  maxillae  abduct  slightly  after  mandibular  abduction  begins,  and  they  adduct  just  prior 
to  mandibular  adduction.  The  mandibles  appear  to  brush  over  the  adoral  surfaces  of  the  max- 
illae as  they  carry  on  into  the  cibarium  to  full  adduction.  Consistent  browsing  around  itself 
by  a larva,  produces  a U-shaped  clear  area  on  the  substrate  with  the  larva  in  the  open  end  of 
the  “U”.  Larvae  were  never  observed  to  browse  behind  themselves. 

Movement  of  larval  S.  oviceps  mandibles  appears  similar  to  that  of  larval  S.  tahitiense  dur- 
ing both  filter  feeding  and/or  browsing.  Initially,  both  mandibles  abduct  dorsally  until  almost 
parallel  to  the  extended  cephalic  fan  stems.  At  this  stage,  the  mandibular  tips  are  clear  of  and 
above  the  labrum.  It  was  this  apparently  exaggerated  mandibular  movement  that  prompted 
investigation  of  mandibular  articulation.  When  filter  feeding,  fans  are  used  alternately  and 
when  adducted  are  along  the  dorsolateral  sides  of  the  labrum  (Fig.  23,  24).  Adduction  of  the 
fan  is  too  fast  to  observe.  The  mandibles  and  maxillae  begin  adducting  as  the  labrum  swells 
slightly.  The  mandibles  adduct  medially  to  the  maxillary  lobes  (Fig.  21,  22,  30)  and  make  con- 
tact with  the  hypostomial  teeth  (Fig.  35).  The  fan  abducts  slowly  and  its  movement  is  follow- 
ed by  partial  abduction  of  the  mandibles. 

The  mandibles,  instead  of  adducting  medial  to  the  maxillary  lobes,  often  adduct  more  lat- 
erally thereby  gathering  them  and  forcing  them  completely  into  the  cibarium.  The  palpi  are 
not  involved  in  this  movement.  Such  mandibular  movements  occur  between  cephalic  fan 
movements.  The  labiohypopharyngeal  complex  is  also  pushed  into  the  cibarium  at  these 
times  by  the  mandibles.  The  effect  is  rather  startling  as  the  larva  appears  to  swallow  its  own 
mouthparts,  as  is  seen  on  the  S.  oviceps  larva’s  right  side  shown  in  Figure  23. 

During  browsing  the  cephalic  fans  are  either  fully  adducted  (Fig.  42)  or  left  fully  abducted 
and  open  (Fig.  43).  Occasionally,  only  one  cephalic  fan  was  adducted.  Browsing  larvae  cleared 
an  almost  closed  C-shaped  area  on  the  substrate,  often  feeding  behind  themselves. 

Activities  of  two  S.  oviceps  larvae  were  each  timed  for  five  minutes.  Approximately  20% 
of  the  time  was  spent  filter  feeding,  26%  browsing  while  the  fans  were  adducted,  13%  brow- 
sing with  the  fans  abducted  and  open,  and  40%  neither  filter  feeding  nor  browsing.  During 
browsing,  one  or  two  complete  mouthpart  movements  were  made  per  second. 

DISCUSSION 

A summary  of  differences  in  mouthpart  structure  and  feeding  behaviour  between  larvae 
of  S.  tahitiense  and  S.  oviceps , dealt  with  in  this  section,  is  given  in  Table  2. 

Mouthpart  Function 

Observations  made  here  from  larvae  of  S.  tahitiense  strongly  suggest  that  the  mandibles 
are  the  most  important  mouthparts  in  removing  food  particles  from  the  cephalic  fans. 

Food  particles  collected  on  the  adoral  surface  of  the  fan  rays  may  be  removed  by  the  man- 
dibular raking  bristles  (rb)  (Fig.  6)  and  by  the  proximal  adoral  brush  (pab)  (Fig.  10,  11)  sweep- 
ing over  the  adoral  surface  of  the  fan.  However,  the  mandible  appears  incapable  of  cleaning 
the  full  width  of  the  closed  fan.  Certainly,  the  pectinate,  distal  adoral  brush  (dab)  (Fig.  7) 
and  the  prosthecal  brushes  (dpb)  (Fig.  6)  of  the  mandible  sweep  only  the  aboral  fan  surface 
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where  there  are  no  food  particles  (Fig.  5,  6). 


Table  2.  Summary  of  Differences  in  Mouthpart  Structure  and  Feeding  Behaviour  Between 
Larvae  of  S.  tahitiense  and  of  S.  oviceps. 


S.  tahitiense 

S.  oviceps 

Labropalatum  broad 

Anterior  palatal  brush  well  developed 

Labropalatum  reduced,  keel-like 
Anterior  palatal  brush  reduced 

Cephalic  fans  normal 

Cephalic  fans  reduced 

Mandibles  normal  with  well  developed 
adoral  brushes  and  raking  bristles.  Apical 
teeth  sharp.  Prosthecal  brushes  normal. 
Articulation  dorsoventral,  with  two  axes 
of  rotation 

Mandibles  shortened,  strengthened  and 
heavily  sclerotized,  adoral  brushes  reduced, 
raking  bristles  absent,  but  functionally  re- 
placed by  spinous  teeth  and  mandibular  ser- 
rations. Apical  teeth  worn.  Distal  prosthecal 
brush  slightly  reduced.  Articulation  lateral, 
with  one  axis  of  rotation. 

Maxillae  normal 

Maxillae  normal,  but  appear  relatively  large 
in  relation  to  other  reduced  mouthparts. 

Labiohypopharyngeal  complex  normal. 

Labial  brushes  slightly  reduced. 

Hypostomial  teeth  sharp,  coadapted  to 
fit  mandibular  teeth. 

Hypostomial  teeth  worn,  closely  coadapted 
to  fit  mandibular  teeth. 

Feeding  stance  normal,  body  twisted  180° 
longitudinally  during  filter  feeding. 

Feeding  stance  modified,  body  twists  only 
to  90°  longitudinally  during  filter  feeding. 

Cephalic  fans  fully  adducted  during 
browsing. 

Cephalic  fans  often  abducted  during  brows- 
ing. 

The  subtly  curved  raking  bristles  (ab)  are  coadapted  to  interdigitate  with  the  cephalic  fan 
rays  and  to  perhaps  flick  along  the  ray  microtrichia  (rm)  (Fig.  6).  The  ability  of  simuliid  lar- 
vae to  filter  feed  on  bacterial  suspensions  (Fredeen  1964)  may  be,  in  part,  accounted  for  by 
the  microtrichia  and  this  suggested  cleaning  action. 

The  suggestion  that  the  adoral  brush  and  the  raking  bristles  are  important  in  removing 
food  from  the  cephalic  fans  is  further  strengthened  by  the  fact  that  Twinnia  biclavata  Stone 
and  Gymnopais  sp.  (near  dichopticus  Stone)  larvae,  which  lack  cephalic  fans,  have  the  mandi- 
bular adoral  brush  reduced  (Chance  1970  and  Craig,  per.  obs.  respectively).  Crozetia  crozeten- 
sis  (Womersley)  larvae  have  highly  modified  short-rayed  cephalic  fans,  and  the  adoral  brush 
of  the  mandible  is  slightly  reduced  (Dumbleton  1962,  Davies  1965,  Craig,  pers.  obs.). 

The  apical  brush  (ab)  may  be  used  for  scraping  the  substrate  during  browsing.  This  is  sug- 
gested by  the  extreme  development  of  this  brush  on  larval  mandibles  of  Gymnopais  sp.  (near 
dichopticus)  which,  lacking  cephalic  fans,  can  only  browse  for  food.  However,  Twinnia  bic- 
lavata larvae,  which  also  lack  fans,  do  not  show  such  extreme  modification  of  the  apical  brush 
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(Craig,  pers.  obs.). 

Simulium  oviceps  larvae  appear  to  use  the  apical  teeth  of  the  mandibles  to  scrape  the  sub- 
strate for  these  show  considerable  wear  (Fig.  25,  35),  as  I have  indicated  elsewhere  (Craig 
1975). 

The  inwardly-directed  hairs  of  the  anterior  palatal  brush  (apb)  on  the  labropalatum  (Fig. 

12,  13,  14,  26,  31)  probably  play  as  great  a role  in  removal  of  food  particles  from  the  fans 
as  do  the  mandibles.  Such  was  suggested  by  Chance  (1970).  Still,  even  here,  at  greatest  ceph- 
alic fan  adduction,  not  all  the  adoral  surface  can  be  cleaned  (Fig.  4).  Assuming  that  the  anter- 
ior palatal  brush  (apb)  is  responsible  for  removal  of  food  from  the  closed  fan,  how  is  the  food 
transferred  from  that  brush  to  the  cibarium?  The  maxillae  do  not  appear  to  be  involved  in 
cleaning  the  fan  (Fig.  5),  but  Fig.  13  shows  that  they  could,  during  adduction,  brush  food  off 
the  anterior  palatal  brush  (apb)  toward  the  cibarium.  The  dorsal  brush  of  the  maxilla  could 
in  turn  be  cleaned  by  the  inwardly-directed  hairs  of  the  anterior  palatal  brush,  as  the  maxilla 
abducted. 

The  prosthecal  brushes  (Fig.  5,  6,  25),  although  wiping  the  aboral  surface  of  the  closed  fan 
rays,  appear  to  be  more  important  in  cleaning  the  anterior  palatal  brush.  All  three  prosthecal 
brushes  wipe  over  the  anterior  palatal  brush  during  adduction  of  the  mandible  and,  at  full  ad- 
duction, the  proximal  prosthecal  brush  (ppb)  can  be  seen  projecting  along  the  cibarium  (Fig. 
12,  31).  Again,  these  brushes  would  be  cleaned  themselves  in  turn  during  mandibular  adduc- 
tion by  the  anterior  palatal  brush. 

Observations  on  larval  S.  oviceps  mouthparts  suggest  that  the  adoral  sculpted  area  (sea)  of 
the  maxilla  (Fig.  30)  is  not  molar  in  function,  but  instead  resists  abrasion  of  the  mandibular 
apical  teeth  (Fig.  30).  The  dorsal  brush  (db)  may  also  serve  such  a function.  Any  food  parti- 
cles collected  on  the  aboral  maxillary  brush  during  filter  feeding  or  browsing  could  be  clean- 
ed off  by  the  labial  brushes  (lb)  (see  Fig.  13,  14,  20)  as  the  maxillae  adduct.  The  relationship 
of  mandibular  teeth  to  the  maxillae  suggests  that  food  particles  collected  on  the  maxillary 
brushes  could  be  cleaned  off  by  the. apical  teeth,  particularly  the  spinous  teeth  of  the  mandi- 
ble (Fig.  3,  4,  5). 

Certainly,  the  apical  teeth  and  spinous  teeth  of  the  mandible  are  not  involved  in  cleaning 
the  anterior  palatal  brush  (apb).  Fig.  12,  3 1 show  that  these  structures  do  not  meet  that  brush 
during  adduction.  However,  the  raking  bristles  (rb)  of  the  mandibular  distal  adoral  brush  do 
make  contact  with  the  anterior  palatal  brush  as  does  the  main  body  of  the  distal  adoral  brush 
(not  clearly  evident  in  Fig.  1 2). 

Reduction  of  covering  brush  and  distal  adoral  brush,  plus  absence  of  raking  bristles  from 
mandibles  of  larvae  of  S.  oviceps,  which  have  reduced  cephalic  fans,  supports  the  probable 
important  role  of  these  structures  in  removal  of  food  particles  as  indicated  for  typical  ceph- 
alic fans  of  S.  tahitiense. 

Which  mandibular  structures  are  used  by  larvae  of  S.  tahitiense  to  rake  particles  from  their 
cephalic  fans  is  not  known,  but  the  absent  raking  bristles  may  be  replaced  functionally  by 
the  spinous  teeth  (sp)  and  mandibular  serrations  (ms),  as  suggested  in  Fig.  25  where  these 
structures  are  situated  favourably  for  such  a function. 

Modifications,  such  as  strong  dorsal  ridge,  massive  sclerotization  and  perhaps  shifted  arti- 
culations of  mandibles  of  S.  oviceps  larvae  appear  well  suited  for  an  enhanced  browsing  role. 

The  other  less  modified  structures,  such  as  apical  brush  and  prosthecal  brushes  on  mandi- 
bles of  S.  oviceps  larvae  suggest  that  these  structures  have  a more  general  role  in  feeding,  one 
not  associated  with  the  cephalic  fans,  or  even  functions  not  associated  with  feeding  at  all. 

The  general  adoral  orientation  of  hairs  and  brushes  on  the  mouthparts  ensures  that  food 
once  introduced  into  the  system  will,  by  repeated  movements  of  the  mouthparts,  be  worked 
posteriorly  into  the  cibarium.  Furthermore,  the  system  will  be  self-cleaning.  Mouthparts  in 
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general  are  integrating  structures  for  taking  a relatively  dilute  food  source,  the  particles  in 
the  water,  and  concentrating  it  into  a bolus  in  the  cibarium. 

The  general  sequence  of  mouthpart  movements  suggested  here  for  filter  feeding  agrees  with 
that  proposed  by  Fortner  (1937)  and  Chance  (1970).  Kurtak  (1973)  studied  mouthpart  move- 
ment of  simuliid  larvae  of  many  species  cinephotographically,  and  his  observations  agree  with 
most  of  the  sequence  proposed  here.  However,  he  states  clearly  (his  p.  85)  that  the  mandible 
wipes  over  the  adoral  (“inner  surface”)  of  the  closed  fan.  He  further  observed  that  the  mandi- 
ble often  cleaned  the  secondary  fan  (sf)  (see  Fig.  1 here)  of  the  partly  closed  cephalic  fan. 

Kurtaks’  observation  of  the  mandible  cleaning  the  adoral  surface  of  the  fan  is  at  total  var- 
iance with  observations  of  Fortner  (1937),  Chance  (1970)  and  with  those  presented  here. 

The  film  sequence  of  larval  Simulium  pictipes  feeding  given  by  Kurtak  (1973,  his  Fig.  64) 
shows  mainly  silhouettes,  and  although  mandible  and  fan  can  be  identified,  their  spatial  rela- 
tionship is  not  clear.  Furthermore,  typical  mandibular  structure  as  illustrated  by  that  of  S. 
tahitiense  larvae,  tends  to  preclude  such  movement  by  the  mandibles  as  there  is  only  the  api- 
cal brush  on  the  aboral  surface  of  the  mandible  to  wipe  the  adoral  surface  of  the  fan. 

I have  made  extensive  high  speed  macrocinephotographic  observations  on  feeding  of  lar- 
val S.  vittatum  (300  frames  per  sec  at  1/1300  sec  shutter  speed,  versus  the  64  fps  at  1/300 
sec  shutter  speed  of  Kurtak)  and  have  not  observed  such  a movement. 

Kurtaks’  observation  that  the  mandible  is  sometimes  used  to  clean  the  secondary  fan  may 
be  correct.  A partly  adducted  fan  could  easily  bring  the  secondary  fan  within  reach  of  the 
apical  structures  of  the  mandible. 

Sensory  Organs 

Palatability  of  food  is  probably  detected  first  by  the  adoral  basiconic  sensilla  (bs)  of  the 
maxillae  (Fig.  13,  15,  16,  29)  as  these  are  the  first  sensilla  with  probable  gustatory  function 
which  make  contact  with  the  food.  The  labial  palpal  sensilla  (Fig.  19,  33)  probably  further 
check  the  food  as  it  is  pushed  into  the  cibarium.  Maxillary  palpal  sensilla  (Fig.  17)  never 
make  contact  with  filtered  food  and  may  be  involved  in  sensing  water,  or  substrate  during 
browsing. 

Mandibular-Hypostomial  Coadaptation 

If  the  mandibles  are  adducted  while  being  viewed  through  the  foramen  magnum  it  is  im- 
mediately clear  that,  as  the  mandibles  rotate  on  their  axes  and  approach  the  hypostomium, 
the  profile  of  their  apical  teeth  changes.  Instead  of  the  teeth  appearing  sharp  as  is  usually 
figured  for  simuliid  larval  mandibles  (Fig.  6,  8,  25),  they  become  apparently  more  rounded 
in  profile  (Fig.  39,  40).  Furthermore,  the  mandibular  tips  travel  almost  parallel  to  the  hypos- 
tomial  teeth  when  they  meet  as  is  suggested  in  Fig.  37.  The  close  coadaptation  of  the  teeth 
in  larval  S.  oviceps  appears  to  be  involved  in  some  way  in  wear  of  the  hypostomial  teeth.  Re- 
cently ecdysed  larvae  have  sharp  hypostomial  teeth  (Craig  1975),  but  these  later  become  worn 
(Fig.  35,  36),  and  in  mature  9th  instar  larvae  are  often  extremely  worn  in  the  two  places 
where  the  mandibles  make  contact  (Fig.  41). 

Coadaptation  of  mandibular  and  hypostomial  teeth  in  larval  S.  tahitiense  is  not  as  close 
as  that  in  larval  S.  oviceps.  However,  the  outer  and  apical  mandibular  teeth,  when  in  contact 
with  the  hypostomium,  are  almost  parallel  to  the  lateral  hypostomial  teeth  and  the  mandibu- 
lar teeth  tips  fit  between  the  hypostomial  teeth  (Fig.  39).  It  seems  clear  that  the  shape  of 
the  hypostomium  and  its  teeth  are  coadapted  to  allow  close  contact  with  the  mandibular 
teeth.  Wood,  Peterson,  Davies  and  Gyorkos  (1963),  and  Crosskey  (1973)  have  suggested 
that  the  hypostomial  teeth  in  larval  simuliids  are  used  to  cut  the  silk  strand.  Observations 
here  of  the  close  coadaptation  between  mandibular  and  hypostomial  teeth  strongly  supports 
their  suggestion,  but  indicates  that  the  mandibles  are  also  involved  in  cutting. 
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A close  examination  of  mandibular  and  hypostomial  teeth  coadaptation,  as  done  here, 
might  clarify  the  reasons  for  the  considerable  variation  in  these  teeth  in  larval  Simuliidae. 

Mandibular  Articulation 

The  double  socket  of  the  mandibular  dorsomedian  articulation  is  probably  widespread  in 
typical  larval  simuliids  as  it  allows  the  mandibles  more  extensive  abduction  to  gather  the  clo- 
sed and  adducting  cephalic  fan  rays.  Couvert  (1970)  clearly  illustrated  this  double  socket  for 
larval  Prosimulium  conistylum  Rubtzov,  but  made  no  comment  on  its  function. 

Changes  in  plane  of  mandibular  movement  of  larval  S.  oviceps  has  been  made  possible  by 
the  narrowing  of  the  labropalatum  to  its  present  keel-shape  (Fig.  21,  23).  Such  a narrowing, 
probably  concomitant  with  reduction  of  the  cephalic  fan  (Craig  1974),  has  rotated  the  ori- 
ginal dorsomedial  articulation  of  the  mandible  to  a more  medial  position  almost  lateral  to 
the  lateral  articulation  (Fig.  38).  This  arrangement  of  articulations  allows  only  an  almost  ver- 
tical plane  of  mandibular  movement,  but  one  closely  coadapted  to  the  shape  of  the  labropal- 
atum. This  modification  may  allow  more  of  the  mandibular  apex  to  be  used  for  browsing  and 
may  also  account  for  the  generally  linear  profile  of  the  hypostomium  in  comparison  to  that 
of  larval  S',  tahitiense  (Fig.  21,  40,  cf  18,  20,  39). 

Feeding  Behaviour 

Feeding  behaviour  of  S.  oviceps  larvae  is  not  strikingly  different  from  that  of  the  more 
typical  S.  tahitiense  larvae.  Browsing  is  an  integal  part  of  larval  simuliid  feeding  behaviour 
(Serra-Tosoi  1967)  and  S.  oviceps , having  reduced  cephalic  fans,  has  modified  mandibular 
and  hypostomial  teeth  for  more  intensified  browsing.  Flowever,  the  length  of  time  larvae 
spent  browsing  did  not  differ  greatly  from  that  observed  for  larval  S.  venustum,  (Mokry 
1975)  and  larval  S.  vittatum  (Chance,  pers.  comm.,  1977).  The  only  truly  unusual  feeding 
behaviour  of  larval  S.  oviceps  is  that  their  cephalic  fans  can  be  open  while  they  browse.  Such 
behaviour  is  precluded  for  typical  simuliid  larvae  because  their  cephalic  fan  rays  are  too  long. 

The  function  of  many  mandibular  structures  is  still  unknown.  It  is  possible  that  they  are 
involved  in  other  aspects  of  larval  life  besides  feeding,  such  as  silk  manipulation  during  cocoon 
formation  prior  to  pupation  (Crosskey,  in  litt,  1976).  Certainly,  at  that  time,  the  mandibles 
are  moved  rapidly  over  the  forming  cocoon  as  the  larva  weaves  its  body  back  and  forth 
(Craig,  pers.  obs.). 

The  mandibles  may  also  be  involved  when  a larva  pulls  itself  along  the  silk  thread  secreted 
after  it  detaches.  Observation  on  detached  Simulium  vittatum  larvae  (Craig,  pers.  obs.)  show 
that  movement  up  the  thread  involves  rapid,  repetitive  mandibular  morements,  plus  slower 
movements  of  the  proleg  which  is  brought  up  to  and  into  the  mouthparts.  Larvae  can  move 
at  about  2 cm  per  minute  up  the  silk  thread  using  this  method. 

This  study  of  mouthpart  movement  and  feeding  behaviour  in  closely-related  Tahitian  sim- 
uliid larvae,  has  not  answered  the  original  question  of  why  S.  oviceps  has  reduced  cephalic 
fans  and  modified  mandibles.  However,  the  functional  relationships  of  larval  simuliid  mouth- 
parts  have  been  further  clarified. 

One  possible  reason  for  presence  of  reduced  cephalic  fans  in  larval  S.  oviceps  concerns  food 
availability.  While  collecting  S.  oviceps  larvae,  I attempted  to  collect  simuliid  eggs  from  the 
Punaruu  river  with  a plankton  net.  However,  within  a few  minutes  the  net  clogged  with  or- 
ganic material.  Perhaps  ancestral  S.  oviceps  larvae,  faced  with  a rich  food  supply,  could  afford 
reduction  of  their  cephalic  fans  and  yet  still  filter  sufficient  food.  This  suggestion  does  not  ex- 
plain why  larvae  of  S.  tahitiense  and  of  Simulium  sp.  (probably  cheesmanae ),  occurring  in  the 
same  habitats  as -S',  oviceps  larvae,  retained  the  typical  cephalic  fan.  The  evolution  of  Tahitian 
Simuliidae  is  more  likely  correlated  with  the  geological  history  of  the  two  major  parts  of  the 
island,  Tahiti-iti  and  Tahiti-nui,  but  that  is  outside  the  scope  of  this  work. 
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ABBREVIATIONS 


“a”  & “b” 

Axis  of  rotation 

ma 

Median  articulation 

aab 

Aboral  apical  brush 

maa 

Mandibular  adductor  apodeme 

ab 

Apical  brush 

ml 

Aboral  median  lobe 

abt 

Antennal  buttress 

mnd 

Mandible 

ama 

Mandibular  abductor  apodeme 

mpb 

Median  prosthecal  brush 

ami 

Aboral  mandibular  inflexion 

ms 

Mandibular  serrations 

ant 

Antenna 

mxl 

Maxillary  lobe 

ants 

Antennal  socket 

mxp 

Maxillary  palpus 

apb 

Anterior  palatal  brush 

ns 

Nipple-like  sensillum 

as 

Anteromedian  strut 

ocp 

Occiput 

at 

Apical  tooth 

os 

Ovoid  sensillum 

bs 

Basiconic  sensillum 

ot 

Outer  teeth 

cb 

Covering  brush 

pat 

Preapical  teeth 

cf 

Cephalic  fans 

pab 

Proximal  adoral  brush 

cs 

Cone-shaped  sensillum 

pig 

Proleg 

dab 

Distal  adoral  brush 

ppb 

Proximal  prosthecal  brush 

db 

Dorsal  brush 

PPg 

Palpifer 

dma 

Dorsomedial  articulation 

ps 

Preapical  sensilla 

dpb 

Distal  prosthecal  brush 

rb 

Raking  bristles 

dr 

Dorsal  ridge 

rm 

Ray  microtrichia 

ds 

Dichotomous  bristles 

s 

Small  sensillum 

fs 

Fan  stem 

sa 

Spinose  area 

gs 

Globular  sensillum 

sas 

Salivary  silk 

hyp 

Hypostomium 

sea 

Sculptured  area 

hypt 

Hypostomial  teeth 

sf 

Secondary  fan 

hypx 

Hypopharynx 

st 

Spinous  teeth 

la 

Lateral  articulation 

su 

Sulcus 

lap 

Labial  palpus 

ta 

Tormal  apodeme 

lb 

Labial  brush 

ts 

Trichoid  sensillum 

lcb 

Lacinial  bristles 

tus 

Tubular  sensillum 

lig 

Ligular  plate 

va 

Ventrolateral  articulation 

IP 

Labropalatum 
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Fig.  1-20.  Larval  Simulium  tahitiense.  Fig.  1.  Anterior  view,  cephalic  fans  (cf)  fully  abducted  and  open.  Arrow  indicates 
direction  of  water  flow.  Scale  200  jUm.  Fig.  2.  Same,  lateral  view.  Scale  200  [Jim.  Fig.  3.  Anterior  view  of  right  cephalic 
fan  closed  and  adducted  as  in  normal  filter  feeding.  Scale  100  jUm.  Fig.  4.  Anterior  view  of  both  cephalic  fans  adducted  to 
fullest  extent.  Scale  100  JUm.  Fig.  5.  Anteroventral  view  of  left  mandible  (mnd)  adducting  over  aboral  surface  of  closed, 
adducted  cephalic  fan.  Arrow  indicates  direction  of  movement.  Scale  50  JUm.  Fig.  6.  Tip  of  left  mandible  showing  close 
coadaptation  of  raking  bristles  (rb)  to  rays  of  closed  cephalic  fan.  Scale  20  jUm. 
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Larval  Simulium  tahitiense  (con’t). 

Fig.  7.  Apical  view,  adoral  surface  of  left  mandible.  Scale  10  JUm.  Fig.  8.  Aboral  surface  of  right  mandible.  Scale  50  JUm. 
Fig.  9.  Adoral  surface  of  right  mandible.  Scale  50  JUm.  Fig.  10.  Dorsal  surface  of  right  mandible.  Scale  50  JU  m.  (dotted  line 
indicates  position  of  adducted  cephalic  fan).  Fig.  11.  Dorsal  view  of  right  mandible  and  adducted  cephalic  fan  showing  co- 
adaptation of  closed  fan  rays  to  adoral  median  lobe  (ml)  and  proximal  adoral  brush  (pab).  Scale  50  JUm.  Fig.  12.  Ventral 
view  of  anterior  palatal  brush  (apb)  and  mandible  (Dissected  specimen).  Scale  50  JUm. 
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Larval  Simulium  tahitiense  (con’t). 

Fig.  13.  Anterior  view  of  anterior  palatal  brush  (apb)  and  maxillae.  Scale  50  jUm.  Fig.  14.  Anterior  view  of  anterior  palatal 
brush,  hypopharynx  (hypx)  and  labial  brushes  (lb)  (Dissected  specimen).  Scale  50  jUm.  Fig.  15.  Dorsal  view  of  adoral  sur- 
face of  left  maxillary  lobe.  Scale  20  jUm.  Fig.  16.  Distal  sensilla  of  maxillary  lobe.  Scale  10  jUm.  Fig.  17.  Adoral  view  of 
maxillary  palpus  apical  sensilla.  Scale  2 jUm.  Fig.  18.  Anterior  view  of  hypophyarynx,  labial  palpi  (lap)  and  hypostomial 
teeth  (hypt).  Scale  50  jLlm. 
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Larval  Simulium  tahitiense  (con’t). 

Fig.  19.  Labial  palpi  sensilla.  Scale  5 jUm.  Fig.  20.  Ventral  view  of  maxillary  lobes,  labial  brushes  and  hypostomium  (hyp). 
Scale  50  [1 m.  Fig.  21  - 38.  Larval  Simulium  oviceps.  Fig.  21.  Anterior  view,  cephalic  fans  fully  abducted  and  open.  Arrow 
shows  direction  of  water  flow.  Scale  50  [Jim.  Fig.  22.  Same,  lateral  view.  Scale  50  jUm.  Fig.  23.  Anterodorsal  view  of  adduc- 
ted cephalic  fans.  Scale  50  [Xm.  Fig.  24.  Dorsal  view  showing  relationship  of  partly  adducted  mandible  tips  to  the  fully  adduc- 
ted cephalic  fans.  Scale  20  jUm. 
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Larval  Simulium  tahitiense  (con’t). 

Fig.  25.  Lateral  view  of  adducted  cephalic  fan  rays  and  mandibular  tip.  Scale  10  JUm.  Fig.  26.  Anterior  view  of  relationship 
between  adducted  mandible  and  anterior  palatal  brush  (apb).  Scale  20  JUm.  Fig.  27.  Aboral  surface  of  left  mandible.  Scale 
20  JUm.  Fig.  28.  Adoral  surface  of  left  mandible.  Scale  20  jUm.  Fig.  29.  Anteromedial  view  of  maxillary  lobe.  Scale  10  JUm. 
Fig.  30.  Dorsolateral  view  of  relationship  of  fully  adducted  mandible  and  maxillary  lobe.  (Dissected  specimen.)  Scale  50  JUm. 
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Larval  Simulium  tahitiense  (con’t). 

Fig.  31.  Ventral  view  showing  relationships  of  mandibular  prosthecal  brushes  (ppb,  dpb)  to  the  anterior  palatal  brush.  (Dis- 
sected specimen.)  Scale  20  Jim.  Fig.  32.  Anterodorsal  view  of  hypopharynx.  Scale  20  jUm.  Fig.  33.  Labial  palpus  sensiUa. 
Scale  2 Jim.  Fig.  34.  Salivary  silk  strand  (sas)  emerging  from  salivary  gland  opening  under  the  hypopharynx  (hypx).  Scale 
20  Jim.  Fig.  35.  Anterior  view  of  coadaptation  of  mandibular  apical  tooth  and  hypostomial  teeth.  Scale  5 Jim.  Fig.  36.  Ven- 
tral view  of  hypostomial  teeth  (Insert  of  apical  tooth  of  mandible,  not  to  scale,  shows  close  coadaptation  in  shape)  Scale  2 
Jim. 
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Fig.  37.  Simulium  tahitiense.  Posterolateral  internal  view  of  mandibular  articulation.  Head  cut  dorsoventrally;  labrum  remo- 
ved. Scale  0.1  mm.  Fig.  38.  Simulium  oviceps.  Posteroventral  internal  view  of  mandible  articulation.  Head  cut  horizontally. 
Scale  0.1  mm.  Fig.  39.  Simulium  tahitiense.  Posterior  view  of  hypostomial  teeth  and  fully  adducted  mandibular  apical  teeth. 
Scale  0.05  mm.  Fig.  40.  Simulium  oviceps.  Same.  Fig.  41.  Simulium  oviceps.  Hypostomium  of  late  9th  instar  larva  showing 
wear  of  teeth.  Scale  0.05  mm. 
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Fig.  42-44.  Larval  Simulium  oviceps.  Fig.  42.  Lateral  view  of  typical  larval  stance  during  browsing  (fans  adducted).  Scale  1.0 
mm.  Fig.  43.  Ventral  view  of  larva  browsing  (cephalic  fans  abducted).  Fig.  44.  Ventral  view  of  larva  filter  feeding. 


A REVIEW  OF  THE  ECONOMIC  IMPORTANCE  OF  BLACK  FLIES 
(SIMULIIDAE)  IN  CANADA1 


F.J.H.  FREDEEN 
Research  Station 

Research  Branch,  Agriculture  Canada 

107  Science  Crescent  Quaestiones  Entomologicae 

Saskatoon,  Saskatchewan  S7N  0X2  13:  219-229  1977 

Chronic  outbreaks  o/ Simulium  arcticum,  S.  \uggQxi  and  S.  venustum /rom  certain  large 
rivers  in  western  Canada  killed  domestic  livestock  or  reduced  their  productivity  on  numerous 
occasions.  These  outbreaks  also  forced  uneconomic  changes  in  land  use  patterns  prior  to  the 
advent  of  larviciding.  These  and  other  species  of  simuliids  are  also  pests  of  man,  and  still  other 
species  are  vectors  of  various  avian  hematozoa.  Leucocytozoan  infections  have  caused  massive 
losses  in  domestic  and  wild  flocks.  Chemical  abatement  has  been  used  effectively  in  some  re- 
gions. 

Souvent,  les  apparitions  chroniques  de  Simulium  arcticum,  de  S.  luggeri  et  de  S.  venustum  dans  certaines  grandes  rividres 
de  Vouest  du  Canada  ont  provoqud  la  mortality  des  animaux  domestiques  ou  la  reduction  de  leur  productivity.  A I’dpoque 
ou  les  larves  ne  subissaient  pas  de  traitement  insecticide,  ces  apparitions  ont  fared  dgalement  des  perturbations  non  dcono- 
miques  dans  I’agriculture  de  la  rdgion.  Ces  especes  de  simulies  et  d’autres  sont  prddateurs  aussi  des  dtres  humains,  pendant 
que  d’autres  especes  encore  transmettent  plusieurs  hdmatozoaires  avicoles.  Les  infections  leucocytozoaires  ont  occasionnd 
des  pertes  immenses  dans  les  bandes  d’oiseaux  domestiques  et  sauvages.  La  reduction  par  moyen  chimique  a dtd  efficace 
dans  quelques  rdgions. 

INTRODUCTION 

An  evaluation  of  the  economic  effects  of  black  flies  cannot  be  specific  for  any  one  species 
or  any  one  region.  Even  for  outbreaks  of  Simulium  arcticum  in  western  Canada,  where  it  has 
been  possible  to  estimate  fatalities  with  some  precision,  there  were  unrecorded  losses  of  even 
larger  proportions,  such  as  reduced  productivity,  and  subtle  shifts  in  land  use  on  individual 
farms  from  livestock-based  to  less  productive  enterprises. 

Immature  stages  of  black  flies  are  restricted  to  flowing  water  and  one  species  or  another 
live  in  practically  every  stream  and  river  in  the  world.  Fortunately  most  species  are  innocuous, 
and  of  the  blood-seeking  species  adults  of  only  a few  are  abundant  enough  to  be  considered 
pest  species.  This  is  because  the  immature  stages  of  most  species  are  restricted  in  distribution, 
and  because  they  are  relatively  specific  as  to  the  kinds  of  streams  or  rivers  they  inhabit  and  in 
details  of  development  and  seasons  of  major  abundance.  Adults  also  vary  specifically  in  flight, 
mating  and  oviposition  behaviour,  in  host  selection  and  in  many  other  factors  that  affect  their 
potential  as  pests. 

In  the  main,  the  northern  limit  for  black  fly  problems  is  the  southern  edge  of  the  tundra. 
Adults  occasionally  are  pestiferous  in  certain  areas  of  the  tundra  but  such  black  flies  originate 
mainly  in  large  rivers  such  as  the  Mackenzie  and  the  Churchill  which  flow  northward  from  the 
forested  areas.  Adults  of  the  relatively  few  species  breeding  in  tundra  streams  seem  to  be  main- 
ly autogenous  - that  is,  capable  of  producing  eggs  from  nutrients  stored  in  larvae.  Species  with 
biting  adults  are  restricted  almost  entirely  to  rivers  and  streams  in  the  forested  and  prairie  areas 
of  Canada,  coinciding  exactly  with  the  areas  favoured  by  man  for  his  major  endeavours.  The 
black  fly  fauna  in  some  areas  is  changing,  presumably  in  response  to  environmental  changes. 


1 Invitational  paper,  “First  Inter-regional  Conference  on  North  American  Black  Flies”,  The  Balsams,  Dixville  Notch,  N.H., 
U.S.A.,  Jan.  30-  Feb.  2,  1977.  Contribution  No.  669  of  the  Saskatoon  Research  Station. 
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In  this  review  of  the  economic  aspects  of  black  fly  outbreaks  I discuss  black  flies  in  Canada 
first  as  pests  of  non-hominid  animals,  second  as  pests  of  man,  and  finally  as  vectors  of  hemato- 
zoan  diseases  of  birds  and  mammals.  I cannot  claim  field  experience  with  eastern  Canadian  pro- 
blems and  thus  have  depended  upon  the  experiences  of  Drs.  A.S.  West,  A.M.  Fallis,  G.F.  Ben- 
nett and  others  in  preparing  this  review. 

BLACK  FLIES  AS  PESTS  OF  NON-HOMINID  ANIMALS 

The  major  problem  species  in  western  Canada  is  Simulium  arcticum.  Domestic  livestock 
were  killed  in  outbreaks  in  Saskatchewan  at  least  as  early  as  1886  - some  15  to  25  years  be- 
fore agricultural  settlement  became  general.  Since  then,  outbreaks  have  reoccurred  almost 
every  year  with  fatalities  in  perhaps  more  than  half  of  those  years  up  until  1948  when  chem- 
ical larviciding  was  initiated  in  tests  conducted  by  our  Research  Station  (Arnason  et  al.  1949). 

Immature  stages  of  S.  arcticum  are  widely  distributed  in  streams  and  rivers  of  the  western 
plains,  mainly  those  east  of  the  continental  divide  from  the  tundra  south  into  Arizona  (Stone 
1965). Occasional  outbreaks  of  this  or  a related  species  occur  west  of  the  divide  (Curtis  1954) 
but  the  major  outbreaks  of  S.  arcticum  originate  in  the  large,  silty  rivers  flowing  eastward  and 
northward  from  the  mountains  in  Canada  (Fig.  1). 


Fig.  1.  Areas  of  Saskatchewan  and  Alberta  subjected  to  occasional  outbreaks  of  the  black  fly,  Simulium  arcticum  Mall. 

The  area  in  Saskatchewan  where  outbreaks  have  occurred  includes  at  least  75,000  km^, 
with  the  largest  single  outbreak,  that  of  1946,  enveloping  about  one  half  of  this.  The  major 
outbreaks  occurred  between  mid-May  and  the  end  of  June.  Minor  outbreaks  often  occurred 
in  August  and  September  (Cameron  1922). 

It  was  impossible  to  predict  precisely  times  and  places  where  outbreaks  would  occur, 


Economic  Importance  of  Black  Flies 


221 


because  these  depended  upon  river  conditions  throughout  the  spring,  and  upon  weather  con- 
ditions after  emergence. 

The  most  severe  outbreaks  originated  in  strong  rapids  in  the  lower  sections  of  the  North 
and  South  branches  of  the  Saskatchewan  River,  in  a portion  of  the  North  Saskatchewan  in 
Alberta,  and  from  large,  strong  rapids  in  the  mid  sections  of  the  Athabasca  River. 

These  are  large  rivers  of  silty  water,  widely  fluctuating  volumes,  and  boulder-strewn  beds, 
entirely  lacking  in  emergent  vegetation  and  subject  to  severe  ice  scouring  each  spring.  Aqua- 
tic stages  of  S.  arcticum  are  uniquely  adapted  to  these  conditions.  Eggs  are  dropped  singly 
onto  the  river  surface  and  accumulate  in  the  river  bed  where  they  overwinter  (Fredeen  et  al. 
1951).  They  commence  to  hatch  soon  after  the  ice  breaks  up  in  the  spring  and  the  larvae  then 
drift  downriver  to  attach  to  rocks  and  thus  become  highly  concentrated  in  large  rapids.  Lar- 
vae are  efficient  filter  feeders  (Fredeen  1964).  Females  are  apparently  autogenous  under  cer- 
tain conditions  (Fredeen  1963)  and  fly  upriver  to  deposit  eggs. 

In  the  most  compact  colonies  of  larvae  and  pupae  70  to  80  have  been  counted  per  cm^. 

A single  rapids  extending  425  m across  the  entire  North  Saskatchewan  River  in  1947  was  es- 
timated to  contain  more  than  30  x 10^  larvae  and  pupae  per  m of  river  length.  With  at  least 
320  km  of  river  partly  filled  with  rapids  capable  of  supporting  such  large  numbers  it  was  no 
wonder  that  outbreaks  could  spread  into  such  wide  areas  of  Saskatchewan.  I estimate  that  if 
the  production  of  blood-seeking  black  flies  in  1947  was  only  about  0.1%  of  this,  about  500, 
000  litres  of  blood  could  have  been  extracted  from  livestock  in  the  outbreak  area  (an  average 
of  about  2 litres  per  animal  if  there  were  250,000  animals  in  the  area). 

On  the  western  Canadian  prairies,  and  perhaps  in  all  of  Canada,  S.  arcticum  is  the  only  spe- 
cies known  to  cause  livestock  fatalities  by  direct  poisoning.  Until  recent  years  veterinarians 
were  reluctant  to  admit  that  these  black  flies  could  kill  livestock.  Direct  evidence  of  the  rela- 
tionship was  very  difficult  to  obtain  since  the  black  flies  that  inflicted  a fatal  illness  disappea- 
red many  hours  before  an  animal  died. 

The  losses  in  1886,  reported  to  me  by  the  late  Mr.  J.T.  Mawson  of  Dundurn,  included  six 
cattle,  two  horses  and  an  ox  from  farms  25  miles  south  of  Saskatoon.  Undoubtedly  that  out- 
break was  widespread  but  very  little  of  the  area  had  been  settled  at  that  time.  Cameron  (1918) 
reported  that  about  100  cattle  died  during  an  outbreak  near  Duck  Lake  in  1913  but  Rempel 
and  Arnason  (1947)  reported  that  about  300  died  in  Saskatchewan  that  year.  They  also  repor- 
ted that  losses  were  heavy  again  in  1919  and  in  1930,  and  described  outbreaks  in  central  Sas- 
katchewan that  killed  at  least  133  domestic  animals  worth  some  $20,000  in  1944,  at  least 
70  animals  worth  an  estimated  $7,000  in  1945  and  at  least  600  animals  worth  $70,000  in 
1946.  Additional  losses  of  at  least  210  animals  occurred  in  widespread  outbreaks  in  1947. 

In  the  29  years  since  black  fly  larviciding  was  initiated  in  1948  about  125  animals  have 
been  killed  by  black  flies  in  Saskatchewan.  These  black  flies  generally  emerged  from  untrea- 
ted sections  of  the  Saskatchewan  River. 

In  Alberta  a few  losses  are  said  to  have  occurred  during  black  fly  outbreaks  near  Minburn 
in  1956  and  again  in  1961.  Near  Athabasca  black  flies  inflicted  losses  in  1955  or  1956,  in 
1963  and  1964  (Fredeen  1969)  and  apparently  in  1971  and  1972.  Adults  of  an  unknown 
species  near  S.  arcticum  (possibly  S.  defoliarti)  also  occasionally  damage  livestock  on  ranches 
adjacent  to  certain  rivers  in  central  British  Columbia  and  larviciding  was  required  in  1953 
after  losses  of  over  $24,000  occurred  in  1952  (Curtis  1954). 

It  is  presumed  that  many  unreported  losses  occurred  in  all  of  these  areas  in  earlier  years. 
Even  Cameron  (1922)  who  described  severe  outbreaks  in  Saskatchewan  in  the  years  1917  to 
1921  did  not  mention  fatalities.  Recorded  losses  in  the  final  four  years  before  initiation  of 
chemical  larviciding  in  1948  included  more  than  1,000  domestic  animals.  More  than  600  of 
these  were  killed  in  the  first  four  days  of  a single  outbreak  lasting  several  weeks  in  1946 
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(Rempel  and  Arnason  1947).  The  most  serious  aspects  of  these  outbreaks  were  the  losses  of 
herd  sires.  These  were  generally  purebred,  and  were  costly  and  difficult  to  replace  during 
breeding  seasons.  In  herds  attacked  in  a 1 500  km^  area  in  1944,  28%  of  all  the  bulls  were 
lost,  7.4%  of  the  cows,  2.2%  of  the  yearlings  and  only  0.3%  of  the  calves.  Newborn  calves 
were  highly  susceptible,  at  least  until  they  had  gained  some  immunity  from  their  mother’s 
colostrum.  There  were  also  losses  of  horses,  sheep,  swine  and  even  wild  deer. 

Losses  more  difficult  to  assess  included  weight  losses,  or  in  the  least-unrealized  weight 
gains,  reductions  in  milk  production  of  up  to  50%,  and  reductions  in  breeding  activities.  Bulls 
ceased  breeding  and  many  suffered  infections  of  the  sheath  because  S.  arcticum  adults  feed 
mainly  along  the  underlines  of  animals.  Some  bulls  were  said  to  have  been  permanently  ster- 
ilized. Delays  in  calving  during  the  following  year  meant  lighter  weaning  weights  in  the  fall. 

S.  arcticum  adults  also  attached  chickens.  Egg  production  in  one  flock  fell  by  1 6%  during  one 
outbreak  as  indicated  by  official  “Records  of  Performance”  data. 

Normally  S.  arcticum  adults  do  not  bite  people  but  during  severe  outbreaks  people  were 
bitten  and  driven  indoors  and  many  required  medical  attention.  Even  a single  bite  could  im- 
pair blood  circulation  in  a limb.  One  man  was  hospitalized  for  several  months  due  to  allergic 
reactions  comparable  to  Arthrus’  syndrome  (Fredeen  1969). 

Long-term  economic  declines  occurred  in  affected  regions  when  livestock  producers  suffer- 
ed heavy  losses  and  often  shifted  to  less  productive  enterprises  rather  than  face  the  uncertain- 
ties of  continued  outbreaks.  Large  portions  of  the  affected  areas  were  actually  best  suited  to 
forage  crops  and  except  for  the  presence  of  black  flies,  to  livestock  enterprises,  and  after 
1948  they  were  converted  back  to  those  uses. 

Animal  fatalities  were  attributed  mainly  to  direct  toxemia  and  shock.  Newborn  calves  and 
imported  animals  such  as  bulls  were  highly  susceptible.  Animals  quickly  developed  immunity 
and  those  raised  in  outbreak  areas  were  relatively  resistant  to  poisoning.  Despite  resistance, 
however,  animals  generally  sought  protection  during  outbreaks. 

Symptons  of  toxemia  developed  rapidly,  and  within  a few  hours  after  the  onset  of  a mas- 
sive attack  animals  commenced  to  develop  fluid-filled  swellings  alopg  the  underlines.  In  less 
resistant  animals  this  was  followed  by  rapid,  laboured  breathing,  trembling  of  the  muscles 
and  death  within  minutes  or  hours  (Millar  and  Rempel  1944).  Post  mortems  showed  fluid- 
filled  lungs  and  body  cavities,  and  death  was  attributed  to  shock,  heart  failure  and  mechani- 
cal pneumonia.  Resistant  animals  recovered  completely  within  48  hours  or  more. 

Protection  of  range  animals  was  difficult.  If  allowed  access  to  shelters  the  cattle  spent 
entire  days  in  them.  S.  arcticum  adults  will  not  enter  a darkened  shelter  even  if  open  on  one 
side.  Cattle  in  open  pastures  sought  shelter  in  sloughs  where  they  stood  in  deep  water  to  pro- 
tect their  underlines.  Others  lay  down  much  of  the  time  for  the  same  reason,  or  vainly  sought 
shelter  in  brush.  Most  farms  had  smudges  burning  once  an  outbreak  started  and  the  cattle 
quickly  learned  to  use  these.  However,  the  main  damage  was  often  inflicted  without  warning 
during  the  first  evening  and  early  morning  of  an  outbreak.  Depending  upon  wind  directions 
and  other  weather  conditions  outbreaks  took  place  in  one  area  for  awhile  and  then  were  trans- 
ferred to  entirely  new  areas  sometimes  100  miles  distant  by  changes  in  the  wind.  Cold  rainy 
weather  brought  relief  but  in  some  instances  this  was  only  temporary. 

Such  outbreaks,  unpredictable  in  time  and  place,  created  great  suspense  throughout  entire 
black  fly  seasons  but  now  larval  populations  can  be  monitored  and  larvicide  applied  as  requir- 
ed. Livestock  men  in  Saskatchewan  have  come  to  depend  upon  larviciding  for  preventing  out- 
breaks. Thus  for  the  time  being  we  are  committed  to  larviciding  occasionally  as  required,  as 
the  least  costly  form  of  insurance  available.  I am  not  convinced  that  larviciding  is  the  final 
answer  but  so  far  alternatives  have  not  been  found.  Meanwhile  river  conditions  are  gradually 
changing  and  perhaps  as  a result  numbers  of  S.  arcticum  larvae,  even  in  untreated  portions  of 


Economic  Importance  of  Black  Flies 


223 


the  Saskatchewan  River,  have  recently  declined  and  the  numbers  of  S.  luggeri  larvae  in  this 
river  have  increased. 

In  1964  a hydroelectric  irrigation  dam  on  the  South  Saskatchewan  River  was  used  to  im- 
pound water  for  the  first  time.  Final  closure  occurred  in  1968  and  the  summertime  river  vol- 
umes have  been  drastically  reduced  almost  every  year  since  then.  S.  luggeri  larvae  were  first 
detected  in  the  South  Saskatchewan  in  1968  and  three  years  later  adults  emerged  in  suffic- 
ient numbers  to  harass  livestock  in  adjacent  pastures.  Since  then,  for  reasons  yet  unknown, 
numbers  of  larvae  inhabiting  the  South  Saskatchewan  River  have  declined  to  the  extent  that 
S.  luggeri  outbreaks  from  that  source  no  longer  seem  to  pose  a threat. 

In  the  North  Saskatchewan  River  a more  intensive  change  is  occurring.  The  last  massive  out- 
breaks of  S.  arcticum  from  that  river  occurred  in  1972  and  by  1975  and  1976  larvae  were 
scarce.  S.  luggeri  larvae  began  to  appear  in  increasing  numbers  in  1971  and  in  1975  these  black 
flies  emerged  in  such  abundance  as  to  cause  alarm  in  widespread  areas.  During  the  spring  and 
summer  of  1976  adult  populations  were  even  larger,  and  repeated  severe  outbreaks  from  May 
to  October  created  about  as  much  reaction  from  livestock  owners  as  did  the  most  severe  out- 
breaks of  S.  arcticum  in  the  past  30  years. 

During  the  past  two  years  the  North  Saskatchewan,  like  the  South  branch  in  1968,  suffer- 
ed drastic  summertime  reductions  in  volumes  due  mainly  to  reduced  precipitation  in  its  water- 
shed. When  the  volume  was  low  the  water  was  relatively  clear  and  warm.  Presumably  this  al- 
lowed increased  production  of  phytoplankton  but  this  was  not  measured  in  1976.  I think  as 
long  as  these  river  conditions  prevail  we  should  expect  relatively  large  numbers  of  S.  luggeri , 
but  hopefully  smaller  numbers  of  S.  arcticum. 

Previously  S.  luggeri  larvae  were  restricted  to  permanently-flowing,  clear-water  rivers  in  the 
prairie  provinces  and  in  the  adjacent  States.  Thus  the  recent  changes  in  the  Saskatchewan  Riv- 
er appear  to  have  been  “made  to  order”  for  this  species. 

The  egg-laying  habits  of  S.  luggeri  females  have  allowed  them  to  adapt  to  the  Saskatchewan 
River  in  that  they  bomb  their  eggs  individually  onto  the  water  surface.  (There  is  no  emergent 
vegetation  to  serve  as  substrates  for  egg  masses.)  The  eggs  settle  to  the  river  bed  where  they 
hatch  within  a few  days.  With  the  onset  of  cooler  temperatures  in  the  fall  embryonic  devel- 
opment ceases  until  spring.  The  species  apparently  overwinters  only  as  eggs  in  this  river. 

Fortunately  the  toxins  injected  by  S.  luggeri  females  are  less  toxic  than  those  of  S.  arcti- 
cum. To  date  there  is  no  sound  evidence  that  cattle  have  been  fatally  poisoned  by  this  black 
fly.  However,  potentially,  S.  luggeri  adults  may  be  more  dangerous  than  those  of  S.  arcticum 
for  at  least  three  reasons:- 

1.  S.  luggeri  is  capable  of  repeated  life  cycles  spaced  about  four  weeks  apart  throughout  the 
summer.  In  1976  at  least  five  life  cycles  were  completed.  Adults  from  the  first  cycle  created 
some  havoc  in  early  June  but  this  was  nothing  to  compare  with  the  damage  done  during  the 
second  and  third  generations  in  July  and  August.  Each  of  these  two  latter  outbreaks  lasted 
about  three  weeks  and  these  black  flies  eventually  covered  an  area  of  about  18,000  km^. 

2.  Attacks  by  S.  luggeri  adults  are  relatively  dangerous  because  blood-seeking  females  swarm 
densely  around  the  heads  of  animals,  driving  them  into  stampedes.  Cattle  are  severely  bitten 
around  the  eyes.  In  contrast,  S.  arcticum  females  attack  along  the  underline  and  are  thus 
much  less  alarming  to  the  animals. 

3.  S.  luggeri  females  are  also  relatively  dangerous  because  they  attack  man  as  well  as  four-leg- 
ged beasts  whereas  S.  arcticum  females  rarely  bite  man. 

Losses  as  a result  of  these  outbreaks  in  1976  were  undoubtedly  large,  but  impossible  to  sum 
up  in  terms  of  dollars  and  cents :- 

1.  Human  activities  were  disrupted  severely.  Even  repellents  did  not  entirely  prevent  these 
black  flies  from  swarming  like  angry  wasps  around  one’s  head.  Farm  work,  gardening  and 
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recreation  were  neglected.  Many  people  required  medical  aid. 

2.  Hyperactivity  of  livestock  caused  much  concern  among  owners  with  the  result  that  normal 
farming  needs  were  neglected.  Hay  and  grain  crops  were  reduced  in  yield  and  quality  because 
of  inadequate  attention. 

3.  Fences  were  pushed  over  by  stampeding  cattle.  One  farmer  reported  that  a half  mile  of 
fencing  had  to  be  rebuilt.  Straying  herds  had  to  be  rounded  up. 

4.  Breeding  activities  of  bulls  and  cows  were  repeatedly  disrupted  throughout  the  summer. 

This  will  cause  financial  losses  if  cows  are  late  calving  in  1977  and  weaned  calves  are  lacking 
adequate  growth  when  sold. 

5.  Unrealized  weight  gains  were  another  aspect.  Some  livestock  owners  claimed  that  even  im- 
mature animals  lost  weight  on  pasture. 

6.  Animal  fatalities  were  a minor  part  of  the  losses.  Perhaps  two  to  three  dozen  animals  were 
killed  or  had  to  be  destroyed  as  a result  of  damages  incurred  by  trampling.  Mainly  calves  were 
lost. 

7.  Because  of  apprehension  about  similar  outbreaks  in  the  future  some  farmers  have  already 
commenced  shifting  from  livestock  to  cereal  crop  enterprises,  even  though  optimum  exploi- 
tation of  the  land  and  climatic  conditions  suggest  otherwise. 

A third  species  of  some  importance  to  livestock  producers  in  western  Canada  is  S.  venus turn. 
Occasionally,  lake-fed  rivers  on  the  Great  Plains  overflow  their  banks  mainly  due  to  excessive 
runoff  following  snow  melt  in  the  spring.  When  grassy  valley  floors  are  submerged  under  fast- 
flowing water  for  several  weeks  in  spring  they  become  heavily  colonized  with  the  larvae  of 
S.  venustum,  S.  luggeri,  S.  vittatum  and  other  species.  In  such  years  these  three  species,  but 
especially  S.  venustum , have  severely  attacked  livestock  and  people  within  at  least  2 miles  on 
either  side  of  the  river.  These  outbreaks  normally  do  not  cause  fatalities  but  nevertheless  create 
intolerable  conditions  for  man  and  other  animals  for  many  days.  Dairy  farmers  have  claimed 
reductions  in  milk  production  of  about  50%  during  the  periods  when  their  cattle  were  forced 
indoors  (Fredeen  1956-1958). 

BLACK  FLIES  AS  PESTS  OF  MAN 

Simulium  venustum  is  the  notorious  “white-stockinged”  black  fly  pest  of  man  and  other 
animals  in  woodlands  of  the  Canadian  Shield.  The  Precambrian  Shield  occupies  about  50%  of 
Canada  extending  from  the  Atlantic  Ocean  to  the  Mackenzie  River,  and  its  southern  portions 
are  crossed  by  swift  lake-fed  streams  and  rivers  suitable  for  production  of  large  numbers  of 
the  S.  venustum  complex.  Larvae  of  this  species  complex  also  occur  abundantly  at  times  in 
small  rivers  on  the  Great  Plains  and  in  British  Columbia  (Hearle  1932).  There  other  animals 
seem  to  be  attacked  more  readily  than  man. 

About  10  other  species  are  lesser  pests.  The  “Fro simulium  hirtipes ” complex  (especially 
P.  fuscum  and  P.  mixtum ) (Davies  1961)  are  early  spring  species  preceding  S.  venustum  on 
the  Canadian  Shield.  P.  fulvum  is  restricted  to  the  western  mountains  where  blood-seeking 
females  are  nuisances  during  occasional  warm  days  in  July  and  August.  S.  decorum  breeds 
abundantly  in  and  below  beaver  dams,  and  the  adults  along  with  those  of  S.  tuberosum , (and 
S.  parnassum  in  eastern  Canada)  occasionally  occur  in  the  attacking  swarms  of  S.  venustum. 

On  the  western  plains  S.  luggeri  and  S.  arcticum  are  locally  abundant  and  bothersome.  The 
small  yellowish  adults  of  S.  griseum  are  occasionally  bothersome  at  Medicine  Hat,  Alberta. 

The  larvae  of  S.  griseum  occur  mainly  in  the  rivers  of  southern  Alberta.  Finally,  I should  in- 
clude S.  vittatum  adults  which  often  swarm  densely  about  humans  although  they  do  not  nor- 
mally bite.  It  is  often  the  predominant  species  in  an  attendant  cloud  of  black  flies  especially 
on  the  Precambrian  Shield.  With  only  the  occasional  specimen  of  S.  venustum  in  the  same 
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cloud,  the  uninitiated  person  fears  that  the  whole  cloud  is  about  to  descend  upon  him  for 
blood  meals.  S.  vittatum  larvae  overwinter,  with  pupation  synchronized  to  allow  mass  emer- 
gence of  adults  soon  after  the  ice  breaks  up  in  the  spring.  Most  complaints  about  S.  vittatum 
occur  during  these  few  days.  It  is  multivoltine,  however,  and  thus  adults  can  also  be  abundant 
for  extended  periods  of  time  in  late  summer. 

During  the  past  60  years  the  pace  of  economic  exploitation  and  settlement  of  the  Precam- 
brian  Shield  has  steadily  accelerated.  Development  has  been  particularly  rapid  along  the  nor- 
th side  of  the  St.  Lawrence  River,  extending  perhaps  600  km  inland.  Where  formerly  there 
were  only  a few  fishing  villages  and  small  pulp  mills  dependent  upon  winter  cutting,  now 
there  are  large  pulp  and  paper  industries  dependent  upon  year  round  cutting,  as  well  as  hard- 
rock  mines  and  immense  hydroelectric  developments.  There  are  modern  cities,  refining  and 
construction  industries  and  a large  tourist  trade.  Human  settlements  are  often  concentrated 
near  black-fly  breeding  rivers  (how  can  they  avoid  such  sites)  and,  as  well,  outdoor  activities 
are  concentrated  during  the  summertime  black-fly  breeding  seasons. 

Wolfe  and  Peterson  (1959)  reported  that  the  principal  man-biting  species  in  the  Baie  Com- 
eau  area  of  Quebec  included  the  ‘\P.  hirtipes ” complex  in  the  early  spring  and  S.  venustum 
throughout  the  summer.  West  et  al.  (1960)  reported  high  landing  rates  for  extended  periods 
of  time  from  mid-June  to  mid-August,  but  especially  from  late  June  to  mid-July  and  again  in 
late  July.  Peterson  and  Wolfe  (1956-1958),  Davieses/.  (1961-1962)  and  others  considered 
that  S.  venustum  was  the  most  serious  black-fly,  if  not  biting-fly,  pest  in  Ontario  and  Quebec. 

Black  flies  undoubtedly  are  the  major  biting-fly  pests  on  the  Shield.  Whereas  mosquitoes 
occasionally  create  problems,  black  flies  are  said  to  be  always  “bad”  but  in  some  years  “worse” 
(West  1961).  In  pulpwood  cutting  areas  it  was  generally  agreed  that  black  flies  were  the  main 
reason  for  low  efficiency  and  for  the  high  rates  of  labour  turnover  during  the  summer  months 
(West  1977).  About  20  years  ago  abatement  programs  were  developed  and  became  common- 
place in  pulp  cutting  areas.  Abatement  measures  were  written  into  some  labour  contracts. 

I do  not  have  data  evaluating  effects  of  black  flies  on  man’s  activities.  Individuals  vary  so 
much  in  their  tolerances  and  in  their  abilities  to  understand  the  problems  and  protect  them- 
selves. It  would  be  very  difficult  to  estimate  unrealized  tourist  trade  and  impossible  to  esti- 
mate effects  on  resident  family  members  whose  normal  outdoor  and  recreation  activities  are 
curtailed,  not  only  by  black  flies  but  other  biting  flies  as  well. 

Because  stories  about  black  flies  are  often  enhanced  in  the  telling,  some  tourists  develop 
unrealistic  fears  of  black  flies  and  cannot  enjoy  an  outing  “in  the  north”  without  major  pre- 
parations. Some  years  ago  I was  in  a small  holiday  group  enjoying  breakfast  in  the  open  and 
without  repellents  in  peaceful  surroundings  north  of  the  Churchill  River  in  Saskatchewan. 
Sounds  coming  from  a nearby  trailer  indicated  that  someone  else  would  also  appear  soon. 

Out  stepped  a person  dressed  as  if  prepared  for  a trip  to  the  moon,  completely  enveloped  in 
insect-proof  clothing  including  a head  net.  It  sprayed  itself  with  an  aerosol  can  from  head  to 
toe  and  then  knocked  on  the  door  to  summon  another  person  out,  similarly  attired.  The  new- 
comer was  also  sprayed  from  head  to  toe  despite  the  fact  that  we  were  sitting  nearby,  com- 
pletely free  of  insects.  Their  anxiety  was  impressive. 

In  some  areas  of  Canada  problems  concerning  black  flies  may  be  more  fancied  than  real, 
especially  for  tourists.  Nevertheless  there  are  areas  of  the  Canadian  Shield  where  man  requires 
considerable  protection  from  black  flies  during  the  summer. 

BLACK  FLIES  AS  VECTORS  OF  DISEASES 

This  is  a very  complex  subject  and  I will  treat  it  very  briefly  by  reviewing  major  experi- 
mental facts,  observations  and  reviews  published  mainly  during  the  last  two  decades. 
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Many  bird-biting  species  of  simuliids  are  well-known  vectors  of  various  avian  hematozoa, 
leucocytozoons  in  particular,  but  also  including  trypanosomes  and  microfilaria  (Fallis  1964). 
Anderson  et  al.  (1961)  isolated  Eastern  Equine  Encephalitis  virus  from  one  pool  of  each  of 
S.  johannseni  and  S.  meridionale.  Black  flies  have  the  capability  of  transmitting  the  virus  that 
causes  myxomatosis  in  rabbits,  as  experiments  have  shown. 

Various  species  of  Onchocerca  transmitted  by  simuliids  are  notorious  pests  of  man  in  cer- 
tain tropical  regions  and  animals  on  all  continents.  In  the  Western  Hemisphere  north  of  cen- 
tral America  infections  occur  only  in  non-hominid  animals.  In  Alberta  and  British  Columbia 
there  are  scattered  reports  by  veterinarians  of  onchocerciasis  in  horses  (Wobeser  1977).  The 
horses  are  brought  into  clinics  for  treatment  of  chronic  skin  conditions  but  are  not  disabled 
by  the  disease.  Leg  worms,  Onchocerea  ( =W ehrdikmansia)  cervipedis,  in  moose  and  elk  have 
been  reported  in  the  prairie  provinces.  However,  the  vectors  are  not  yet  proven  to  be  restric- 
ted to  the  Simuliidae. 

Anderson  (1956)  described  the  life  cycle  and  transmission  of  Ornithofilaria  fallisensis,  a 
parasite  of  domestic  and  wild  ducks  in  Ontario.  He  reported  that  the  microfilariae  developed 
to  the  infective  stage  in  S.  venustum,  S.  parnassum,  S.  rugglesi,  S.  euryadminiculum,  S.  crox- 
toni  and  S.  latipes.  Microfilariae  are  also  transmitted  by  ceratopogonids  and  culicids.  They 
have  been  reported  from  blood  of  birds  in  the  Cathartidae,  Corvidae,  Tetraonidae,  Turdidae 
and  Tyrannidae,  but  rarely  in  members  of  other  families  of  North  American  birds  (Greiner 
et  al  1975). 

Trypanosomes  are  also  transmitted  by  a variety  of  vectors  including  simuliids.  Bennett 
(1961)  proved  that  ornithophilic  simuliids  were  natural  vectors  of  trypanosomes  in  Algon- 
quin Park,  Ontario,  and  that  a single  species  of  Trypanosoma  could  infect  several  species  of 
birds.  Trypanosomes  have  been  reported  in  blood  samples  from  over  32%  of  the  Bombycil- 
lidae,  10%  of  the  Corvidae,  19%  of  the  Cuculidae,  10%  of  the  Laniidae,  10%  of  the  Paridae, 
16%  of  the  Sittidae,  21%  of  the  Tetraonidae,  18%  of  the  Thraupidae,  19%  of  the  Vireonidae 
but  rarely  in  other  orders  (Greiner  et  al.  1975). 

The  main  simuliid-transmitted  parasites  in  Canada  are  the  various  species  of  Leucocytozoon. 
All  are  parasitic  only  in  birds.  Wickware  (1915)  described  L.  anatis  and  determined  that  it 
caused  a fatal  disease  of  ducks  in  Ontario.  O’Roke  (1934)  published  a report  of  the  life  cycle 
of  this  species  and  proved  that  it  was  transmitted  by  black  flies  in  Michigan.  He  also  showed 
that  the  disease  was  not  uniformly  distributed  in  nature  and  that  it  was  rapidly  fatal  to  wild 
and  domestic  ducklings.  Fallis  and  Bennett  (1966)  reported  that  one  species  of  Simulium 
could  transmit  several  species  of  Leucocytozoon  and  one  species  of  Leucocytozoon  could 
be  transmitted  by  several  species  of  black  flies. 

In  their  recently  published  checklist  of  avian  hematozoa  in  North  America,  Greiner  et  al. 
(1975)  recorded  that  the  highest  leucocytozoan  infection  rates  in  wild  birds  in  all  of  North 
America  occurred  in  the  western  and  eastern  mountainous  regions  of  Canada.  In  the  western 
mountains  about  45%  of  all  birds  examined  carried  this  hematozoan  in  the  blood,  and  in  the 
eastern  Appalachian- Laurentian  mountains  about  23%.  In  the  Central  Plains  only  about  2% 
were  infected  and  no  infected  birds  were  reported  from  the  Arctic.  These  regional  differences 
in  infection  rates  are  related  mainly  to  distribution  of  the  various  bird-biting  species  of  simu- 
liids which  alone  are  the  vectors,  and  the  accessibility  of  the  host  species  of  birds  (Greiner 
etal.  1975). 

The  bird-biting  species  of  simuliids  develop  mainly  in  small  streams.  However,  S.  rugglesi 
which  is  distributed  from  Labrador  and  Maine  westwards  to  Alberta,  and  S.  meridionale , 
which  is  distributed  throughout  the  mid  continent  from  Mexico  north  to  the  tundra  (Shewed 
1956-1958),  are  river-breeding  species  and  their  adults  are  probably  responsible  for  the  oc- 
casional massive  losses  of  domestic  poultry  that  have  occurred  mainly  in  agricultural  areas. 
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Savage  and  Isa  (1945)  reported  that  leucocytozoan  infections  killed  5,000  turkeys  out  of  a 
flock  of  8,000  located  near  the  Assiniboine  River  in  Manitoba.  Laird  and  Bennett  (1970)  in- 
dicated that  leucocytozoan  infections  were  responsible  for  massive  losses  of  domestic  geese 
at  Fort  Chimo  on  Ungava  Bay.  I have  personally  heard  of  losses  of  chickens,  ducks  and  geese, 
generally  long  after  the  events  have  occurred  when  it  is  impossible  to  establish  the  causes. 
Poultry  producers  should  realize  that  if  they  establish  ranches  near  streams  or  rivers  they  will 
have  to  be  prepared  to  occasionally  protect  their  birds  from  black  flies. 

I have  not  heard  of  massive  losses  in  the  western  mountainous  regions  despite  relatively 
high  infection  rates  there  in  wild  birds.  The  small  streams  there  would  not  be  conducive  to 
massive  black  fly  outbreaks,  and  also  adults  of  the  species  of  black  flies,  mainly  Eusimulium, 
do  not  disperse  widely  from  their  breeding  places. 

Mortality  rates  in  mature  wild  birds  seem  to  be  generally  low  but  actually  very  few  experi- 
mental data  are  available.  Clarke  (1936)  and  Fallis  (1945)  showed  that  when  the  numbers  of 
ruffed  grouse  declined  rapidly  in  Ontario  in  1933-34  and  again  in  1941-43,  the  percentages 
of  grouse  infected  by  Leucocytozoon  and  other  hematozoa  were  high  (up  to  67%  for  Leuco- 
cytozoon  alone).  Fallis  and  Bennett  (1958),  however,  could  produce  only  low  parasitemias 
in  captive  ruffed  grouse,  naturally  infected  by  large  numbers  of  vector  species,  and  also  did 
not  detect  gross  signs  of  disease.  Bendell  (1955),  following  studies  of  a population  of  blue 
grouse  on  Vancouver  Island,  reported  that  percentage  infection  rates  in  chicks  and  in  older 
grouse  (bracketed)  were  as  follows:  with  Haemoproteus  66  (97),  Leucocytozoon  38  (85), 
Trypanosoma  20  (77)  and  microfilariae  0 (80).  These  parasitic  hematozoa  were  considered 
to  be  factors  in  chick  mortalities  but  not  in  yearling  or  adult  mortalities. 

Massive  losses  of  young  wild  ducks  and  geese  due  to  leucocytozoan  infections  were  review- 
ed by  Bennett  and  Maclnnes  (1972)  and  by  Herman,  Barrow  and  Tarshis  (1975).  The  latter 
reported  that  goslings,  mainly  2 to  7 weeks  old,  on  the  Seney  National  Wildlife  Refuge  in 
northern  Michigan  suffered  average  annual  losses  of  16  to  87%  during  a 13-year  period.  Their 
research  indicated  that  L.  simondi  was  responsible  for  most  of  these  losses. 

CONCLUSIONS 

In  conclusion  this  has  been  a brief  review  of  a very  complex  subject.  The  bibliography  will 
provide  much  additional  information  and  there  are  many  more  references  I could  have  inclu- 
ded. 

Until  recently  people  accepted  black  fly  outbreaks  as  part  of  the  natural  hazards  they  had 
to  face.  They  had  no  alternatives  but  to  cope  individually  as  best  they  could.  Today  people 
are  generally  aware  of  the  potential  sources  of  these  outbreaks  and  have  come  to  depend  up- 
on group  action  to  demand  abatement  plans,  administered  by  professionals,  as  forms  of  in- 
surance. I think  that  we  have  the  responsibility  to  allay  fears,  and  thus  when  livestock  men, 
resort  people,  unions  or  managers  of  wildlife  refuges  come  seeking  help,  their  problems  should 
be  thoroughly  investigated  by  experienced  professionals.  Beneficial  and  efficient  managment 
schemes,  if  required,  can  be  developed  only  in  this  way.  Each  plan  must  be  precisely  tailored 
for  each,  specific  problem.  Furthermore,  an  abatement  plan  should  be  revised  annually  with 
regard  to  (a)  actual  needs  which  are  subject  to  change,  and  (b)  new  research  data,  to  ensure 
maximum  benefits  and  minimal  environmental  damage.  Unfortunately,  such  studies  could  be 
time-consuming  and  expensive,  possibly  in  some  situations  more  expensive  than  the  losses 
caused  by  the  black  flies. 
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This  paper  updates  what  is  known  about  evolution  of  nidification  in  the  Scarabaeinae.  This 
process  is  one  of  the  clearest  examples  of  strategy  K,  accentuated  by  extreme  reduction  of  the 
female  genital  apparatus  (an  ovary  with  a single  ovariole),  which  in  the  more  evolved  groups 
produces  very  few  eggs. 

There  are  two  evolutionary  lines  of  nidification  in  the  Scarabaeinae,  and,  on  the  basis  of 
each  one,  there  is  a response  to  the  ecological  problems  of  exploiting  excrement  of  large  herbi- 
vores (rapid  drying  out,  competition  for  the  food  mass  and  competition  with  flies).  Nidifica- 
tion patterns  in  both  lines  are  expressed  as  differences  in  food  handling  processes  by  adults. 

In  the  first  line,  food  for  nidification  is  buried  in  a previously  excavated  gallery.  The  Group 
I pattern,  which  is  the  most  primitive,  includes  a sequence  of  examples  which  range  from  sim- 
ply packing  a dung  “sausage”  (similar  to  the  “sausages”  that  adults  pack  for  their  food  in  this 
entire  line),  to  making  a pear-shaped  brood-ball,  passing  through  intermediate  stages  of  isola- 
ting the  food  destined  for  each  larva  from  the  food  for  other  larvae  of  the  same  brood. 

Group  II  and  Group  III  patterns  both  derive  from  the  Group  I pattern.  In  the  Group  II  pat- 
tern, the  brood-ball  is  protected  by  a well  laid-out  layer  of  earth,  which  also  protects  the  egg 
cell;  the  Group  III  pattern  includes  brooding  behavior  for  the  entire  larval  development  period, 
in  a nest  housing  several  brood-balls.  In  both  groups,  intersexual  collaboration  develops  on 
the  basis  of  the  first  attempts  that  are  found  in  group  I. 

The  second  evolutionary  line  has  as  its  starting  point  the  rolling  (and  in  the  majority  of 
cases  the  previous  making)  of  a ball  of  excrement,  that  is  carried  a certain  distance  and  buried 
in  a shallow  excavation.  Pattern  IV  is  basic,  which  presents  variations  in  method  of  rolling  and 
collaboration  between  sexes.  The  Group  V pattern  is  derived  from  this  group,  with  formation 
of  multiple  nests  cared  for  by  the  female  and  a well-marked  bisexual  collaboration  in  nidifica- 
tion. 

Group  VI  adults  do  not  roll,  but  prepare  many  balls  for  nidification.  Nidification  is  complex 
and  in  some  species  includes  a destruction  by  the  father  of  the  brood-balls,  that  until  that 
moment  have  received  special  care  in  a multiple  nest ; finally , construction  of  a definitive  mul- 
tiple nest  is  achieved,  very  elaborately  and  with  efficient  care  by  the  mother.  In  this  group  dif- 
ferent degrees  of  bisexual  cooperation  are  evident. 

Groups  I to  IV  were  proposed  previously;  Groups  V and  VI  are  proposed  in  this  paper.  The 
most  significant  new  data  (published  or  not)  of  the  last  ten  years  are  cited.  Also  indicated  are 
the  ecological  pressures  that  determine  similar  behavior  patterns  in  the  two  evolutionary  lines 
( various  cases  of  this  type  of  convergence  are  cited).  Also,  some  adaptations  of  the  Australian 
Scarabaeinae  linked  to  the  lack  of  bovine-type  excrement  (before  introducing  cattle),  and  to 
the  characteristics  of  marsupial  pellets:  small  masses,  rapidly  hardened  and  desiccated,  and 
scattered  sparsely  over  extensive  areas. 

Este  trabajo  es  una  puesta  al  dia  de  lo  que  se  conoce  sobre  evolucidn  de  la  nidificacidn  en  la  subfamilia  Scarabaeinae.  Este 
proceso  es  uno  de  los  ejemplos  mas  claros  de  estrategia  K,  acentuada  por  la  extrema  reduccidn  del  aparato  genital  (un  ovario 
con  un  sdlo  ovariolo)  que  en  los  grupos  mas  evolucionados  produce  muy  pocos  huevos. 

En  la  nidificacidn  del  grupo  se  presentan  dos  lineas  evolutivas,  en  la  base  de  cada  una  de  las  cuales  se  encuentra  una  res- 
puesta  a la  problema'tica  ecoldgica  del  excremento  de  los  grandes  herbivoros  (rapida  desecacion,  intensa  agregacion  y compet- 
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encia  en  la  masa  de  alimento,  competencia  con  moscas).  En  ambas  lineas,  las  pautas  de  nidificacidn  son  un  derivado  de  los 
procesos  de  manejo  del  alimento  por  el  adulto. 

En  la  primera  linea,  el  alimento  para  la  nidificacidn  es  enterrado  en  una  galeria  previamente  excavada.  El  grupo  I,  el  mds 
primitivo,  presenta  una  secuencia  de  ejemplos  que  incluyen  desde  el  simple  empaque  de  una  “salchicha”  de  excremento  (sem- 
ejante  a las  “salchichas”  que  en  toda  esta  linea  empacan  los  adultos  para  su  alimentacidn) , hasta  la  elaboration  de  una  bola- 
nido  piriforme,  pasando  por  etapas  intermedias  de  aislamiento  creciente  del  alimento  destinado  a cada  larva. 

Del  grupo  I derivan  el  grupo  II,  en  el  que  la  bolanido  queda  protegida  por  una  capa  bien  dispuesta  de  tierra,  existiendo 
tambidn  una  protection  de  la  celda  del  huevo;  y el  grupo  III  con  cuidados  de  la  madre  durante  todo  el  tiempo  del  desarrollo 
larval,  en  un  nido  multiple  formado  por  varias  bolas-nido.  En  ambos  grupos  la  colaboraciOn  entre  los  sexos  se  desarrolla  a 
partir  de  los  primeros  ensayos  que  se  encuentran  en  el  grupo  I. 

La  segunda  linea  evolutiva  tiene  como  punto  de  partida  el  rodaje  (y  en  la  mayor  parte  de  los  casos  elaboration  previa)  de 
una  bola  de  excremento,  que  es  llevada  a una  cierta  distancia  y enterrada  a poca  profundidad.  El  grupo  bdsico  dentro  de  esta 
linea  es  el  IV,  que  presenta  variantes  en  la  forma  del  rodaje  y en  la  colaboraciOn  entre  los  sexos.  De  este  grupo,  deriva  el  V, 
con  formation  de  nidos  multiples  cuidados  por  la  hembra  y una  colaboraciOn  bisexual  bien  mar  cada  en  la  nidificacidn. 

El  grupo  VI,  no  rueda,  pero  si  prepara  muchas  bolas  para  la  nidificacidn.  Esta  es  compleja  e incluye  en  algunas  expecies 
una  destruction  por  los  padres  de  las  bolas  - nido  que  hasta  ese  momento  han  recibido  cuidados  esmerados  en  un  nido  multi- 
ple; finalmente  se  llega  a la  construction  de  un  nido  multiple  definitivo,  muy  elaborado  y con  eficientes  cuidados  de  la  madre. 
En  este  grupo  se  presentan  diversos  grados  de  cooperation  bisexual. 

Los  grupos  I a IV  fueron  propuestos  por  Halffter  y Matthews  (1 966),  los  grupos  V y VI  se  proponen  en  este  trabajo.  En 
todos  los  casos  se  titan  los  nuevos  datos  mds  significativos  de  los  ultimos  diez  ahos  (publicados  o no);  asi  como  las  presiones 
ecoldgicas  que  determinan  respuestas  similares  en  las  dos  lineas  evolutivas  (se  titan  varios  casos  de  este  tipo  de  convergencia). 
Tambidn,  algunas  adaptaciones  de  los  Scarabaeinae  australianos  ligados  a la  falta  de  excremento  tipo  vacuno  (antes  de  la  intro- 
duction del  ganado)  y a caracteristicas  de  los  pellets  de  los  marsupiales:  pequehas  masas,  rdpidamente  endurecidas  y desecadas, 
dispersas  en  grandes  extensiones. 


INTRODUCTION 

Halffter  and  Matthews  (1966)  published  the  first  overall  analysis  of  natural  history  of  dung 
beetles  comprising  the  subfamily  Scarabaeinae  in  which  they  interrelated  nidification  (nest 
building),  feeding  behavior,  ecological  distribution  and  classification.  The  purpose  of  this  study 
is  to  update  their  discussion  by  analyzing  the  most  important  discoveries  (published  or  not) 
that  have' taken  place  in  the  last  ten  years  and  to  present  an  overall  hypothesis  on  evolution  of 
nidification  behavior  in  the  subfamily. 

Within  the  Coleoptera  nidification  and  intersexual  relations  in  Scarabaeinae  are  among  the 
best  suited  for  an  evolutionary  analysis  because  of  the  variety  and  high  level  of  complexity  at- 
tained, the  most  advanced  being  incipient  subsocial  behavior.  There  are  also  structural  modifi- 
cations concomitant  with  evolution  of  nidification.  Most  striking  is  reduction  of  the  female  re- 
productive system  to  a single  ovariole  - a characteristic  of  the  subfamily  (Fig.  1).  This  reduc- 
tion goes  hand  in  hand  with  an  extraordinarily  low  fecundity  (Halffter  and  Lopez  1977). 

A salient  feature  of  natural  history  of  scarabaeids,  especially  of  larvae,  but  adults,  too,  is 
connection  with  the  soil.  Relationship  to  soil  is  most  profound,  in  the  three  sapro-coprophagous 
subfamilies  Aphodiinae,  Geotrupinae  and  Scarabaeinae.  In  Scarabaeinae,  development  of  copro- 
phagy  and  concomitant  adult  behavior  patterns  are  determined  by  ecological  characteristics  of 
the  excrement-soil  system.  Excrement  is  exposed  on  the  surface  to  rapid  desiccation  and  to 
flies,  two  factors  which  impede  its  use  by  beetles.  Therefore,  among  dung  beetles  various  be- 
havior patterns  have  emerged  which  protect  usable  quantities  of  excrement  destined  for  use 
as  food. 

Behavior  patterns  developed  for  feeding  were,  in  turn,  the  basis  for  evolution  of  different  ap- 
proaches to  nidification.  The  obvious  starting  point  for  establishment  of  evolutionary  trends 
and  nidification  groups  is  food  handling  behavior,  essentially  handling  of  excrement  of  large 
herbivores.  Scarabaeinae  have  a two-fold  approach  to  this  problem:  1)  dung  is  packed  into  a 
burrow  made  beforehand;  2)  a ball  of  dung  is  made  on  the  surface,  rolled,  and  then  buried  at 
a certain  distance  from  the  source. 

Each  solution  corresponds  to  well-defined  behavior  patterns  which  are  accompanied  by 
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Fig.  1.  Phanaeus  daphnis  Harold.  Reproductive  tract  of  a recently  emerged  female;  note  there  is  no  distinction  between  ger- 
marium  and  vitellarium.  abs  - last  abdominal  sternum;  cal  - calyx;  dt  - digestive  tract;  g - germarium;  ovid  - oviduct;  pyg  - pyg- 
idium;  s - spermatheca;  vag  - vagina  (Halffter  and  Lopez  1977). 


striking  morphological  characteristics:  stout,  strong  legs  of  burro wers  which  are  well  suited 
for  digging;  elongated  and  curved  hind  legs  of  ball-rolling  adults. 

The  first  solution  (Fig.  2 & 3),  in  situ  burying,  is  characteristic  of  four  scarabaeine  tribes 
(Onthophagini,  Oniticellini,  Onitini  and  Coprini)  as  well  as  of  the  subfamily  Geotrupinae 
which  is  more  primitive  in  its  feeding  and  reproduction  behavior  than  Scarabaeinae.  The  se- 
cond solution  is  typical  of  the  Scarabaeini  and,  with  important  modifications,  of  the  Eury- 
sternini,  both  tribes  of  Scarabaeinae. 

For  the  first  solution,  the  least  evolved  forms  (designated  Group  I)  are  those  in  which  the 
nest  is  very  similar  to  feeding  burrows.  From  this  group  emerge  two  evolutionary  trends:  the 
Group  II  trend,  in  which  a female  protects  the  brood-ball  with  an  outer  layer  of  soil  but  does 
not  care  for  it  once  finished;  and  the  Group  III  trend,  in  which  a multiple  nest  (with  several 
brood-balls)  is  tended  by  a female  until  emergence  of  her  offspring. 

For  the  second  solution  (Fig.  4 and  5),  that  is  formation  and  rolling  of  a ball,  which  is 
typical  of  Group  IV,  there  are  several  recognizable  variations  based  upon  protection  or  non- 
protection of  the  brood-ball  with  an  outer  layer  of  clay.  Furthermore,  in  some  Australian 
Canthonina,  considered  primitive  by  Matthews  (1974),  ball  formation  on  the  surface  from  a 
large  dung  mass  has  not  developed,  even  though  pellet  rolling  occurs.  Group  V,  a derivative 
of  Group  IV,  is  similar  to  Group  III  in  formation  of  multiple  nests  that  are  made  and  tended 
by  female  and  male.  Group  VI,  known  in  some  Eurysternini,  has  uncertain  behavioral  affini- 
ties with  other  groups.  Groups  I-IV  were  proposed  by  Halffter  and  Matthews  (1966);  I here 
propose  V and  VI  as  a result  of  studies  since  then. 
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FOOD  BURIED  IN  A PREVIOUSLY  CONSTRUCTED  GALLERY 


GROUP  IIS 

Each  nest  with  several 
brood  balls 


Brood  mass  similar 
to  sausage-shaped  food  mass 


Fig.  2. 
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TAXONOM  IC 


COM  POSITION 


GROUP  I : OITHOPHAGINI 

ONITICELLINI  (in  part) 

ONITINI 
COPRINI : 

Dichotomiina  (great  majority) 

GROUP  II  COPRINI  : 

Phanaeina 

Dichotomiina  (D.  torulosus) 

GROUP  III  : COPRINI  : 

Coprina 

SCARAR AEINI : 

Canthonina  (Cephalodesmius  only) 


Fig.  3. 
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BALLS  FORMED  IN  THE  MASS  OF  FOOD  AND  ROLLED 


GROUP  y 


Each  nest  with  more 
than  one  ball 
Parental  care  of  progeny 


i 


GROUP  IV 

Each  nest  with  a single  ball 
No  parental  care  of  progeny 


GROUP  VB 


No  ball  rolling 
Each  nest  with  more 
than  one  ball 
Parental  care  of  progeny 


Fig.  4. 
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TAXONOMIC  COMPOSITION 

GROUP  IV:  SCARABAEINI  (except  some  Canthonina) 

GROUP  Vi  SCARABAEINI  (some  Canthonina) 

GROUP  VI  ! EURYSTERNINI 

incertae  sedis  Oniticellus  cinctus 

-ONITICELLINI 


Fig.  5. 
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DETAILS  OF  BEHAVIOR  PATTERNS 


Group  I 

Nidification  behavior  of  this  group  is  characterized  by  oviposition  in  a food  mass  packed 
at  the  end  of  a previously  dug  burrow.  This  pattern  of  digging  the  nest  first  and  then  provi- 
sioning it  is  maintained  in  groups  II  and  III.  In  groups  IV,  V and  VI  the  food  ball  is  prepared 
first  and  then  buried. 

The  most  primitive  form  of  nidification  known,  the  closest  thing  to  the  food  “sausage”, 
is  the  nest  of  Liatongus  monstrosus  (Bates)  an  oniticelline  whose  members  eat  debris  piles 
associated  with  nests  of  the  leaf-cutter  ant,  Atta  mexicana  (Smith).  The  nest  of  L.  monstro- 
sus is  a more  or  less  vertical  burrow  with  two  or  three  branches  which  adults,  especially  the 
female,  fill  with  unprocessed  debris  (Fig.  6).  After  the  first  10  cm  of  debris  are  packed  into 
the  bottom  of  the  burrow,  the  female  lays  an  egg  into  a hollow,  which  is  not  a previously 
built  chamber.  Another  10  cm  of  debris  is  added  and  provided  with  an  egg,  and  so  on,  until 
there  are  as  many  as  1 1 eggs  between  the  two  or  three  “sausages”.  There  is  no  soil  partition 
or  anything  similar  between  the  debris  portions  containing  each  egg  (Halffter,  Anduaga  and 
Halffter,  1976). 

A larva  eats  the  debris  surrounding  it.  Once  it  reaches  the  end  of  its  development,  it  builds 
a pupal  cell  by  means  of  successive  deposits  of  dung  laid  out  around  itself,  touching  the  bur- 
row walls  in  the  form  of  concentric  rings  and  capping  it  with  concentric  fecal  rings  (Edmonds 
and  Halffter  1972).  Larvae  of  L.  monstrosus,  the  species  with  the  least  developed  nidification 
behavior,  have  the  best  built  pupal  cells  so  far  found  among  Scarabaeinae. 

Preparation  by  a third  instar  larva  of  its  own  pupal  cell,  consisting  entirely  of  larval  feces, 
is  a primitive  feature  found  only  in  Group  I (Edmonds  and  Halffter  1972).  In  other  groups, 
a pupal  cell  is  the  brood-ball  made  by  a female  after  her  youngster  has  eaten  the  food  stored 
inside.  The  outside  walls,  which  are  cemented  by  the  excrement  of  the  larva  itself,  remain 
standing. 

The  nest  characteristic  of  Dichotomius  carolinus  (L.)  (Coprini-Dichotomiina)  is  similar 
to  that  of  Liatongus  monstrosus.  An  initial  mass  of  dung  is  packed  by  a female,  fragment  by 
fragment,  in  the  final  burrow  that  has  been  widened.  The  female  deposits  an  egg  in  this  mass. 
Before  preparing  a second  mass  nest,  a female  closes  off  the  first  one  with  a wall  of  dirt  that 
separates  each  larval  compartment  until  the  end  of  development  (Fig.  7).  D.  carolinus  indivi- 
duals nest  at  the  expense  of  a manure  pat  and  therefore  quantity  of  available  food  is  limited 
and  not  practically  unlimited  as  for  L.  monstrosus  individuals.  Each  nest  consists  of  no  more 
than  two  mass-nests,  but  each  female  prepares  various  nests  in  her  lifetime. 

Very  frequently  nests  are  occupied  by  both  male  and  female  of  D.  carolinus  and  L.  mon- 
strosus. Incipient  cooperation  exists  in  providing  for  the  nest  even  though  the  greater  part  of 
the  task  is  borne  by  a female,  who  digs  the  burrows  with  little  participation  by  the  male  and 
who  prepares  the  mass  nest.  However,  a male  does  his  share  by  taking  food  piece  by  piece  to 
the  female  at  the  entrance  of  the  nest  or  the  upper  part  of  the  burrow  which  she  packs.  This 
incipient  cooperation  is  characteristic  of  Group  I;  in  more  developed  nidification  patterns 
male  participation  is  greater. 

Within  Group  I handling  of  the  food  mass  meant  for  the  larva,  its  isolation,  and  protection 
of  the  egg  are  perfected.  Females  of  Onthophagus  (Onthophagini)  and  of  various  genera  in 
Dichotomiina  (Coprini)  and  Onitini,  prepare  a special  chamber  for  an  egg,  in  which  it  is  pla- 
ced in  an  upright  position  and  cemented  at  its  base  by  a substance  secreted  by  the  female. 
Also,  in  some  species  of  Onthophagus,  a female  covers  a burrow  wall  with  a cementing 
substance  before  the  food  is  packed.  This  substance  forms  a partially  waterproof  covering 
around  food  and  egg. 
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Fig.  6.  Nest  of  Liatongus  monstrosus  (Bates).  The  dotted  represents  the  debris;  the  positions  of  the  male  and  the  female 
are  shown. 
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Fig.  7.  Nest  of  Dichotomius  carolinus  (L.)  (Halffter  and  Matthews  1966). 
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In  Group  I,  an  egg  is  deposited  without  prior  preparation  of  a cell  in  the  food  mass  (in 
the  front  or  back  of  it).  As  we  pointed  out,  within  this  same  group  is  developed  the  prepara- 
tion by  a female  of  an  egg  cell  before  oviposition  (for  example  in  Neocanthidium  and  Can- 
thidium).  The  same  occurs  in  Group  III,  but  it  reaches  its  greatest  perfection  in  Group  II,  in 
which  an  egg  cell  has  a layer  of  clay  that  separates  it  from  the  food. 

A parallel  evolutionary  process  is  present  in  the  ball-roller  forms.  The  egg  cell  is  character- 
istic of  group  IV,  as  well  as  of  Eurysternus  (Group  VI),  but  its  greatest  perfection  - equival- 
ent to  that  of  Group  II  — is  exhibited  by  Canthon  cyanellus  (Group  V),  in  which  it  is  placed 
on  a knoll  separated  by  a layer  of  earth  from  the  food  mass. 

Isolation  of  an  egg  inside  a chamber  has  undoubted  value  for  survival,  because  it  is  thus 
protected  against  action  by  bacteria  and  fungi  from  the  excrement  or  carrion  accumulated 
by  a mother  for  her  youngster’s  food.  Lack  of  a previously  made  chamber  should  be  consid- 
ered a very  primitive  feature. 

The  most  complex  nidification  within  Group  I is  that  of  Neocanthidium  (Halffter  and  Lo- 
pez, unpublished).  Lemales  of  this  dichotomiine  make  a truly  elaborate  brood-ball,  and  not 
simply  a food-packed  mass  transformed  into  a nest  by  laying  an  egg.  The  brood-ball  is  pear- 
shaped,  with  the  egg  in  the  base  of  the  upper  cone;  each  ball  (one  to  a nest)  is  isolated  in  a 
small  chamber  built  in  an  enlargment  of  the  nest-burrow.  Only  lack  of  an  outer  layer  of  dirt 
prevents  inclusion  of  Neocanthidium  nidification  in  Group  II. 

Lecundity  is,  with  the  possible  exception  of  L.  monstrosus,  much  higher  in  Group  I than 
in  groups  II  and  III,  which  include  more  elaborate  nidification  procedures. 

An  example  of  ecological  versatility  in  nidification  has  been  published  by  Matthews  (1972). 
It  pertains  to  Onthophagus  parvus  Blanchard,  one  of  the  phoretic  Australian  species  of  the 
genus  (formerly  placed  in  Macro pocopris)  whose  members  live  on  kangaroos.  Claws  and  apex 
of  the  tarsus  are  modified  for  clinging  to  hair;  individuals  congregate  around  the  anal  or  clo- 
acal  openings:  “During  defecation,  beetles  converge  on  the  emerging  pellet  and  two  or  three 
get  a grip  on  the  pellet  and  drop  with  it  to  the  ground  . . . Once  on  the  ground  with  the  pellet, 
the  beetles  engage  in  a ‘lively  tussle’  for  possession  of  it,  and  one  individual  emerges  as  victor. 
This  beetle  may  roll  the  pellet  as  much  as  a foot  . . . pushing  forward.  The  beetle  then  buried 
itself  and  the  pellet . . . After  10  days  the  pellets  were  found  to  be  unaltered  externally  but 
to  be  completely  filled  by  a single  larva,  leaving  only  a fibrous  outer  wall  1mm  thick”. 

In  O.  parvus  there  is  a change  in  the  usual  nidification  form  of  the  genus  since  a female 
does  not  form  the  brood-ball  fragment  by  fragment  in  a pre-constructed  burrow;  rather,  it 
takes  advantage  of  the  natural  ovoid  which  is  the  complete  pellet,  before  desiccation  renders 
it  useless.  Travelling  on  “the  source”,  O.  parvus  adults  take  advantage  of  the  pellets  at  the 
moment  of  defecation  and  thus  avoid  the  tremendous  expenditure  of  energy  involved  in 
search  for  small  fragments  of  excrement  scattered  over  large  areas.  This  is  only  one  of  the  ad- 
aptations of  Australian  Scarabaeinae  in  response  to  occurrence  of  dung  pellets  of  marsupials 
and  to  coincidental  lack  of  large  droppings  typical  of  placental  herbivores. 

Behavior  in  feeding  and  nidification  of  most  scarabaeines  (in  the  evolutionary  line  represen- 
ted by  the  burrowers,  as  well  as  by  ball  rollers),  corresponds  to  structure  of  feces  of  large  her- 
bivores: amorphous  masses  sufficiently  large  that  upon  hardening  the  outer  surface  preserves 
the  plastic  interior  for  several  hours.  Probably  coprophagy  of  the  group  originated  in  this  type 
of  excrement. 

Through  specialization  to  certain  ecological  conditions  (such  as  abundance  of  rodents  in 
the  arid  regions  of  North  America),  some  species  became  adapted  to  use  of  pellets  of  rodents, 
and  even  stenophagy  develops.  This  same  phenomenon  is  evident  among  those  scarabs  that 
use  the  feces  of  ovines  and  cervids. 

Nevertheless,  only  in  Australia,  have  adaptations  to  characteristics  of  pellets  (those  of 
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marsupials)  become  profound,  to  the  point  that  introduction  of  bovine  feces  (resulting  from 
introduction  of  cattle)  have  not  encountered  a fauna  of  Scarabaeinae  complex  enough  to  ex- 
ploit it  or  destroy  it  (although  some  Australian  scarabs  are  attracted  by  bovine  or  by  human 
excrement,  most  depend  upon  the  excrement  of  marsupials). 

Aside  from  the  above-mentioned,  adaptations  to  characteristics  of  pellets  (dissemination 
of  feces,  rapid  hardening,  and  desiccation)  include  burial  of  groups  of  pellets  in  soil  sufficien- 
tly deep  that  ground  moisture  permits  their  disintegration,  and  abundance  of  Canthonina 
species  whose  members  roll  but  do  not  manufacture  dung  balls;  rather  take  advantage  of 
pellets  or  already  existing  small  masses  of  feces,  (see  Bornemissza  1971,  Matthews  1974). 

Group  II 

Group  II  nidification  behavior  is  characterized  by  use  of  soil  by  a female.  Such  soil  has  a 
high  percentage  of  clay  and  is  used  in  construction  of  a protective  layer  around  the  food  and 
the  egg  and  a partition  between  egg  and  food. 

From  an  evolutionary  point  of  view,  such  behavior  supposes  appearance  of  a modelled  com- 
plex whose  end  product  is  the  brood-ball  covered  with  clay  (Fig.  8).  The  process  involves  care- 
ful formation  by  a female  of  a sphere  of  food  at  the  end  of  a burrow.  A layer  of  dirt  from 
the  burrow  wall  is  then  pressed  around  it.  Packing  of  the  soil  reduces  its  volume  giving  rise 
to  a layer  of  air  around  the  brood  ball.  Thus,  the  end  of  the  burrow  becomes  a chamber. 

The  layer  of  air  functions  as  a protective  device  in  addition  to  that  of  the  layer  of  soil.  A fe- 
male travels  over  the  ovoid  not  only  packing  the  dirt,  but  also  modelling  the  surface.  The  pro- 
cess of  food  packing  is  similar  to  that  carried  out  in  Group  I,  leading  me  to  assume  that  Group 
II  behaviour  has  been  derived  from  Group  I.  In  Dichotomius,  D.  carolinus  individuals  have 
nests  of  the  Group  I type  while  D.  torulosus  (Eschscholtz)  individuals  manufacture  brood-balls 
typical  of  Group  II.  With  the  exception  of  Dichotomius,  nidification  Group  II  is  restricted  to 
the  Phanaeina,  a subtribe  of  American  Coprini. 


Fig.  8.  Brood-ball  of  Phameus  daphnis  Harold. 
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A test  of  the  efficiency  of  Group  II  nidification  is  the  extremely  low  fecundity  encount- 
ered in  Phanaeus.  A female,  under  natural  conditions  produces  a maximum  of  6 brood-balls 
in  her  life  time.  Under  optimum  laboratory  conditions,  the  biotic  potential  is  only  1 2 eggs 
(Halffter  and  Lopez  1977). 

In  two  Mexican  species  of  Phanaeus,  joint  male-female  provisioning  of  burrows  during  the 
period  of  gonad  maturation  prior  to  nidification  has  been  studied  by  Halffter,  Halffter  and 
Lopez  1974.  Very  elaborate  cooperation  between  the  sexes  results  in  construction  of  a home: 
the  burrow  in  which  food  is  protected  from  competitors.  Male-female  cooperation  in  the  re- 
productive behavior  of  Phanaeus  suggests  a principle  of  subsocial  behavior  (Lig.  9).  Coopera- 
tion continues  during  nidification  although  formation  of  a bisexual  couple  does  not  depend 
on  copulation.  Copulation  occurs  on  the  surface  at  completion  of  oocyte  maturation  with  a 
male  that  is  rarely  the  original  partner  of  the  female  during  gonad  maturation,  (Halffter  and 
Lopez  1977).  Copulation,  which  apparently  occurs  only  once  in  the  lifetime  of  the  female, 
is  an  event  of  less  importance  in  the  complex  bisexual  behavior  of  Phanaeus  centered  around 
cooperative  construction  of  burrows  for  food  or  nests. 

In  localities  with  high  competition  that  results  from  many  scarabaeines  for  each  dung  pad, 
adults  of  various  species  of  Phanaeus  (Halffter  and  Matthews  1966,  Halffter,  Halffter  and 
Lopez  1974),  separate  fragments  of  excrement  and  rolling  them;  an  action  undertaken  princi- 
pally by  females  alone. 

This  is  convergence  in  behavior  with  the  rolling  by  adults  of  Scarabaeini  (Groups  IV  and 
V),  and  fulfills  the  same  purpose:  a small  portion  of  food  is  removed  from  the  area  of  inten- 
se competition,  but  the  action  is  carried  out  in  a very  different  manner.  A Phanaeus  adult 
does  not  undertake  prior  preparation  of  a brood-ball  and  the  portion  of  excrement  is  made 
to  roll,  a beetle  pushing  it  (up  and  forward)  with  its  head  and  pronotum  on  the  underside  of 
the  portion,  that  usually  has  an  approximately  spherical  shape.  Perfect  and  rapid  rolling  ty- 
pical of  Scarabaeini  does  not  take  place.  On  the  other  hand,  these  Phaneus  adults  retain  the 
excavating  habits  typical  of  the  Coprini. 

This  is  not  the  only  instance  of  evolutionary  convergence  between  the  two  major  lines  of 
behavior  as  a response  to  similar  ecological  pressures.  Other  examples  are  protection  of  the 
brood-ball  with  an  external  layer  of  earth  and  separation  of  the  egg  chamber  from  the  food 
mass  by  a small  layer  of  earth,  a typical  behavior  of  Group  II,  that  appears  independently  in 
at  least  one  species  of  Group  III  ( Copris  boucardi  Harold,  personal  observation),  as  well  as 
in  Groups  IV  to  VI  that  make  up  the  other  major  evolutionary  line  of  behavior,  reaching 
great  perfection  — comparable  to  that  of  the  Phanaeus  — in  Canthon  cyanellus;  perfection  of 
the  egg  chamber  is  also  developed  independently  in  the  two  great  lines;  and  even  phoretic 
association  of  adults  with  vertebrates,  as  a form  for  the  rapid  use  of  excrement  that  remains 
dispersed:  Onthophagus  in  Australia,  Dichotomiina  and  Canthonina  in  America  (Halffter  and 
Matthews  1966,  Matthews  1972,  observations  of  G.  and  V.  Halffter  on  Glaphyro canthon 
subhyalinus  Harold  associated  to  monkeys  — Alouatta  — in  Palenque,  Chiapas,  Mexico,  in 
order  to  use  the  excrement  that  remains  in  the  upper  parts  of  the  rain  forests). 

Group  III 

Group  III  nidification  behavior  is  characterized  by  multiple  brood  balls  formed  from  an 
initial  dung  mass  which  are  cared  for  by  the  parents.  It  is  known  only  in  Coprina  and  Ceph- 
alodesmius,  although  Onitis  behavior  is  obviously  an  antecedent.  In  both  genera,  beetles  ini- 
tially remove  a layer  of  soil  around  a recently  buried  mass  of  dung,  but  this  soil  is  not  pressed 
against  the  food  to  form  a crust;  rather  it  is  firmly  pressed  against  the  burrow  walls  so  that  a 
large  chamber  is  formed  around  the  dung  mass.  Thus,  there  is  only  a layer  of  air  around  the 
food  and  no  layer  of  soil  as  in  Group  II  (Pig.  10).  Adults  of  Onitis  bury  a large  mass  of  dung 
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Fig.  9.  Phanaeus  daphnis  Harold.  Male-female  cooperation.  The  male  takes  dung  that  the  female  has  rolled  to  the  entrance 
of  the  burrow;  the  female  introduces  it  fragment  by  fragment  (Halffter,  Halffter  and  L6pez  1974). 
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in  which  five  eggs  are  placed  without  making  independent  ovoids.  It  is  not  known  how  long 
a female  remains  with  the  developing  larvae.  Copris  adults  follow  the  same  preliminary  stages 
but  the  female  separates  a portion  of  the  large  initial  mass  and  molds  it  into  an  ovoid  after 
the  first  egg  has  been  laid  in  it.  It  cuts  another  portion  after  laying  the  second  egg,  and  so  on, 
until  the  original  mass  is  divided  into  several  separate  brood  balls,  each  one  of  which  contains 
an  egg.  Halffter  and  Matthews  (1966)  presume  that  this  method  is  an  improvement  over  the 
Onitis  method  because  each  larva  is  assured  of  an  adequate  amount  of  food,  thus  eliminating 
interlarval  competition. 

It  is  not  known  exactly  whether  Onitis  has  brooding  behavior  during  development,  which 
has  led  me  to  exclude  this  genus  from  Group  III.  What  I do  know  for  sure  is  that  Onitis  be- 
havior is  a logical  antecedent  of  coprine  behavior  (Group  III). 

The  basic  characteristic  of  Group  III  behavior  is  that  the  female  remains  with  the  brood- 
balls  and  cares  for  them  until  adult  progeny  has  emerged.  To  judge  by  the  low  mortality  re- 
corded during  development  and  the  very  low  fecundity,  I conclude  that  presence  of  the  fe- 
male substitutes  for  the  clay  layer  characteristic  of  Group  II  behavior,  thus  affording  pro- 
tection to  the  brood. 

Until  now,  Group  III  included  only  the  subtribe  Coprina  (Coprini),  a highly  homogeneous 
taxon.  New,  unpublished  data  by  the  Australians  G.B.  Monteith  and  R.I.  Storey  lead  me  to 
incorporate  Cephalodesmius  (Scarabaeini-Canthonina),  which  is  very  distant  taxonomically 
(for  a summary  of  behavior  of  adults  of  this  genus,  see  Matthews  1974). 

Like  Coprina,  Cephalodesmius 1 adults  form  a multiple  nest  with  male-female  cooperation, 
with  brood-balls  tended  by  the  female.  This  behavior  is  characteristic  of  some  other  Canthon- 
ina  (Group  V),  but  unlike  them  and  like  the  Coprina  from  Group  III,  Cephalodesmius  adults 
dig  the  nest  beforehand.  Moreover,  a pair  of  Cephalodesmius  adults  occupies  the  nest  during 
their  entire  adult  life.  Surface  provisioning  is  mainly  carried  out  by  a male,  or  perhaps  by  him 
alone.  A female  makes  a “cake”  and  after  it  has  properly  fermented,  she  manufactures  and 
supplies  from  6 to  10  brood-balls  with  eggs.  The  “cake”  is  of  leaves,  flowers  and  small  fruits, 
and  perhaps  a fragment  of  dung  which  the  male  gathers  from  the  surface,  and,  securing  it 
with  the  hind  legs,  takes  to  the  nest  by  walking  backward.  There,  the  female  makes  the 
“cake”  by  adding  her  own  excrement  and  perhaps  that  of  the  male.  This  provisioning  is  ex- 
actly as  in  Groups  I and  II  and  in  Coprina.  In  a period  of  two  weeks,  microbial  activity  trans- 
forms this  compact  mass  into  something  very  similar  to  animal  dung,  and  with  this  substance 
the  female  makes  brood-balls. 

The  relationship  between  adults  and  developing  larvae  is  closer  in  Cephalodesmius  than  in 
other  Scarabaeinae.  Adults  lick  a liquid  that  seeps  from  the  mass  undergoing  fermentation, 
even  though  some  individuals  also  consume  excrement  that  they  might  find  on  the  surface. 
This  provides  for  continuous  food  contact  with  the  nest.  However,  there  is  also  another  be- 
havioral feature  not  seen  in  any  other  Scarabaeinae:  once  the  brood-balls  have  been  comple- 
ted and  during  larval  development,  a female  places  more  leaves  on  the  outside  of  each  brood- 
ball.  These  leaves  are  brought  by  her  mate  and  are  mixed  with  flows'  of  excrement  from  the 
larva  and  from  the  female.  Addition  of  this  new  material  increases  size  of  the  brood-ball.  Lar- 
vae stridulate  audibly  in  these  brood-balls.  Monteith  and  Storey  believe  that  this  may  be  a 
means  of  contact  with  the  parents. 

As  the  larvae  approach  pupation,  the  female  closes  off  the  chamber  containing  the  brood- 
balls,  and  stays  with  them  until  progeny  emerge.  The  male  remains  in  the  upper  part  of  the 
burrow  where  he  dies.  The  behavior  of  a Cephalodesmius  family  has  all  the  features  of  a truly 
subsocial  relationship  between  parents  and  offspring,  with  brooding  behavior,  food,  and  com- 
mon  homes. 

1.  The  process  has  been  studied  in  detail  in  C.  armiger  Westwood;  the  same  behavior  is  followed  by  the  other  two 

species  of  the  genus  C.  laticollis  Pascoe  and  C.  quadridens  MacLeay,  in  its  basic  features. 
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Fig.  10.  Evolution  of  nidification  from  the  food  “sausage”  in  group  I,  II  and  III  of  nidiflcation  (Halffter  and  Matthews 
1966). 
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Group  IV 

Most  adults  of  the  tribe  Scarabaeini  (the  ball-rollers)  exhibit  a nidification  behavior  com- 
pletely different  from  the  three  preceding  nidification  groups,  and  this  pattern  constitutes 
Group  IV.  The  most  consistent  feature  is  that  members  of  this  tribe  (except  Cephalodesmius ) 
do  not  pack  food  into  a previously  built  burrow,  provisioning  it  fragment  by  fragment.  More- 
over, even  when  a ball  is  not  fashioned  at  the  food  source,  the  pellet  or  rolled  fragment  is 
buried  just  as  it  is  by  undermining  it,  and  food  and  beetle  gradually  assume  a position  just  be- 
low the  surface.  The  developing  young  are  not  attended  by  the  parents. 

To  understand  evolution  of  such  behavior,  ability  to  make  a ball  from  a large  mass  of  food 
must  be  distinguished  from  capability  of  rolling  a well-shaped  ball  or  a pellet. 

Matthews  (1974)  names  1 1 related  genera  of  Australian  canthonines,  adults  of  which  do 
not  make  a ball  from  a manure  pat,  even  though  they  roll  marsupial,  sheep  or  rabbit  pellets. 

He  presumes  that  these  genera  remain  in  a primitive  evolutionary  stage  prior  to  capability 
for  ball-making.  These  data  support  the  hypothesis  by  Halffter  and  Matthews  (1966),  accor- 
ding to  which  rolling  of  small  pieces  of  excrement  is  a prerequisite  to  the  ball-making  process. 

Undoubtedly,  survival  and  relative  abundance  of  these  primitive  Canthonina  in  Australia 
is  directly  related  to  an  ecological  factor:  abundance  of  pellet-shaped  excrement  and  lack  of 
manure  pats  and  large  dung  masses  before  arrival  of  man  and  livestock. 

In  Scarabaeini,  the  ball  is  made  by  a male  who  is  then  joined  by  a female  during  rolling, 
or  is  prepared  jointly  at  the  food  source  itself.  If  there  is  no  sexual  cooperation,  as  Wille 
(1973)  described  for  Megathoposoma  candezei  (Harold),  copulation  takes  place  on  the  food 
source  and  the  female  prepares,  rolls  and  buries  the  ball,  which  becomes  a brood-ball  without 
any  cooperation  by  a male. 

Positions  of  both  sexes  during  rolling  vary  from  genus  to  genus,  even  though  males  (with 
the  possible  exception  of  some  of  Gymnopleurus)  are  more  active,  whether  pushing  or  pulling. 
Burial  a few  centimeters  below  the  surface  is  also  performed  by  a male,  after  which  copula- 
tion takes  place  and  his  mate  shapes  the  initial  ball  into  a brood-ball  where  she  oviposits. 

Adults  of  some  species  follow  a pattern  with  a result  similar  to  that  of  the  Group  II  Coprini 
in  which  a female  adds  on  an  outer  layer  of  clay  to  the  brood-ball. 

Group  V 

Group  V nidification  results  in  multiple  nests  prepared  by  ball-rollers  (Scarabaeini).  Each 
nest  includes  several  balls  which  are  brooded  by  the  female,  as  is  characteristic  of  Group  III. 
However,  the  nest  formation  process  is  completely  different. 

Halffter  and  Matthews  (1966)  mention  multiple  nests  of  various  species  of  South  Ameri- 
can Canthon:  C.  bispinus  Germar,  C.  muticus  Harold,  C.  edentulus  Harold  and  C.  virens  (Man- 
nerheim).  Not  having  precise  observations  about  the  way  in  which  nests  had  been  made,  nor 
about  possible  brooding  behavior,  they  considered  these  nests  to  be  within  “Aberrant  Nidifi- 
cation Behavior”  (that  is,  those  not  accomodated  by  one  of  the  four  groups  proposed  by  them) 
while  pointing  out:  “The  very  unexpected  brooding  behavior  ascribed  by  Judulien  (1899)  to 
two  of  the  same  three  species  of  Canthon  in  Argentina  ( bispinus  and  edentulus ) and  to  Mala- 
goniella  bicolor  (Guerin)  and  M.  puncticollis  tubericeps  (Gillet),  requires  confirmation.  If  con- 
firmed, this  behavior  represents  the  independent  acquisition  by  some  Scarabaeini  of  the  broo- 
ding behavior  known  elsewhere  only  in  the  Coprina  (Croprini)”.  Beside  the  above  mentioned 
examples,  an  Australian  canthonine  with  multiple-nesting  is  known:  Aulacopris  maximus 
Matthews  1974;  Waite  1898). 

All  of  these  should  remain  in  Group  V which  has  been  established  on  the  basis  of  behavior 
of  adults  of  an  American  canthonine,  Canthon  cyanellus  cyanellus  LeConte,  studied  for 
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several  years  (G.  Halffter  and  V.  Halffter,  unpublished). 

In  Group  V,  each  ball  is  formed  at  a food  mass,  rolled  to  the  nest  and  transformed  into  a 
brood-ball  at  that  point.  This  is  typical  of  Scarabaeini  members  adapted  to  formation  of  a 
multiple  nest. 

In  C.  cyanellus  the  pair  becomes  associated  at  the  food  source  (carrion  or  small  animals  un- 
dergoing decomposition).  Copulation  takes  place  there  and  may  be  repeated  at  the  nest  site. 
Male  and  female  collaborate  in  cutting  fragments  with  which  they  form  the  ball,  which  is  rol- 
led jointly.  During  rolling,  a layer  of  soil  is  added,  which  is  increased  in  size  by  the  female  by 
adding  soil  with  the  fore  legs  at  the  site  where  the  multiple  nest  will  be  established. 

At  the  upper  part  the  female  adds  a mound  of  soil  which  modifies  the  originally  spherical 
shape.  She  oviposits  in  this  mound. 

A brood-ball  prepared  in  this  manner  is  left  by  the  parents  who  go  on  to  form  a new  ball, 
which  they  roll  to  the  site  where  the  previous  brood-ball  is  located.  Successive  balls  are  rolled 
and  transformed  into  brood-balls  at  the  rate  of  one  per  day.  The  nest  has  from  2 to  6 balls, 

3 average  (Fig.  1 1 ).  Unlike  the  Group  III  pattern,  a female  prepares  several  nests  during  her 
adult  life  but  does  not  make  a new  nest  until  the  adults  emerge. 

During  larval  and  pupal  development  until  the  emergence  of  the  new  generation,  a female 
remains  in  the  nest  tending  the  brood-balls,  preventing  mold  development  on  the  outer  sur- 
face. The  associated  male  also  remains  in  the  nest,  even  though  not  in  a compulsory  and  con- 
stant manner  as  the  female. 


Fig.  11.  Canthon  c.  cyanellus  LeConte.  Multiple  nest.  The  brood-balls  are  located  in  a lightly  dug  crater  in  which  the  male 
and  the  female  are  found. 
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Group  VI 

Includes  only  the  Neotropical  genus  Eurysternus  (Eurysternina,  Scarabaeini).  Nidification 
of  Eurysternus  is  strange  and  difficult  to  place  within  the  presumed  evolutionary  sequence  of 
nesting  habits  of  Scarabaeinae,  just  as  it  is  difficult  to  place  this  genus  taxonomically.  The  fol- 
lowing account  is  based  on  unpublished  results  of  recent  work  by  G.  Halffter,  V.  Halffter, 

P.  Reyes-Castillo  and  Yrma  Lopez. 

Eurysternus  adults  make  balls  but  are  incapable  of  rolling  them  even  though  they  can  push 
them  clumsily  with  head  and  pronotum.  They  have  multiple  nests  and  both  parents  brood; 
the  female  makes  several  nests.  An  extraordinary  feature  of  their  behavior  is  that  a large  num- 
ber of  feeding  balls  and  brood-balls  are  made,  of  which  many  are  abandoned  or  destroyed. 

In  the  species  we  have  studied  in  detail  in  the  laboratory  ( E . magnus  Laporte,  E.  balachow- 
skyi  Halffter  and  Halffter  and  E.  mexicanus  Harold)  some  adults  ate  directly  from  the  man- 
ure pat,  without  making  balls,  for  periods  up  to  200  days.  Nidification  comprises  three  suc- 
cessive stages:  1)  nuptial  feast,  2)  experimental  nidification,  3)  final  nidification  (Fig.  13-14). 
Adults  of  E.  magnus  merge  stages  2 and  3. 

The  large  nuptial  feast  begins  suddenly  with  formation  of  many  balls  (up  to  1 7 per  female 
for£.  magnus,  55  for  is.  balachowskyi,  14  for  is.  mexicanus). 

Only  females  of  E.  balachowskyi  make  balls.  This  is  probably  true  of  E.  magnus,  too.  The 
balls  remain  close  to  the  dung  pat,  in  a more  or  less  finished  state.  As  of  this  moment  the  pair 
is  formed  and  will  not  separate  during  the  remainder  of  the  nidification  process.  Some  of  the 
balls  are  eaten  a few  hours  or  days  later,  others  are  retouched  and  moved  from  place  to  place 
by  the  male  or  female  parent.  Many  of  the  balls  are  partially  devoured  and  then  abandoned; 
some  are  abandoned  untouched. 

In  E.  magnus,  from  this  disorderly  feast  final  nidification  takes  place,  15  to  28  days  after 
beginning  of  ball  formation.  Nidification  begins  with  the  very  shallow  burial  of  three  of  the 
balls,  which  are  first  undermined  to  form  a crater  into  which  a few  more  balls  are  pushed  and 
which  remain  at  the  surface. 

Initial  oviposition  takes  place  immediately  before  undermining  the  crater  or  during  the 
first  few  hours  of  digging.  Inside  a crater,  a female  continuously  retouches  the  balls,  some- 
times assisted  by  her  mate.  Males  very  frequently  and  females  infrequently  eat  some  of  the 
dung  pat.  Some  of  the  balls  in  the  crater  are  partially  eaten  or  used  to  remodel  others.  At 
the  end  of  a 7-day  period  there  are  three  brood-balls  which  the  female  covers  with  soil  and 
broods  (with  the  occasional  company  of  the  male)  until  hatching  occurs.  Once  the  process, 
which  lasts  several  days,  is  finished,  the  female  starts  a new  nest  with  another  nuptial  feast. 

We  do  not  know  if  under  field  conditions,  the  same  male  accompanies  her. 

Eurysternus  balachowskyi  adults  perform  a nuptial  feast  exactly  as  described  above.  The 
female  makes  the  balls  frantically  for  from  2 to  3 months.  Most  of  them  are  abandoned  or 
partially  consumed.  Next,  as  in  E.  magnus,  a crater  is  dug  beneath  some  balls  and  others  are 
pushed  into  it;  three  balls  are  provided  with  eggs  and  are  partially  covered  with  soil.  Parental 
brooding  occurs,  especially  by  the  female,  but  with  a difference  from  other  species:  at  a cer- 
tain moment,  female  or  male  attacks  a part  of  the  balls  containing  eggs,  while  both  continue 
to  care  for  the  others.  A few  days  later,  the  female  or  male  destroys  the  remaining  brood-balls 
and  they  both  abandon  the  nest.  Some  brood-balls  may  survive  this  ovicidal  frenzy  and  com- 
plete their  development,  but  it  is  a random  process. 

After  a direct  feeding  period  in  dung  the  above  activities  are  repeated,  perhaps  several 
times,  with  resulting  abandonment  of  the  craters  with  partially  consumed  balls.  Final  nidifi- 
cation (stage  3)  represents  efficient  brooding  by  the  female.  She  chooses  two  brood-balls  and 
places  them  on  the  surface  so  that  they  touch  each  other.  She  then  digs  a furrow  around 
them  and  covers  them  with  soil.  The  furrow  is  made  deeper  and  wider  until  the  balls  are 
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elevated  with  a minimum  of  support.  For  forty  days  the  female  cares  for  this  nest  without 
attempting  to  destroy  it.  Following  hatching  of  eggs  and  after  a month  of  feeding  directly 
in  the  dung,  the  female  begins  once  again  manufacture  of  balls. 


Fig.  12.  Eurysternus  balachowskyi  Halffter  and  Halffter.  Initial  stage  in  the  preparation  of  final  nidification. 


Fig.  13.  Eurysternus  balachowskyi  Halffter  and  Halffter.  Final  nest  surrounded  by  a protector  furrow;  at  the  top,  abandon- 
ed balls. 
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Fig.  14.  Eurysternus  mexicanus  Harold.  Final  nest. 

Adults  of  the  third  species,  E.  mexicanus , have  a very  large  nuptial  feast.  A crater  is  formed, 
and  brood-balls  (generally  3)  are  cared  for.  Copulation  takes  place  several  times  and  the  balls 
in  the  crater  are  destroyed,  including  the  brood-balls,  by  male  and  female  (sometimes  one  ball 
is  spared  and  the  egg  contained  therein  hatches).  The  process  is  repeated  four  times  in  a per- 
iod of  four  months.  The  final  nest  is  a dug-out  hollow  between  manure  pat  and  soil,  each 
containing  3 to  9 brood-balls  each  receiving  minimal  attention  from  the  female,  even  though 
neither  of  the  parents  harm  it. 

Characteristics  of  Group  VI  are:  a)  construction  of  numerous  balls  at  the  beginning  of  the 
nidification  process  (preferably  or  exclusively  by  the  female);  b)  consumption  or  abandon- 
ment of  these  balls;  c)  no  ball  rolling;  d)  multiple  nesting  of  one  or  two  different  types  in 
the  same  species;  e)  very  well  developed  brooding  mainly  by  the  female,  but  also  with  the 
participation  of  the  male;  0 a stable  male- female  bond  defended  from  outsiders  when  nidi- 
fication is  in  progress;  g)  destruction  of  some  or  all  of  the  brood-balls  after  a period  of  care; 
h)  construction  of  several  multiple  nests  by  the  female  with  intermediate  periods  of  direct 
feeding  in  excrement  without  manufacturing  balls. 

Nidification  of  Oniticellus  cinctus  F.  (Oniticellini)  may  be  similar  to  that  of  Eurysternus , 
with  numerous  brood-balls  in  chambers  made  inside  horse  manure  (Gardner  1929,  Bornem- 
issza  1969).  I place  it  in  Group  VI  provisionally,  until  more  information  is  available  about  its 
behavior. 


DISCUSSION 

A preliminary  analysis  of  the  nidification  groups  leads  to  three  conclusions  which  support 
each  other  in  spite  of  their  apparent  contradictions: 

1.  - Distinguishing  features  of  the  tribes  and  subtribes  of  Scarabaeinae  include  nidification 
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behavior. 

2.  - The  clear-cut,  static  nature  of  taxonomic  groupings  differs  from  the  dynamic  nature  of 

the  evolutionary  process,  such  that  there  is  intratribal  variation  in  details  of  the  nidifica- 
tion  process.  Thus,  of  the  6 tribes  that  make  up  the  subfamily,  three  of  them,  several  of 
the  subtribes  and  a genus  do  not  conform  to  a single  nidification  group,  but  to  two  groups, 
ranging  from  very  primitive  stages  to  highly  developed  forms. 

3.  - A solution  to  the  problem  of  excrement  handling  is  at  the  root  of  each  one  of  the  evolu- 

tionary trends  in  nidification.  In  other  words,  in  the  less  developed  stages,  the  nest  is  a 
derivative  of  the  burrow  or  food  ball.  Once  the  time  comes  for  reproduction,  a beetle 
uses  modifications  of  feeding  behavior  for  mechanisms  established  by  adults  to  protect 
the  food  supply.  In  the  more  developed  groups,  relationship  between  food  behavior  and 
nidification  may  be  less  clear  and  only  obvious  in  relation  to  what  takes  place  in  the  most 
primitive  group  of  the  lineage. 

SUMMARY 

In  summary,  ecological  pressures  that  affect  excrement  and  its  spatial  distribution  deter- 
mine food  behavior  patterns.  The  latter,  in  turn,  affect  basic  nidification  types,  which  affect 
the  possibilities  of  cooperation  between  sexes.  Bisexual  cooperation  becomes  a determining 
factor  in  evolution  of  nidification  types  and  appearance  of  brooding  behavior.  Bisexual  be- 
havior, as  well  as  relations  with  the  young,  lead  to  appearance  of  an  incipient  subsocial  life 
in  the  most  advanced  types  of  dung  beetle  nesting.  Such  subsocial  behavior  may  become  in- 
dependent of  the  reproductive  process  and  may  develop  into  a male-female  cooperation  to 
prepare,  provision  and  protect  a home  from  the  environment  as  well  as  to  defend  it  from  com- 
petitors. 
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Frontispiece.  Aneurus  patriciae  new  species 
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The  32  known  species  of  Aneurus  Curtis,  1818,  that  occupy  the  Western  Hemisphere  are 
treated  taxonomically,  with  the  following  provided:  key  to  species;  synonymy ; diagnoses; 
descriptions  of  species  based  on  structural  features  of  adults;  data  on  geographical  distribu- 
tion; and  lists  of  localities.  Maps  illustrate  distribution  patterns.  Structural  features  of  these 
insects  are  illustrated  by  line  drawings  and  SEM  photographs.  Twelve  new  species  are  descri- 
bed, with  names  (and  type  localities)  as  follows:  A.  wygodzinskyi  ( West  Indies,  Jamaica,  “near 
Troy”);  A.  hispaniolensis  (West  Indies,  Haiti,  Roche  Croix  Mountains);  A.  deborahae  (USA, 
California,  Santa  Barbara  County,  Gaviota  Pass);  A.  patriciae  (West  Indies,  Jamaica,  Hardwar 
Gap,  4000');  A.  neojamaicensis  (West  Indies,  Jamaica,  Barbecue  Bottom);  A.  roseae  (USA,  Tex- 
as, Kerrville);  A.  arizonensis  ( USA,  Arizona,  Cochise  County,  Chiricahua  Mountains);  A.  bor- 
ealis ( USA,  Alaska,  Fairbanks);  A.  maryae  (Mexico,  Michoacan,  3.4  miles  east  of  Morelia);  A. 
usingeri  (Panama,  Volcan  de  Chiriqui,  3000' );  A.  slateri  (West  Indies,  Bahama  Islands,  Andros 
Island,  Andros  Town,  Fresh  Creek);  A.  veracruzensis  (Mexico,  Veracruz).  Aneurus  septentrio- 
nalis  Walker,  1873  is  a junior  synonym  of  A.  simplex  Uhler,  1871.  Adults  of  A.  pygmaeus  Kor- 
milev  and  A.  minutus  Bergroth  differ  from  one  another  in  color  pattern  only,  but  the  geogra- 
phical ranges  of  the  two  taxa  overlap  broadly.  They  may  be  conspecific.  The  name  Aneuroso- 
ma  ( type  species  of  this  taxon  Aneurus  dissimilis  Bergroth)  is  regarded  as  a junior  synonym  of 
Aneurus.  Members  of  this  genus  live  under  bark  of  dead  trees,  where  they  probably  eat  the  fun- 
gi growing  in  such  places.  In  the  tropics  these  bugs  inhabit  mountain  forests.  In  temperate  ar- 
eas, they  inhabit  the  lowlands.  Character  states  are  classified  as  plesiomorphic  or  apomorphic, 
and  a reconstructed  phytogeny  is  presented,  which  serves  as  the  basis  for  arranging  the  species 
in  the  text.  The  pattern  of  geographical  distribution  and  the  reconstructed  phytogeny  suggest 
that  the  New  World  species  are  descendants  of  a tropical-adapted  ancestor,  although  nine  of 
the  extant  species  are  confined  to  temperate  areas.  The  West  Indian  archipelago  has  been  in- 
vaded at  least  five  times,  and  at  least  two  stocks  (one,  including  A.  hispaniolensis,  A.  haitien- 
sis,  and  A.  vauriei;  and  another,  including  A.  aibonetensis  and  A.  neojamaicensis^  have  under- 
gone differentiation  in  the  Greater  Antilles. 

Nous  reconnaissons  32  especes  d Aneurus  Curtis,  1828  dans  Themisphere  occidental.  Dans  ce  travail  taxonomique  nous 
pourvoyons  une  clef  des  especes;  une  synonymie;  un  diagnostique;  une  description  des  especes  basde  sur  les  caracteres  struc- 
turaux  des  adultes;  et  une  distribution  gJographique  suivit  de  la  liste  des  localitds.  Les  patrons  de  distribution  sont  illustrJs 
a I’aide  de  cartes  gJographiques.  Les  caracteres  structuraux  de  ces  insectes  sont  illustrds  par  des  dessins  et  de  photographic 
obtenues  du  microscope  Jlectronique  a balayage.  Nous  decrivons  douze  nouvelles  especes  et  leur  locality  type  comme  suit: 

A.  wygodzinskyi  (West  Indies,  Jamaica,  “near  Troy”);  A.  hispaniolensis  (West  Indies,  Haiti,  Roche  Croix  Mountains);  A.  deb- 
orahae (USA,  California,  Santa  Barbara  County,  Gaviota  Pass);  A.  patriciae  (West  Indies,  Jamaica,  Hardwar  Gap,  4000');  A. 
neojamaicensis  (West  Indies,  Jamaica,  Barbecue  Bottom);  A.  roseae  (USA,  Texas,  Kerrville);  A.  arizonensis  (USA,  Arizona, 
Cochise  County,  Chiricahua  Mountains) ; A.  borealis  (USA,  Alaska,  Fairbanks);  A.  maryae  (Mexico,  Michoacan,  3.4  miles 
east  of  Morelia);  A.  usingeri  (Panama,  Volcan  de  Chiriqui,  3000');  A.  slateri  (West  Indies,  Bahama  Islands,  Andros  Island,  An- 
dros Town,  Fresh  Creek);  A.  veracruzensis  (Mexico,  Veracruz).  Aneurus  septentrionalis  Walker,  1873  devient  un  synonyme 
plus  rJcent  d’A.  simplex  Uhler,  1871.  Les  adultes  d’A.  pygmaeus  Kormilev  et’ A.  minutus  Bergroth  different  les  uns  des  aut- 
res  dans  leur  patron  de  couleur  seulement,  mais  leur  distribution  se  recouvre  largement.  II  est  possible  que  ces  deux  especes 
ne  soient  membres  que  d’une  seule  espece.  Nous  considJrons  le  genre  Aneurosoma  (espece  type:  Aneurus  dissimilis  Bergroth) 
comme  synonyme  plus  rJcent  du  genre  Aneurus.  Les  membres  de  ce  genre  se  rencontrent  sous  les  dcorces  d’arbres  morts  ou 
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probablement  ils  se  nourrissent  de  noisissures  qui  sont  abondantes  dans  un  tel  habitat.  Dans  les  regions  tropicales  ces  insec- 
tes  se  rencontrent  en  fordt  de  montagne,  et  dans  les  region  tempdrdes  on  les  trouve  dans  les  terres  basses.  Nous  classifions  les 
dtdts  d’un  caractere  comme  pldsiomorphique  ou  apotypique.  Nous  present ons  une  reconstruction  phylogentiique  qui  sert  de 
base  dans  l’ organisation  des  especes  dans  le  texte.  A partir  des  donndes  de  la  distribution  gdographique  et  de  cette  phylogenie 
reconstruite  nous  suggdrons  que  les  especes  du  Nouveau  Monde  sont  venues  d’ancdtres  adaptds  aux  climats  tropicaux,  malgrd 
que  neufdes  especes  prdsentes  ne  se  rencontrent  qu’en  regions  tempdrdes.  Les  Antilles  ont  dtd envahies  au  moins  cinq  fois. 
Au  moins  deux  lignees  (l  'une  incluant  A.  hispaniolensis,  A.  haitiensis  et  A.  vauriei;  et  Vautre  avec  A.  aibonetensis  et  A.  neo- 
jamaicensisy  se  sont  differ encides  dans  les  Grandes  Antilles. 
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INTRODUCTION 


The  genus  Aneurus  Curtis  1828  is  so  morphologically  distinct  and  isolated  that  Douglas 
and  Scott  (1865)  treated  it  as  a distinct  family-group.  Included  in  the  Aradidae,  it  was  treat- 
ed as  a monogeneric  subfamily  until  1959.  The  genus  contains  89  described  species  and  al- 
though predominantly  tropical,  has  representatives  in  all  major  zoogeographic  regions  of  the 
world. 

Bergroth  (1914)  provided  the  first  comprehensive  work  on  Aneurus.  Usinger  and  Matsuda 
(1959)  provide  a comprehensive  description  of  structural  features  of  the  genus,  and  a list  of 
included  species.  Much  new  material  has  recently  become  available  which  makes  necessary  fur- 
ther analysis  of  the  taxa  of  Aneurus  whose  members  inhabit  the  study  area.  To  date,  only  lim- 
ited phylogenetic  analysis  of  Aneurus  has  been  attempted.  In  this  paper,  characters  are  esta- 
blished for  specific  descrimination,  and  their  apomorphic  and  plesiomorphic  states  are  discus- 
sed to  provide  an  introduction  to  the  phylogeny  of  the  species  of  Aneurus  of  the  northern  and 
central  parts  of  the  New  World. 

MATERIALS 

Approximately  700  specimens  representing  25  species  were  borrowed  from  collections  of 
19  institutions.  Acronyms  for  the  latter  are: 

i 

i 

AMNH  American  Museum  of  Natural  History,  New  York,  10024 

ANSP  Philadelphia  Academy  of  Sciences,  Philadelphia,  Pennsylvania,  19103 

BM  British  Museum  (Natural  History),  London,  SW7 

CAS  California  Academy  of  Sciences,  San  Francisco,  Californica,  94118 

CINC  California  Insect  Survey,  University  of  California,  Berkeley,  California,  94720 

CNC  Canadian  National  Collection,  Ottawa,  Ontario,  K1A  0C6 
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FMNH  Field  Museum  of  Natural  History,  Chicago,  Illinois,  60605 
FSCG  Florida  State  Collection  of  Arthropods,  Gainsville,  Florida,  32601  and  Home- 
stead, Florida,  33030 

INHS  Illinois  Natural  History  Survey,  Urbana,  Illinois,  61801 

IRSB  Institute  Royal  des  Sciences  Naturelles  de  Belgique,  Bruzelles 

JSSC  James  Slater,  personal  collection,  Storrs,  Connecticut,  06268 

LSU  Louisiana  State  University,  Baton  Rouge,  Louisiana,  70803 

NHRS  Naturhistoriska  Riksmuseet,  Stockholm 

NMNH  National  Museum  of  Natural  History,  Washington,  D.C.,  20560 

OBTF  Charles  and  Lois  O’Brien,  personal  collection,  Tallahassee,  Florida,  32307 

OSU  Ohio  State  University,  Columbus,  Ohio,  43210 

PALK  Peter  Ashlock,  personal  collection,  Lawrence,  Kansas,  66045 

PICCHI  V.  Picchi,  personal  collection,  Storrs,  Connecticut,  06268 

TAM  Texas  A&M  University,  College  Station,  Texas,  77843 

UBC  University  of  British  Columbia,  Vancouver,  British  Columbia,  V6T  1 W5 

UCSC  University  of  Connecticut,  Storrs,  Connecticut,  06268 

UKL  Snow  Entomological  Museum,  University  of  Kansas,  Lawrence,  Kansas,  66045 
USNM  National  Museum  of  Natural  History,  Washington,  D.C.,  20560 
UTAH  Utah  State  University,  Logan,  Utah,  84321 

METHODS 

Body  proportions  used  in  species  descriptions  are  illustrated  in  Fig.  1 . Measurements  are 
in  millimeters,  and  were  made  with  an  ocular  micrometer.  Illumination  is  critical  because  many 
characters  such  as  spiracle  patterns  and  scutellar  rugosity  are  difficult  to  observe  unless  the 
light  source  is  variable  and  moveable. 

A camera  lucida  attachment  was  used  for  all  drawings,  which,  except  for  the  frontispiece, 
were  made  by  the  author. 

Genitalia  dissections  were  made  by  removing  the  genital  capsule  from  specimens  softened 
in  tapwater  brought  to  a boil.  The  capsule  was  placed  in  a hot  aqueous  solution  of  potassium 
hydroxidae  for  5 to  10  minutes,  rinsed  in  distilled  water,  and  placed  on  a slide  in  a drop  of 
melted  glycerine  jelly.  The  left  paramere  was  removed  and  placed  alongside  the  capsule  and 
drawn.  Glycerin  used  in  a 1:1  mixture  of  liquid  to  jelly  is  a good  medium  for  holding  dissec- 
ted parts  for  drawing.  At  room  temperature  it  gels  and  holds  objects  in  a given  position  which 
can  be  changed  by  heating  the  slide  slightly  to  melt  the  glycerin,  repositioning  the  specimen, 
and  then  allowing  the  medium  to  reset  at  room  temperature. 

Specimens  prepared  for  observation  with  the  SEM  were  coated  with  either  gold  or  a gold- 
cadmium  alloy. 

Specimens  chosen  as  holotypes  were  in  good  condition  and  from  localities  central  to  the 
ranges  of  their  respective  species.  Where  possible,  a male  specimen  was  designated  holotype 
as  males  show  more  specific  external  characters  than  do  females.  Full  descriptions  of  Aneurus 
hrdyi  Stys  1975  and  Aneurus  pisoniae  Kormilev  1968b  are  not  included;  no  material  was  av- 
ailable for  study  at  the  time  this  manuscript  was  prepared,  however,  I used  in  the  text,  infor- 
mation from  the  original  descriptions  of  these  two  species. 

NATURAL  HISTORY 

Individuals  of  Aneurus  species  are  usually  found  under  bark  of  dead  trees  where  they  pro- 
bably feed  on  fungi,  the  common  food  of  aradids.  The  North  American  species  of  Aneurus 
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Fig.  1.  Schematic  drawing  showing  measured  proportions  and  diagnostic  characters.  A.  Head  length;  B.  Tylus;  C.  Antennifer- 
ous  tubercles;  D.  Head  width;  E.  Post-ocular  tubercles;  F.  Pronotal  length;  G.  Pronotal  width;  H.  Scutellar  length;  I.  Scutellar 
width;  J.  Abdominal  width;  K.  Connexival  suture;  L.  Abdominal  segment  VIII  (?);  M.  <d  Genital  capsule. 
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are  most  often  associated  with  deciduous  trees.  No  careful  investigation  has  yet  been  under- 
taken to  identify  the  actual  host  fungi,  the  specificity  of  fungi  to  their  host  plants,  or  relation- 
ships of  Aneurus  species  to  either  or  both.  Therefore,  the  distinctive  habits  of  these  species  are 
virtually  unknown. 

Despite  the  widespread  distribution  of  some  species,  the  weak,  membranous  wings  suggest 
adults  are  poor  fliers. 

Adult  Aneurus  specimens  have  been  collected  in  every  month  of  the  year  in  the  New  Eng- 
land area.  I collected  Aneurus  inconstans  in  Connecticut,  most  frequently  in  logs  cut  for  less 
than  a year.  This  suggests  that  the  presence  of  Aneurus  species  may  be  related  to  fungal  succ- 
ession processes  in  the  wood.  Change  in  fungal  components  in  various  stages  of  log  decay  may 
be  a key  to  a possible  partitioning  of  the  habitat  by  various  partially  sympatric  Aneurus  spec- 
ies. 

EXTERNAL  STRUCTURE 

Studies  with  the  Scanning  Electron  Microscope 

An  extensive  study  of  Aneurus  inconstans  Uhler  with  SEM,  revealed  several  structural  fea- 
tures, the  functions  of  which  are  not  clear.  They  are  published  here  to  stimulate  thought. 
Figures  7,  8 and  12  illustrate  characteristic  surface  sculpture. 

Figures  9-1 1 show  serial  magnifications  of  the  mid-ventral  pregenital  area  of  a male  A.  in- 
constans. Using  light  microscopy,  previous  authors  referred  to  this  area  as  glabrosity  which 
extends  the  length  of  the  mid-ventral  abdominal  surface.  SEM  micrographs  show  these  areas 
are  covered  with  posteriorly  pointed  triangular  projections  covering  slight  depressions.  Gla- 
brous areas  on  the  lateral  parts  of  the  sterna  are  smooth. 

Magnification  of  the  external  genitalia  (d  , Fig.  10;  9 , Fig.  1 1)  shows  that  sensory  structur- 
es common  along  the  lateral  margins  (Fig.  15)  are  here  as  well.  Figure  1 1 also  shows  a typical 
abdominal  spiracle  opening. 

The  pulvilli  are  interesting  in  several  hemipteran  groups.  Figure  13  shows  a pulvillus  and 
tarsus  of  A.  inconstans.  Figure  14  illustrates  the  tibia-tarsus  area,  with  possible  antennal  clean- 
ing structures  and  at  least  two  distinct  types  of  sensory  projections. 

Wing  polymorphism 

Wing  polymorphism,  so  characteristic  of  other  aradids,  is  not  present  to  significant  extent 
in  any  of  the  species  of  Aneurus  examined  in  this  study.  Stys  (1974)  reports  that  some  Aneu- 
rus adults  shed  their  wings,  as  do  adults  of  the  aradid  subfamily  Isoderminae.  I saw  no  eviden- 
ce of  such  wing  breakage  or  shedding  in  Aneurus  specimens  that  I examined. 

Taxonomic  characters 

Characters  and  measurements  used  for  discrimination  of  taxa  are  illustrated  in  Figure  1 and 

2. 

Head.  — Differences  between  species  in  head  width/length  ratios  are  small  but  significant. 
The  most  useful  differences  on  the  head  are  various  sizes  of  antenniferous  and  postocular  tub- 
ercles. Between  species  the  condition  of  the  antenniferous  tubercules  ranges  from  complete 
absence  (Fig.  62),  to  slightly  rounded  lateral  projections  (Fig.  70),  to  well  developed,  acute, 
anteriorly  projecting  tubercles  that  reach  the  base  of  antennal  segment  I (Fig.  68).  The  post- 
ocular tubercles  vary  from  completely  absent  (Fig.  62),  to  slight  round  lateral  projections 
(Fig.  70),  to  elongate  projections  extending  laterally  beyond  the  outer  margin  of  the  eye  (Fig. 
58).  Because  of  the  rugulose  surface  of  Aneurus  species  the  tubercles  in  larger  species  often 
appear  serrate  on  the  lateral  margins. 
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Fig.  2-6.  Aneurus  inconstans  Uhler.  Fig.  2.  Abdomen  showing  spiracle  positions;  A.  lateral  spiracles;  B.  ventral  spiracles  and 
suture  patterns  of  dorsal  and  ventral  (right)  surface;  C.  connexival  suture;  D.  subventral  fold.  Fig.  3.  External  female  genitalia 
partially  dissected,  dorsal  view,  showing  abdominal  segments  VIII  and  IX  modified  as  1st  and  2nd  valvifers,  respectively.  Fig. 
4.  External  female  genitalia,  partially  dissected,  ventral  view.  Fig.  5.  Paramere.  Fig.  6.  Partially  dissected  male  genital  capsule 
showing  paramere  in  situ,  dorsal  view. 
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Fig.  7.  Sterna  VI,  VII,  VIII  and  genital  capsule;  (lOOx).  Fig.  8.  Mid-section  of  sternum  VII;  (lOOOx).  Fig.  9.  Further  enlarge- 
ment of  sternum  VII  section;  (5000x).  Fig.  10.  Ventral  view  of  male  genital  capsule;  (500x).  Fig.  11.  Segment  8 of  female, 
showing  sensory  hairs  and  spiracle;  (lOOOx).  Fig.  12.  Articulation  of  sterna  III  and  IV;  (lOOOx).  Fig.  13.  Pulvilli  and  tarsus 
of  prothoracic  leg;  (lOOOx).  Fig.  14.  Tibia-tarsus  area  showing  antennal  cleaner  and  two  types  of  sensory  structures;  (lOOOx). 
Fig.  15.  Sensory  hairs  found  concentrated  along  lateral  margin  of  entire  body;  (lOOOx). 
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Antennae.  — All  Aneurus  specimens  have  four-segmented  antennae  with  segments  I and  II 
more  rounded  and  III  and  IV  more  elongate.  Shape  and  relative  lengths  of  the  segments  vary. 

(Fig.  18-45). 

Pronotum  — The  pronota  are  basically  subtrapezoidal  with  minor  variations  in  the  serrate 
and  sinuate  conditions  of  the  lateral  margins. 

Scutellum.  — Aneurus  specimens  have  small  scutella.  In  all  species  except  A.  dissimilis  (Fig. 
108),  the  scutellum  is  short  and  rounded  to  either  a subtriangular  of  semicircular  shape.  The 
clavus  consists  of  two  small  triangular  structures  at  the  antero-lateral  margins  of  the  scutellum. 

A.  dissimilis  has  a triangular  scutellum  and  well  developed,  elongate  clavus.  What  functions  are 
served  by  the  scutellum  and  clavus  and  how  they  are  affected  by  this  reduction  in  size  and  shape 
are  unclear.  The  wings  of  Aneurus  species  are  membranous  with  a rugulose  surface  which  holds 
the  very  thin  wings  firmly  in  an  overlapping  position  on  dried  specimens.  If  a fully  developed 
scutellum  and  clavus  hold  the  wings  in  place  at  rest,  the  wings  themselves  appear  to  have  been 
modified  to  perform  this  function  thus  allowing  reduction  of  the  scutellum  and  clavus.  Speci- 
fic variation  in  the  rugosity  pattern  of  the  scutellum  is  slight  and  requires  an  intense,  movable 
light  source  to  observe.  Major  patterns  noted  are  mid-longitudinal  ridges  (Fig.  1 12),  a medial 
ovoid  callosity  (Fig.  113),  or  a pattern  of  semicircular  ridgelets  paralleling  the  lateral  and  pos- 
terior margins  of  the  scutellum  (Fig.  121).  In  some  species  there  are  well  developed  anterolat- 
eral ridges  just  mesad  of  the  scutellar  margins  (eg.  Fig.  1 14). 

Abdomen.  — A most  striking  feature  of  this  genus  is  the  specific  difference  in  spiracle  pat- 
tern. Since  abdominal  segment  I is  not  fully  developed,  the  spiracles  visible  are  counted  from 
segment  II  through  VIII.  In  North  and  Central  American  species  of  Aneurus  spiracles  II,  VII 
and  VIII  are  lateral  (on  segment  VIII  this  gives  the  spiracles  a terminal  position).  Spiracles 
III,  IV,  V and  VI  vary  from:  a lateral  position,  visible  dorsally  (Fig.  2A);  to  sublateral,  near 
lateral  margin  but  not  visible  from  the  dorsal  surface  (Fig.  148);  to  a fully  ventral  position 
(Fig.  2D). 

The  connexival  suture  of  Aneurus  species  shows  important  specific  differences.  Although 
uniformly  well  developed  on  terga  II  through  VI,  on  sterna  II  through  VI  the  connexival  var- 
ies from  completely  absent  (Fig.  176),  to  a series  of  well  developed  parallel  ridgelets  (Fig.  179).  j 
On  tergum  VII  the  connexival  suture  is:  1)  entire  (Fig.  138),  2)  sinuate,  encircling  a callosity 
(an  apodemal  impression)  and  forming  a pseudosegment  (Stys’  (1974)  PTG,  paratergite,  or 
PST,  parasternite)  (Fig.  151),  or  3)  forked,  usually  around  a callosity  (Fig.  185).  On  sternite 
VII  one  of  these  three  conditions  are  present  or  the  suture  is  absent  entirely  or  poorly  devel-  j 
oped  as  a faint  series  of  parallel  ridgelets. 

The  condition  of  the  ventral  sub-lateral  fold  (which  forms  the  medial  border  of  Stys’  (1974) 
“hem”)  varies  interspecifically  from  absent  (Fig.  161),  to  weakly  developed  (Fig.  211),  to 
well  developed  (Fig.  160). 

Genitalia.  — Although  not  truly  a genitalic  structure,  in  Aneurus  abdominal  segment  VIII 
is  strongly  sexually  dimorphic  and  discussed  with  genitalia  by  most  authors.  Segment  VIII  of 
the  male  appears  externally  to  be  two  segments  but  is  internally  connected  by  a weakly  scler- 
otized  ring.  It  varies  in  shape  from  cylindrical  to  rectangular  and  flattened  dorsoventrally,  to 
a flat  deltoid  segment.  Stys  (1974)  refers  to  the  male  abdominal  segment  VIII  as  urite  8. 

The  male  genital  capsule  shows  excellent  specific  differences,  varying  from  short,  (not  as 
long  as  abdominal  segment  VIII)  (Fig.  133),  to  more  than  twice  the  length  of  segment  VIII 
(Fig.  135).  In  most  species  it  is  rounded;  however,  in  some  it  is  moderately  flattened  dorsoven- 
trally. 

The  parameres  of  Aneurus  show  little  variation  among  species.  The  aedeagus  when  expan- 
ded shows  interesting  sclerotized  hook  patterns  on  the  conjunctival  appendages  but  due  to  a 
lack  of  material  and  the  infrequent  success  met  with  in  inflating  aedeagi,  no  comparison  be- 
tween species  is  made  here. 
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Table  1.  Phylogenetic  Classification  of  Character  States  and  Their  Distribution  Among  the 
Species  of  Aneurus 


SPECIES  NAME 

antennae 

antennif.  tubercles 

postocular  tubercles 

pronotal  lateral  projection 
projections 

scutellum  shape 

dorsal  connexival  suture 
(6) 

ventral  connexival  suture 
(6) 

dorsal  connexival  suture 

(9) 

ventral  connexival  suture 

(9) 

spiracle  pattern 

surface 

<3  abdominal  segment  VIII 

<3  genital  capsule 

dissimilis 

P 

P 

P 

A 

P 

i 

A 

i 

p 

P 

A 

P 

P 

wygodzinskyi 

P 

P 

I 

A 

A 

- 

p 

A 

A 

I 

- 

- 

politus 

P 

P 

P 

A 

A 

p 

A 

p 

P 

A 

I 

I 

P 

tenuis 

P 

P 

A 

P 

A 

p 

A 

p 

A 

A 

P 

A 

P 

leptocerus 

P 

P 

I 

A 

A 

p 

A 

p 

P 

A 

P 

I 

P 

hispaniolensis 

P 

P 

P 

A 

A 

- 

i 

P 

I 

I 

- 

haitiensis 

P 

P 

P 

P 

A 

i 

A 

i 

P 

I 

A 

I 

I 

vauriei 

A 

1 

A 

A 

A 

i 

A 

p 

P 

I 

I 

I 

P 

deborahae 

P 

I 

P 

A 

A 

- 

- 

p 

P 

I 

A 

- 

- 

pygmaeus 

A 

I 

P 

A 

A 

p 

P 

i 

P 

- 

A 

P 

A 

minutus 

A 

I 

P 

A 

A 

p 

P 

i 

P 

- 

A 

P 

A 

patriciae 

P 

I 

I 

P 

A 

i 

I 

i 

P 

P 

I 

I 

P 

aibonitensis 

A 

I 

A 

A 

A 

i 

A 

- 

- 

I 

A 

A 

I 

neojamaicensis 

A 

P 

I 

A 

A 

i 

A 

i 

P 

I 

I 

I 

P 

championi 

P 

I 

A 

P 

A 

i 

A 

i 

P 

I 

I 

I 

I 

simplex 

P 

P 

A 

A 

A 

i 

A 

i 

P 

I 

I 

I 

A 

roseae 

P 

P 

P 

A 

A 

i 

A 

A 

P 

I 

A 

I 

P 

froeschneri 

A 

I 

I 

A 

A 

i 

A 

I 

P 

I 

I 

P 

A 

arizonensis 

A 

A 

A 

A 

A 

i 

A 

I 

A 

I 

A 

A 

A 

fiskei 

A 

I 

I 

A 

A 

i 

P 

I 

I 

A 

A 

P 

I 

inconstans 

P 

I 

P 

A 

A 

i 

A 

I 

I 

A 

A 

P 

P 

borealis 

P 

I 

I 

A 

A 

p 

A 

P 

P 

A 

A 

A 

P 

maryae 

P 

I 

I 

A 

A 

i 

A 

I 

P 

A 

A 

P 

P 

pusillus 

P 

I 

I 

A 

A 

A 

A 

A 

A 

I 

A 

I 

P 

usingeri 

A 

I 

I 

A 

A 

I 

A 

I 

A 

I 

A 

I 

A 

montanus 

P 

I 

P 

A 

A 

I 

A 

I 

I 

A 

A 

I 

P 

slateri 

A 

A 

P 

A 

A 

I 

A 

I 

A 

I 

A 

I 

P 

veracruzensis 

A 

I 

I 

A 

A 

I 

A 

- 

- 

I 

I 

A 

A 

barberi 

P 

P 

P 

A 

A 

- 

- 

I 

P 

I 

- 

- 

- 

hrdyi 

P 

P 

P 

A 

A 

I 

- 

I 

- 

- 

I 

P 

P 

nasutus 

P 

P 

P 

A 

A 

I 

A 

- 

- 

I 

P 

I 

I 

P = plesiomorphic,  A = apomorphic,  I = intermediate  condition 


antennae:  P = longest,  A = rounder 

antenniferous  tubercles:  P = undeveloped,  A = well  developed 
postocular  tubercles:  P = undeveloped,  A = well  developed 
pronotal  lateral  projections:  P = present,  A = absent 
scutellum  shape:  P = triangular,  A = rounded 
dorsal  connexival  suture,  6 : P = forked,  A = reduced 
ventral  connexival  suture,  <3 : P = forked,  A = reduced 


dorsal  connexival  suture,  9 : P = forked,  A = reduced 
ventral  connexival  suture,  9 : P = forked,  A = reduced 
spiracle  pattern:  P = lateral  position,  A = ventral  position 
surface:  P = smooth,  A = rugulose 
<3  abdominal  segment  VIII:  P = cylindrical,  A = deltoid 
<3  genital  capsule:  P = elongate,  A = short 
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Fig.  17.  Distribution  oiAneurus  spp  in  the  West  Indies  and  in  Middle  and  North  America. 
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There  is  little  specific  variation  in  the  female  external  genitalia.  For  further  discussion  of 
structure  of  the  female  reproductive  system  in  Aneurus  and  its  relationship  to  that  of  other 
Aradidae,  see  Usinger  and  Matsuda  (1959)  and  &tys  (1974). 

PHYLOGENY 

The  holophyly  implied  in  the  proposed  phylogeny  shown  on  page  263  may  be  misleading. 

It  must  be  remembered  that  until  the  role  of  the  Palaearctic  and  South  American  A neurus 
faunas  has  been  considered,  this  reconstruction  is  tentative.  The  phylogeny  was  derived  on 
the  basis  of  1 3 morphological  characters  which  I have  scored  as  plesiomorphic  or  apomorphic 
as  shown  in  Table  1. 

I scored  as  plesiomorphic  those  conditions  that  Aneurus  spp.  share  with  the  Prosympiestinae 
and  Isoderminae,  the  two  most  primitive  aradid  subfamilies.  A plesiomorphic  A neurus  sp.  is 
elongate,  smooth  surfaced  and  has  forked  connexival  sutures  on  both  dorsal  and  ventral  sur- 
faces. 

Sensory  structures  are  concentrated  along  the  lateral  margins  (Fig.  15).  Increase  in  these 
lateral  areas,  like  developed  head  tubercles  and  rounded  antennal  segments  increase  sensory 
areas  without  significantly  increasing  bulk  on  the  body.  Therefore,  I have  interpreted  devel- 
oped tubercles  and  abdominal  flares  as  apomorphic.  The  A.  froeschneri-veracruzensis  group 
most  consistently  shows  these  characters  in  their  advanced  states. 

The  rounded  scutellum  and  reduced  clavus  are  a widespread  loss  phenomenon  characteris- 
tic of  members  of  all  but  one  species  in  the  genus.  The  triangular  scutellum  and  elongate  cla- 
vus of  A dissimilis  is  an  interesting  unique  retention  of  a plesiomorphic  condition. 

The  abdominal  spiracle  pattern  varies  at  the  species  level.  Because  most  aradid  species  have 
a ventral  spiracle  pattern:  increase  in  number  of  spiracles  in  a lateral  position  is  scored  as  apo- 
morphic. Again  the  A.  froeschneri-veracruzensis  complex  generally  shows  the  more  apomor- 
phic states  while  the  A.  hispaniolensis-roseae  complex  shows  predominantly  intermediate  con- 
ditions. 

Variations  of  the  connexival  sutures  represent  the  clearest  indications  of  loss.  This  charac- 
ter, generally  stable  in  other  hemipteran  groups,  varies  between  A neurus  spp.  The  more  primi- 
tive forms  show  a relatively  complex  sinuate  and  forked  condition  involving  partial  loss  of  the 
connexival  suture  from  sternum  VII  and  the  more  derived  condition  involves  total  loss  of  the 
connexival  suture  on  sterna  VI  and  VII. 

The  subventral  fold  exhibits  reduction.  I treated  this  character  as  analogous  to  a surface 
rugosity  and  interpreted  the  condition  as  primitive  when  the  fold  is  present  and  well  develop- 
ed on  all  abdominal  sternites  and  as  more  derived  when  it  is  poorly  developed  or  totally  lack- 
ing from  sterna  V to  VII. 

In  developing  the  accompanying  cladogram  I weighed  heavily  connexival  suture  reduction 
as  this  seems  the  most  definite  character  to  interpret  in  terms  of  apomorphy.  I question  place- 
ment of  several  species  because  representatives  of  both  sexes  are  not  available  or  because  their 
status  as  species  is  uncertain. 

The  cladogram  suggests  four  species  groups  within  North  America;  A dissimilis,  A.  wygod- 
zinskyi-leptocerus,  A.  hispaniolensis-rosae,  and  A.  froeschneri-veracruzensis . Because  of  the 
geographic  limitations  of  this  study  I avoided  use  of  subgenera. 

ZOOGEOGRAPHY 

The  genus  Aneurus  is  cosmopolitan,  ranging  in  the  New  World  from  the  tropics  to  subpolar 
areas.  Most  of  the  known  New  World  species  are  tropical.  The  West  Indies  has  a relatively  rich 
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PHYLOGENY  OF  ANEURUS  SPP  IN  THE  WEST 
AND  IN  MIDDLE  AND  NORTH  AMERICA 
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Fig.  16.  Phylogeny  of  Aneurus  spp  in  the  West  Indies  and  in  Middle  and  North  America. 
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and  divergent  fauna.  On  the  mainland,  the  overall  pattern  seems  to  be  one  of  subtraction 
northward,  but  there  are  more  species  in  temperate  North  America  than  would  be  expected 
from  a simple  subtraction  pattern.  This  pattern  may  be  an  artifact,  resulting  from  inadequate 
collecting  in  Middle  America,  and/or  it  may  be  because  the  North  American  fauna  is  compri- 
sed of  Palaearctic  elements  as  well  as  elements  with  neotropical  relationships. 

Within  the  West  Indies,  most  of  the  species  of  Aneurus  are  known  from  the  Greater  Antil- 
les, but  one  species  is  known  from  Bermuda  and  several  from  the  Lesser  Antilles. 

In  Middle  America  most  Aneurus  species  range  from  southern  Mexico  through  Panama,  in- 
habiting almost  exclusively  mountainous  tropical  areas. 

America  north  of  Mexico  equals  the  West  Indies  in  number  of  species  of  Aneurus ; however, 
most  of  these  species  (eight)  are  limited  to  temperate  southern  United  States.  Two  species  are 
strictly  boreal.  A third  boreal  species  has  been  collected  as  far  north  as  the  Arctic  Circle. 

The  midwestern  area  of  North  America  seems  to  lack  Aneurus  species.  This  may  be  due  to 
absence  of  forests,  or  less  likely,  lack  of  collecting  in  this  region.  Limited  collections  render 
uncertain  the  limits  of  ranges  of  the  included  species.  Because  of  this  and  lack  of  phylogenetic 
analyses  of  Aneurus  in  other  parts  of  the  world  particularly  South  America  and  the  Palaearctic 
Region,  explanations  for  the  North  American  species  distributions  are  provisional. 

Total  numbers  of  species  and  phylogenetic  analysis  indicate  the  North  American  A neurus 
fauna  originated  basically  as  a series  of  northern  invasions  from  tropical  South  American 
stocks.  Because  of  the  relative  phylogenetic  distance  between  the  species  currently  found  in 
the  West  Indies,  these  northern  invasions  must  have  distributed  fingers  probably  through  Mid- 
dle America  into  the  Caribbean  at  least  four  or  five  times.  At  least  two  of  the  temperate  spe- 
cies reinvaded  tropical  areas  (fiskei , and  politus ).  Little  is  known  about  relationships  of  South 
American  Aneurus  species.  Several  species  of  the  Lesser  Antilles  whose  affinities  are  uncertain 
may  have  originated  in  South  America. 

The  northern  boreal  species  seem  to  represent  northern  limits  of  southern  invasions.  Until 
Palaearctic  elements  are  further  studied,  southern  origins  for  North  American  Aneurus  are 
indicated,  however. 

The  speciation  effects  of  glaciation  in  addition  to  the  multiple  northern  invasions  are  indi- 
cated by  the  high  numbers  of  species,  many  of  them  with  very  restricted  distributions  in  tem- 
perate North  America. 

I suspect  with  a worldwide  phylogenetic  analysis  the  picture  may  change  to  include  some 
Holarctic  exchange  based  on  the  strong  mountain  affinities  of  some  of  the  North  and  Middle 
American  species. 


KEY  TO  ANEURUS  SPECIES  OF  NORTH  AND  MIDDLE  AMERICA 
AND  THE  WEST  INDIES 


1 

r 

2 

2' 

3 


Clavus  fully  developed,  reaching  tip  of  scutellum,  latter  triangular 

with  pointed  apex  (Fig.  108)  - (Panama,  South  America)  

A.  dissimilis  Bergroth,  p.  270 

Clavus  greatly  reduced  to  small  triangle  near  anterolateral  angle 

of  scutellum,  apex  of  scutellum  arcuate  (Fig.  109) 2 

( 1 ) All  abdominal  spiracles  lateral  (II  through  VII),  visible  from  above 

(Fig.  146,  171)  - (Jamaica,  Cuba,  Puerto  Rico)  

A.  patriciae  n.  sp.,  p.  276 

At  least  abdominal  spiracle  III  not  visible  from  above,  (Fig.  147, 


1972)  3 

V 

( 2 ) Only  spiracle  III  subventral,  near  lateral  edge  A.  hrdyi  Stys 
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3' 

4(3) 

4' 

5 (4) 
5' 

6 ( 5 ) 
6' 

7 (6) 
7' 

8 (7) 
8' 

9 (4) 
9' 

10  (9) 
10' 

11  (10) 
11' 

12  (10) 
12' 

13  (11) 
13' 

14  (13) 
14' 

15  (14) 
15' 

16  (14) 


At  least  abdominal  spiracle  III  ventral  or  subventral,  not  visible  from 

above  4 

Spiracle  III  subventral,  with  spiracles  on  other  segments  subventral  or 

ventral 5 

Spiracle  III  ventral,  spiracles  on  more  posterior  segments  in  subventral 

or  ventral  position  9 

Spiracle  IV  subventral,  not  visible  from  above;  V,  VI,  VII  lateral,  visible 

from  above  (Fig.  199,  225)  - (Panama)  A.  pusillus  Kormilev,  p.  284 

Spiracle  V subventral,  IV,  VI,  VII  subventral  or  ventral  (Fig.  178) 6 

Spiracles  II  and  V subventral,  IV  ventral,  VI,  VII  lateral  (Fig.  144,  169)  - 

(Guadaloupe)  A.  nasutus  Kormilev,  p.  286 

Spiracle  II,  IV,  V subventral  II,  VI,  VII  lateral  (Fig.  178)  7 

Length,  3.0  mm  or  less  - (Guadeloupe)  A.  vauriei  Kormilev,  p.  274 

Length  3.5  mm  or  more  8 

Abdomen  subovate,  dark  red-brown  (Fig.  190,  216)  (Haiti,  Dominican 

Republic).  . . A.  hispaniolensis  n.  sp.,  p.  273 

Abdomen  elongate,  lighter  orange-brown  (Fig.  150,  202)  - (Bahama 

Islands)  A.  slateri  n.  sp.,  p.  285 

Spiracle  IV  subventral,  on  fold  near  lateral  margin  (Fig.  145,  170)  - 

(Jamaica) A.  neojamaicensis  n.  sp.,  p.  277 

Spiracle  IV  ventral  10 

Spiracle  V ventral,  not  visible  dorsally;  equi-distant  from  lateral  edge 

with  spiracles  III  and  IV,  or  closer  to  lateral  margin  than  III  or  IV 11 

Spiracle  V lateral,  visible  dorsally 12 

Spiracle  V ventral,  but  located  closer  to  lateral  edge  than  III  or  IV  - 

(Puerto  Rico)  A.  pisoniae  Kormilev. 

Spiracle  V ventral,  equidistant  with  III  and  IV  from  lateral  margin 

(Fig.  149,  174).  13 

Length  4.5  mm  or  more;  scutellum  more  ovoid,  (Fig.  124)  slightly  in- 
set; male  with  slight  bulbous  projection  from  posterior  area  of  genital 

capsule  (Fig.  149)  - (northern  United  States  and  Canada)  

A.  simplex  Uhler,  p.  278 

Length  less  than  4.0  mm;  scutellum  more  elongate,  subtriangular 
(Fig.  102);  male  genital  capsule  evenly  rounded  posteriorly  (Fig. 

131)  - Puerto  Rico) A.  aibonitensis  Kormilev,  p.  277 

Spiracles  II  - V ventral,  equally  distant  from  lateral  margin,  spiracles 

II,  VI  and  VII  lateral  (Fig.  210)  14 

Spiracles  III  - VI  ventral,  equally  distant  from  lateral  margin,  spiracles 

II  and  VII  lateral  (Fig.  213) 24 

Length  greater  than  4.5  mm 15 

Length  less  than  4.5  mm 16 

Postocular  tubercles  short,  rounded,  slightly  developed,  not  extended 
to  lateral  margin  of  eye  (Fig.  55);  no  subventral  projections  at  midlat- 
eral margin  of  pronotum  (Fig.  83)  - (Haiti) 

A.  haitiensis  Kormilev,  p.  273 

Postocular  tubercles  well  developed,  extended  to  margin  of  eye  (Fig.  50); 
subventral  projections  at  midlateral  margins  of  pronotum  visible  dorsally 

(Fig.  78)  - (Guatemala)  A.  championi  Kormilev,  p.  278 

Head  distinctly  longer  than  width  across  eye  (Fig.  48)  - (St.  Lucia) 

A.  barberi  Kormilev,  p.  286 
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16' 

17  (16) 
17' 

18  (17) 
18' 

19  (17) 
19' 

20  (19) 
20' 

21  (20) 
21' 

22  (21  ) 
22' 

23  (22  ) 
23' 

24  (13) 
24' 

25  (24  ) 
25' 

26  (25  ) 
26' 

27  (26  ) 
27' 


Head  as  wide  or  wider  than  long  (Fig.  54)  17 

Antennal  segment  II  elongate,  similar  in  shape  to  segment  III  rather  than 

I,  not  obovate  or  subobovate  (Fig.  26) 18 

Antennal  segment  II  obovate  or  subobovate,  more  similar  in  shape  to 

segment  I than  III  (Fig.  38) 19 

Abdomen  elongate,  width  1.5  - 1.7  mm;  total  body  length  3.7  - 4.1  mm; 
scutellum  narrowed  posteriorly  (Fig.  1 10)  - (Mexico) 


A.  froeschneri  Kormilev,p.  280 

Abdomen  relatively  wider;  1.8  - 2.0  mm,  total  body  length  4.1  - 4.4  mm; 

scutellum  rounded  posteriorly  (Fig.  107)  - (California)  

A.  deborahae  n.  sp.,  274 

Abdomen  without  sublateral  fold  posterior  to  segment  IV  in  either 

male  or  female  (Fig.  177)  - (Mexico,  Panama,  Guatemala)  

A.  usingeri  n.  sp.,  p.  284 

Abdomen  with  ventral  sublateral  fold  on  at  least  segments  III  through 

V in  male  and  female  (Fig.  173)  20 

Abdomen  with  ventral  sublateral  fold  absent  posterior  to  segment  V 

(Fig.  173)-  (Texas) A.  roseae  n.  sp.,  p.  279 

Abdomen  with  ventral  sublateral  fold  present  at  least  on  anterior  half 

of  sternite  VI  (Fig.  157)  21 

Second  antennal  segment  subobovate,  more  similar  in  shape  to  segment 

I than  III  (Fig.  19)  - (Arizona) A.  arizonensis  n.  sp.,  p.  280 

Second  antennal  segment  elongate,  more  similar  in  shape  to  segment 

III  than  I (Fig.  44)  22 

Head  elongate,  almost  as  long  as  wide,  length/ width  ratio  of  head 

less  than  1:1.5  (Fig.  72)  - (southern  Mexico)  . . A.  veracruzensis  n.  sp.,  p.  286 

Head  obviously  wider  than  long,  length/width  ratio  greater  than  1:1.5 

(Fig.  60)  23 

Color  of  body  dark  red-brown  with  white  wing  membrane  - (southern 

United  States) A.  pygmaeus  Kormilev,  p.  275 

Color  of  body  yellow-brown  with  dark  brown  wing  membrane  - (south- 
ern United  States)  A.  minutus  Bergroth,  p.  275 

Total  body  length  4.5  mm  or  less;  rugulose,  not  shiny;  antennal 
segment  II  obovate,  more  similar  in  shape  to  segment  I than  III 

(Fig.  25)  - (United  States)  A.  fiskei  Heidemann,  p.  281 

Total  body  length  more  than  4.5  mm;  rugulose  or  shiny;  if  less  than 
4.5  mm  definitely  shiny,  not  rugulose;  antennal  segment  II  clavate  or 

cylindrical,  more  similar  to  segment  III  than  I (Fig.  29)  25 

Scutellum  elongate,  mid-laterally  indented  where  clavus  terminates, 
scutellum  raised  along  mid-longitudinal  “subridge”  (Fig.  1 13)  - (Uni- 
ted States)  A.  inconstans  Uhler,  p.  281 

Scutellum  edge  uniformly  rounded  or  if  sinuate  indented  anterior  to 
termination  of  the  clavus;  central  callosity  may  be  present  on  scutel- 
lum, but  not  longitudinal  “subridge”  (Fig.  121) 26 

Scutellum  with  mid-anterior  callosity  conspicuous  (Fig.  121) 27 

Scutellum  without  mid-anterior  callosity  (Fig.  105)  29 

Total  body  length  of  male  3.5  - 4. 1 mm,  female  3.7  - 4.9  mm  - 

(Florida) A.  politus  Say,  p.  271 

Total  body  length  of  male  4.8  mm;  female  5.0  mm  or  larger  28 
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28 

(27) 

28' 

29 

(26) 

29' 

30 

(29) 

30' 

31 

(30) 

31' 

Integument  dull,  surface  rugulose;  scutellum  short,  round,  length/ 

width  ratio  of  scutellum  1:1.9  (Fig.  1 30)  - (Jamaica)  

A.  wygodzinskyi  n.  sp.,  p.271 

Integument  subshiny;  scutellum  more  elongate,  length/width  ratio 

of  scutellum  1:1.6  (Fig.  1 14)  - (Mexico,  Guatemala)  

A.  leptocerus  Hussey,  p.272 

Tylus  extended  to  proximal  end  of  antennal  segment  II  (Fig.  49), 

northern  distribution  - (northern  United  States  and  Canada)  

A.  borealis  n.  sp.,  p.  282 

Head  shorter,  tylus  not  larger  than  antennal  segment  I (Fig.  59) 30 

Antennal  segment  I clearly  longer  than  segment  II  (Fig.  33)  - 

(Guatemala) A.  montanus  Champion,  p.  285 

Antennal  segment  I subequal  to  segment  II  (Fig.  41 ) 31 

Integument  shiny,  color  orange-brown;  scutellum  inset,  shorter, 
semicircular,  length/width  ratio  of  scutellum  1:1.9  (Fig.  126)  - 

(Mexico,  Nicaragua) A.  tenuis  Champion,  p.  272 

Integument  not  shiny,  rugulose;  color:  head,  pronotum  and 

scutellum  black,  abdomen  dark  red-brown;  scutellum  not  inset, 

more  elongate,  length/width  ratio  of  scutellum  1:1.5  (Fig.  115)- 

(Mexico) A.  maryae  n.  sp.,  p.  283 


DESCRIPTIONS  OF  SPECIES 
Aneurus  dissimilis  Bergroth 


Aneurus  dissimilis,  Bergroth,  1889:3;  1914:106;  Lethierry  and  Severin,  1896:46;  Champion,  1898: 116-7;  Britton,  1923: 
739;  Usinger  and  Matsuda,  1959:100;  Kormilev,  1968b:2. 

Holotype.  — 9 ; Brazil  (Botafogo:  D van  Volxem).  (IRSB  Mus.) 

Comparisons.  — Aneurus  dissimilis  specimens  are  readily  distinguished  from  all  other  known 
Aneurus  specimens  by  the  triangular  scutellum  and  well  developed  clavus. 

Description.  — 6,  Colombia:  Sierra  Nevada  de  Santa  Marta:  Cerro  San  Lorenzo,  Pico  Ken- 
nedy (AMNH).  Color:  head,  pronotum  and  scutellum  reddish-brown,  abdomen  slightly  paler.  Surface  unevenly  rugulose. 
Antennal  segments  I subobovate,  II  and  IV  fusiform,  III  terete;  ration  of  segments  lengths  1: 1.2: 1.1:2. 2 (Fig.  24).  Head: 
length/width  ratio  1:1.1;  tylus  length  to  distal  third  of  antennal  segment  I;  antenniferous  tubercles  and  postocular  tubercles 
absent  (Fig.  52).  Pronotum  subtrapezoidal,  wider  posteriorly,  lateral  margins  sinuate;  length/width  ratio  1:1.9  (Fig.  80).  Scu- 
tellum triangular,  length/width  ratio  1:1.2;  scutellar  surface  rugulose  but  not  distinct  whorl  pattern  distinguishable  (Fig.  108). 
Abdomen  elongate,  subovoid,  width  2.4  mm,  spiracles  on  abdominal  segments  II  through  VII  lateral;  connexival  suture  entire 
dorsally  (Fig.  135),  ventrally  present  as  series  of  discontinuous  parallel  ridges  terminated  at  caudal  margin  of  sternite  VI;  fold 
on  ventro-lateral  edge  of  abdomen  present  from  segments  II  to  spiracle  on  sternum  VII  (Fig.  160).  External  genitalia:  segment 
VIII  subdeltoid;  genital  capsule  large,  slightly  flattened  dorso-ventrally,  extended  posteriorly  more  than  twice  length  of  seg- 
ment VIII  (Fig.  135).  Total  body  length:  6.1  mm. 

Variation.  — Connexival  suture  of  female  sinuate  posteriorly  on  tergum  VII,  sinuate  around 
callosity  on  sternum  VII  to  form  a pseudosegment  (Fig.  186,  212). 

Geographical  distribution.  — southern  Central  America  (Map  7),  northern  South  America. 

Relations.  — Aneurus  dissimilis  shows  slight  relationship  to  A.  patriciae  by  similarity  in 
connexival  suture  patterns  on  the  female  abdomen,  and  both  species  show  the  same  spiracle 
pattern. 

Champion  (1898)  erected  a new  genus,  Aneurosoma,  on  the  basis  of  the  triangular  scutellum, 
for  A.  dissimilis.  This  name  was  synonymized  with  Aneurus  by  Usinger  and  Matsuda  (1959). 
Kormilev  (1968b)  elevated  Aneurosoma  to  subgeneric  status.  Aside  from  scutellar  variation, 

A.  dissimilis  specimens  show  no  greater  structural  variation  from  other  American  A neurus 
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species.  However,  Stys  (1974)  accepted  subgeneric  status  for  this  species.  Judgments  on 
status  of  subgenera  of  Aneurus  should  be  witheld,  until  the  genus  can  be  phylogenetically  re- 
viewed on  a world-wide  basis. 

Material  examined.  — 26,  29,  same  locality  as  described  specimen. 

Aneurus  wygodzinskyi  new  species 

Holotype.  — 9,  Jamaica:  “near  Troy”,  May  19,  1909,  (Wright,  AMNH). 

Comparison.  — Specimens  are  similar  to  those  of  A inconstans  in  spiracle  pattern  but  males  have  larger  genital  cap- 
sules, antennal  segments  II  and  III  are  subequal  but  larger  than  I,  and  the  connexival  sutures  on  segment  VII  are  forked. 

Description.  — Color  deep  orange-brown.  Surface  finely  rugulose.  Antennal  segment  I roundly  cylindrical,  II  and  III 
terete,  IV  fusiform;  ration  of  segment  lengths  1 : 2: 2: 3 (Fig.  45).  Head  length/width  ratio  1:1.1;  tylus  extended  to  distal  tip 
of  antennal  segment  I antenniferous  tubercles  short,  rounded;  postocular  tubercles  denticulate,  extended  to  lateral  margin  of 
eyes  (Fig.  73).  Pronotum  subtrapezoidal,  wider  posteriorly,  lateral  margins  sinuate;  length/width  ratio  1:2.2  (Fig.  101).  Scu- 
tellum  semicircular,  length/width  ratio:  1:1.8;  scutellar  whorl  pattern  central  oblong  callosity  surrounded  with  concentric 
ridges  parallel  to  lateral  and  posterior  margins  (Fig.  130).  Abdomen  subovoid;  width  2.2  mm;  spiracles  II  and  VII  lateral,  III 
- VI  ventral,  equally  distant  from  lateral  edge,  connexival  suture  forked  on  dorsal  surface  of  segment  VII  (Fig.  155),  ventrally 
suture  present  as  series  of  broken  ridges  terminated  at  caudal  margin  of  sternum  VI,  but  present  as  indentation  of  caudal  half 
of  sternum  VII;  fold  lateral  to  ventral  sutures  on  sterna  II  through  V (Fig.  180).  External  genitalia:  segment  VIII  rectangular; 
genital  capsule  elongate,  extended  twice  length  of  segment  VIII  (Fig.  155).  Total  body  length:  4.75  mm. 

Variation.  — females  are  generally  larger  (5.5  mm  - 5.0  mm),  with  connexival  suture  forked 
ventrally  as  well  as  dorsally,  and  fold  lateral  to  ventral  spiracles  present  from  sternites  III  - VI, 
(Fig.  206,  232). 

Type  material.  — Paratypes:  Jamaica:  “near  Troy”,  May  19,  1909,  Id,  19,  (Wright,  AMNH). 

Derivation  of  specific  epithet.  — This  species  is  named  in  honor  of  Dr.  Pedro  Wygodzinsky 
in  recognition  of  his  excellent  work  with  Hemiptera  and  his  invaluable  friendship  to  the  auth- 
or. 

Geographic  distribution.  — Jamaica  (Map  8). 

Relations.  — This  species  is  related  to  A politus  as  indicated  by  the  presence  of  forked  con- 
nexival suture  on  segment  VII  on  both  dorsal  and  ventral  surfaces  of  the  female  abdomen,  as 
well  as  similarities  in  external  d genitalia. 

Aneurus  politus  Say 

Aneurus  politus  Say,  1832:31;  Uhler,  1871:106,  1878:421;  Stal,  1873:146;  Bergroth,  1892:337;  Lethierry  and  Severin, 
1896:46,  nec.  Champion,  1898:115;  Barber,  1914:517;  Blatchley,  1926:328;  Usingeri  and  Matsuda,  1959: 100;  Kormilev, 
1968b:  8-9  (designates  neotype). 

Neotype.  — 6,  Florida:  Biscayne,  21.V.  1887,  ex  Uhler  coll.  (USMN  type  No.  69798). 

Comparison.  — Specimens  resemble  those  of  A.  inconstans  in  spiracle  pattern,  but  are  dis- 
tinguished by  poorly  developed  antenniferous  and  postocular  tubercles  as  well  as  larger  male 
genital  capsule. 

Description.  — d,  Alabama:  Spring  Hill  (CAS).  Color  yellow-brown.  Surface  finely  rugulose.  Antennal 
segment  I subovate,  II  and  III  clavate,  IV  fusiform;  ratio  of  segment  lengths  1: 1.5: 1.9: 3 (Fig.  37).  Head  length/width  ratio 
1.1;  tylus  length  to  basal  end  of  antennal  segment  II,  antenniferous  tubercles  poorly  developed,  postocular  tubercles  not  ex- 
tended to  lateral  margins  of  eyes  (Fig.  65).  Pronotum  subtrapezoidal,  wider  posteriorly,  lateral  margins  sinuate;  length/width 
ratio  1:2.2  (Fig.  93).  Scutellum  semicircular,  insert,  length/width  ratio  1:1.8;  scutellar  whorl  pattern  a midlongitudinal  ellip- 
tic callosity  surrounded  by  concentric  ridges  parallel  to  posterior  and  lateral  scutellar  margins  (Fig.  121).  Abdomen  subovate, 
width  1.6  mm,  spiracles  II  and  VII  lateral,  III  through  VI  ventral  and  distantly  placed  from  lateral  margin,  connexival  suture 
forked  on  tergum  VII  (Fig.  147),  suture  present  as  faint  series  of  ridges  terminated  at  caudal  margin  of  sternum  VI,  fold  lat- 
eral to  ventral  spiracles  present  on  sternites  III  through  VI  (Fig.  172).  External  genitalia:  segment  VIII  rectangular,  genital 
capsule  slightly  longer  than  segments  VIII  (Fig.  147).  Total  body  length:  3.8  mm. 

Variation.  — Females  generally  larger  than  males.  Female  connexival  suture  forked  on  both 
dorsal  and  ventral  surfaces  of  segment  VII  (Fig.  198,  224). 
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Geographic  distribution.  — southern  United  States  (Map  40).  Aneurus  politus  has  been 
overextended  in  the  literature  to  cover  several  Central  American  species  as  well  as  its  true 
southern  U.S.  populations.  Kormilev  (1968b)  reviewed  this  problem,  redefined  the  species 
and  selected  a neotype  from  Florida. 

Relations.  — This  species  is  related  to  A.  wygodzinskyi  as  indicated  by  specimens  of  both 
species  having  forked  connexival  suture  conditions  on  abdominal  segment  VII  both  dorsally 
and  ventrally. 

Material  examined.  — 14 <3,  139.  FLORIDA  - Dade  County:  Biscayne,  (NMNH  [neotype  ]),  (NMNH).  Pinella 

County:  Belleair,  (AMNH);  Dunedin,  (Blatchley,  CAS),  (Blatchley,  CAS),  (Blatchley,  AMNH),  (Blatchley,  AMNH),  (Blatch- 
ely,  INHS),  (Blatchley,  CINC),  (Blatchley,  NMNH),  (Blatchley,  NMNH).  Hernando  County:  Brooksville,  from  pine  logs, 

(Van  Dyke,  CAS).  St.  John  County:  (Knight,  NMNH).  Hardee  County:  (Kelly,  NMNH)’  “Florida”,  (NMNH).  GEORGIA  - 
Mitchell  County:  DeWitt,  (Spooner,  CAS).  ALABAMA  - Barbour  or  Pike  County?:  Spring  Hill,  (Loding,  CAS),  (Loding, 
FMNH).  MISSISSIPPI  - spec.  sur.  No.  22124,  on  Quercus  prinoides  (NMNH).  Range  of  dates  of  collection:  November  - March. 

Aneurus  tenuis  Champion 

Aneurus  tenuis  Champion,  1898:115;  Usinger  and  Matsuda,  1959:100;  Kormilev,  1968b:  3. 

Holotype.  — 6,  Panama:  Volcan  de  Chiriqui,  3,000'  , (Champion,  BM). 

Comparison.  — Specimens  are  similar  to  those  of  A.  politus  in  having  the  same  spiracle  pat- 
tern, similar  scutellar,  pronotal  and  head  tubercles  shapes,  but  A.  tenuis  specimens  are  much 
smaller. 

Description.  — 6,  Mexico:  Guerrero:  3 mi.  south  of  Achuizolta  (CAS).  Color  orange-brown.  Sur- 
face polished,  shiny.  Antennal  segment  I obovate,  II  and  III  terete,  IV  fusiform;  ratio  of  segment  lengths:  1:1.4: 1.7: 3 (Fig. 

41).  Head  length/width:  1:1.2;  tylus  not  extended  to  distal  end  of  antennal  segment  I;  antenniferous  tubercles  well  develop- 
ed, extended  beyond  lateral  margins  of  eyes  (Fig.  69).  Pronotum  subtrapezoidal,  wider  posteriorly;  lateral  margins  sinuate, 
subventral  projections  visible  dorsally  at  mid-lateral  margins;  length/width  ratio  1:1.6  (Fig.  97).  Scutellum  semicircular,  inset; 
length/width  ratio  1:1.8;  scutellar  whorl  pattern  a set  of  medial  longitudinal  lines  surrounded  by  concentric  ridges  parallel  to 
lateral  and  posterior  margins  (Fig.  126).  Abdomen  subovoid;  width  1.9  mm;  spiracles  II  and  VII  lateral,  III  through  VI  ven- 
tral, equally  distant  from  lateral  margins;  connexival  suture  present  only  on  dorsal  surface,  forked  on  tergum  VII  (Fig.  151); 
fold  lateral  to  ventral  spiracles  present  to  caudal  margin  of  sternum  VI  (Fig.  176).  External  genitalia:  segment  VIII  cylindri- 
cal; genital  capsule  slightly  longer  than  segment  VIII  (Fig.  151).  Total  body  length:  4.3  mm. 

Variation.  — Specimens  examined  were  generally  larger  than  described  by  Kormilev,  1968b 
(4.9-4.3  mm,  n=7).  Females  showed  forked  connexival  suture  on  segment  VII  dorsally;  ventral- 
ly connexival  suture  present  only  on  segment  VII.  Sterna  VI-VII  partially  fused  (Fig.  203,  229). 

Geographic  distribution.  — Central  America  (Map  9). 

Relations.  — This  species  is  related  to  A.  tenuicornis  as  indicated  by  the  partial  fusion  of 
sterna  VI  and  VII  on  females  of  both  species. 

Material  examined.  — 4(5,  49.  MEXICO  - Guerrero:  3 miles  south  of  Acahuizolta,  November  17,  1946,  (Ross, 
CAS).  NICARAGUA  - Rivas:  Isla  de  Ometepd,  (Shimek,  CAS). 

Aneurus  leptocerus  Hussey 

Aneurus  tenuicornis  Champion,  1898:116  (preoccupied),  Van  Duzee,  1917:182;  Blatchley,  1926:329. 

Aneurus  leptocerus  Hussey,  1957:80  (new  name);  Usingeri  and  Matsuda,  1959:100;  Kormilev.  1968b:3. 

Holotype.  — 6,  Guatemala:  Capetillo,  (Champion,  BMNH). 

Comparison.  — Specimens  are  similar  to  those  of  A.  inconstans  in  spiracle  pattern,  but  can 
easily  be  distinguished  by  the  polished  surface,  large  genital  capsule  and  forked  condition  of 
the  connexival  suture  on  the  dorsal  surface  in  both  sexes. 

Description.  — Color  deep  orange-brown.  Surface  moderately  polished,  shiny.  Antennal  segment  I roundly  cylindri- 
cal, II  and  III  terete,  IV  fusiform;  ratio  of  segment  lengths  1: 1.7:2. 2:2. 8 (Fig.  30).  Head:  length/width  ratio  1:1,  tylus  length 
to  apical  end  of  antennal  segment  I;  antenniferous  tubercles  rounded,  short,  not  to  base  of  antennal  segment  I;  postocular 
tubercles  short,  just  extended  to  lateral  margins  of  eyes  (Fig.  58).  Pronotum  subtrapezoidal,  wider  posteriorly,  lateral  mar- 
gins sinuate;  length/width  ratio:  1:2.3  (Fig.  86).  Scutellum  semicircular,  length/width  ratio:  1:1.8;  scutellar  whorl  pattern  a 
mid-anterior  elliptic  callosity  surrounded  by  concentric  ridges  parallel  to  posterior  and  lateral  margins  (Fig.  114).  Abdomen 
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subovoid;  width  2.1  mm;  spiracles  II  and  VII  lateral,  III  through  VI  ventral  and  equally  distant  from  lateral  margins;  connex- 
ival  suture  forked  on  tergite  VII  (Fig.  140),  ventrally  connexival  suture  present  as  faint  series  of  ridges  terminated  at  caudal 
margin  of  sternum  VI;  fold  lateral  to  ventral  spiracles  present  on  sternum  III  to  spiracle  on  sternum  VI  (Fig.  165).  External 
genitalia:  segment  VIII  rectangular;  genital  capsule  elongate,  extended  beyond  segment  VIII  posteriorly  (Fig.  140).  Total 
body  length:  4.9  mm. 

Variation.  — Females  generally  larger,  connexival  suture  forked  on  dorsal  surface  of  segment 
VII,  sterna  VI  and  VII  seem  partially  fused,  with  connexival  suture  present  in  forked  condition 
on  sternum  VII  (Fig.  192,  218). 

Geographic  distribution.  — Central  America  (Map  7). 

Relations.  — This  species  shows  relationship  to  A.  tenuis  as  indicated  by  the  shared  condi- 
tion of  partial  fusion  of  sterna  VI  and  VII  on  the  female  abdomen. 

Material  examined.  — 4 6,  49.  GUATEMALA  - Sacatepdquez:  Capetillo,  (Champion,  NMNH)  (paratypes);  (Cham- 
pion, BM);  Baja  Verapaz:  Purulhrf.  (Champion,  BM).  MEXICO  - Chiapas:  30  miles  south  of  Tuxtla,  on  route  190,  1,148  km 
south  of  Mexico  City,  9,500',  August  10,  1962,  (Milliron,  CNC). 

Aneurus  hispaniolensis  new  species 

Holotype.  — 9,  Haiti:  Roche  Croix  Mountains,  October  13,  1934,  5,000',  (AMNH)  (The 
holotype  has  in  indentation  of  the  third  abdominal  segment  on  its  left  side.) 

Comparison.  — Specimens  are  similar  to  those  of  Aneurus  haitiensis  but  are  distinguished 
by  lighter  color  of  body  anteriorly  and  by  differences  in  scutellar  whorl  pattern,  as  illustrated. 

Description.  — Color:  head,  pronotum  and  scutellum  yellow-brown.  Surface  mildly  rugulose.  Antennal  segment  I 
subobovate,  II  and  IV  fusiform,  III  terete;  ratio  of  segment  lengths,  1:1: 1:2.5  (Fig.  28).  Head  length/width  ratio,  1:1.1; 
tylus  length  almost  to  distal  end  of  antennal  segment  I;  antenniferous  tubercles  poorly  developed,  short,  rounded;  postocu- 
lar tubercles  short,  length  not  to  lateral  margins  of  eyes  (Fig.  56).  Pronotum  subtrapezoidal,  wider  posteriorly,  all  four  mar- 
gins deeply  sinuate;  length/width  ratio  1:1.6  (Fig.  84).  Scutellum  subtriangular,  anterior  margin  mildly  sinuate,  apex  round- 
ed posteriorly;  length/width  ratio  1:1.4;  scutellar  whorl  pattern  a series  of  anterior  longitudinal  ridges  divergent  posteriorly, 
surrounded  by  concentric  ridges  parallel  to  lateral  and  posterior  margins,  antero-lateral  ridges  present  (Fig.  112).  Abdomen 
subovoid,  width  2.1  mm;  abdominal  spiracles  II,  VI,  VII  lateral,  III,  IV,  and  V ventral  but  very  near  lateral  margin  of  abdo- 
men; connexival  suture  sinuate  posteriorly  on  tergum  VII  (Fig.  190),  connexival  suture  on  sterna  III  through  VI  as  faint  ser- 
ies of  ridges;  sinuate  around  callosity  on  sternum  VII  as  pseudosuture;  fold  lateral  to  ventral  spiracles  present,  well  developed 
on  segments  III  through  VI  (Fig.  216).  External  genitalia:  (Fig.  190).  Total  body  length:  4.8  mm. 

Variation.  — Female  specimen  from  the  Dominican  Republic  may  be  conspecific,  as  it  is 
identical  in  body  proportions,  differing  only  in  its  uniformly  dark  red-brown  color  and  lesser 
length  (3.8  mm).  I have  not  seen  males  of  this  species. 

Derivation  of  specific  epithet.  — This  species  is  named  to  indicate  its  type  locality:  the 
lovely  island  of  Hispaniola. 

Geographic  distribution.  — Hispaniola  (Map  8). 

Relations.  — Aneurus  hispaniolensis  is  related  to  A.  vauriei  and  A.  haitiensis  as  indicated  by 
pattern  of  the  spiracles  and  connexival  suture. 

Material  examined.  — l9,  Dominican  Republic:  La  Vega  Province:  14  km  north  of  Jarabacoa,  on  road  to  La  Vega, 
January  26,  1954,  beating  vegetation  (E.L.  Mockford,  FSCG). 


Aneurus  haitiensis  Kormilev 


Aneurus  haitiensis  Kormilev,  1968a:6-7,  1968b:3. 

Holotype.  - 6,  Haiti:  Morne  Guimby,  22  km  southeast  of  Fond  Verrettes,  6,500',  B.  and  B. 
Valentine,  20-VII-1956,  USMN  type  No.  69614. 

Comparison.  — Aneurus  haitiensis  specimens  have  a forked  connexival  pattern  similar  to 
that  of  A.  vauriei.  Specimens  of  the  former  are  much  larger  in  body  size. 

Description.  — <3,  same  data  as  holotype  but  deposited  in  OSU.  Body  reddish-brown  with  dark  brown  wings.  Sur- 
face rugulose.  Antennal  segment  I subobovate,  II  terete,  III  subcylindrical,  IV  fusiform ; ratio  of  segment  lengths  1: 1: 1. 3:2.5 
(Fig.  27).  Head:  length/width  ratio  1: 1.1;  tylus  length  to  distal  end  of  antennal  segment  I;  antenniferous  tubercles  absent; 
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postocular  tubercles  poorly  developed,  length  not  to  outer  margins  of  the  eyes  (Fig.  55).  Pronotum  subtrapezoidal,  wider 
posteriorly,  all  four  margins  strongly  sinuate  with  ventral  medio-lateral  projections  to  lateral  margins  of  the  pronotum;  length/ 
width  ratio  1:2.2  (Fig.  83).  Scutellum  subtriangular,  apex  rounded  posteriorly;  length/width  ratio  1:1.4,  scutellar  whorl  pat- 
tern a series  of  broken  concentric  ridges  parallel  to  posterior  and  lateral  margins  of  the  scutellum  around  series  of  longitudi- 
nal ridges  at  mid-anterior  margin;  anterio-lateral  ridges  absent  (Fig.  1 1 1).  Abdomen  subovate;  width  2.2  mm;  abdominal  spir- 
acle pattern  II,  VI  and  VII  lateral,  III,  IV,  and  V on  ventral  fold;  connexival  suture  entire  dorsally  (Fig.  138),  no  pseudoseg- 
ment on  either  dorsal  or  ventral  surface;  connexival  suture  a series  of  parallel  ridges  on  each  sternum  terminated  at  caudal  mar- 
gin of  sternum  VI;  ventral  fold  well  developed  from  sternum  II  to  anterior  of  sternum  VII  (Fig.  163).  External  genitalia:  seg- 
ment VIII  subrectangular;  genital  capsule,  short,  rounded,  equal  in  length  to  segment  VIII  (Fig.  138).  Total  body  length  4.7 
mm. 

Variation.  — Female  allotype  has  entire  connexival  suture  on  dorsal  surface;  connexival  sut- 
ure encircles  callosity  on  sternum  VII  (Fig.  189,  215). 

Geographic  distribution.  — Haiti  (Map  8). 

Relations.  — Aneurus  haitiensis  is  closely  related  to  A.  vauriei  by  virtue  of  the  similarity  in 
the  forked  connexival  suture  pattern. 

Material  examined.  — Allotype  (OSU)  and  paratype  (OSU)  from  same  locality  as  described  specimen. 


Aneurus  vauriei  Kormilev 

Aneurus  vauriei  Kormilev,  1964:156-7,  1968b:2. 

Comparison.  — Specimens  of  this  species  are  similar  to  those  of  A.  hispaniolensis  in  their 
abdominal  suture  patterns.  A.  vauriei  is  distinguished  from  A.  hispaniolensis  by  significantly 
smaller  size,  with  postocular  tubercles  extended  laterally  to  at  least  the  outer  margin  of  eyes. 

Holotype.  — 6,  Guadeloupe:  Deshaies,  June  28,  1960,  (Vauries,  AMNH). 

Description.  — Color  uniformly  orange-brown.  Surface  mildly  rugulose.  Antennal  segment  I obovate,  II  subobovate, 
III  cylindrical,  IV  fusiform;  ratio  of  segment  lengths  1: 1 : 1.3  (Fig.  43).  Head  length/width  ratio  1:1.1;  tylus  extended  to  base 
of  antennal  segment  II;  antenniferous  tubercles  short,  just  to  base  of  antennal  segment  I;  postocular  tubercles  well  developed, 
extended  beyond  lateral  margin  of  eyes  (Fig.  71).  Pronotum  subtrapezoidal,  wider  posteriorly,  all  four  margins  sinuate;  length/ 
width  ratio  1:2  (Fig.  99).  Scutellum  subtriangular;  length/width  ratio  1:1.4;  scutellar  whorl  pattern  a set  of  anterior  longi- 
tudinal ridges  surrounded  by  concentric  ridges  parallel  to  lateral  and  posterior  margins  (Fig.  128).  Abdomen  subovoid,  width 
1.12  mm;  spiracles  II,  VI,  VII  lateral,  III,  IV,  V ventral  sub-equally  distant  from  lateral  edge;  connexival  suture  entire  dorsally 
(Fig.  153),  ventrally  connexival  suture  present  only  as  faint  series  of  ridges  medial  to  spiracles  terminated  at  caudal  margin  of 
sternum  VI,  sub-lateral  fold  well  developed  through  anterior  of  abdominal  segment  VI  (Fig.  178).  External  genitalia:  segment 
VIII  deltoid;  genital  capsule  large,  extended  twice  the  length  of  segment  VIII  (Fig.  153).  Total  body  length:  2.8  mm. 

Variation.  — The  connexival  suture  of  the  female  is  forked  on  abdominal  segment  VII  dor- 
sally and  sinuate  around  a callosity  on  both  ventral  and  dorsal  surfaces  to  form  a pseudoseg- 
ment on  segment  VII  (Fig.  205,  231). 

Geographic  distribution.  — Caribbean  (Map  8). 

Relations.  — A.  vauriei  was  described  from  a mixed  type  series,  and  the  published  descript- 
ion is  not  in  agreement  with  features  of  the  holotype.  This  is  a redescription  of  A vauriei 
based  on  the  holotype  as  designated  by  Kormilev  1968b.  Two  paratypes  which  belong  to  an- 
other species  are  described  under  the  name  4.  patriciae.  A.  vauriei  is  related  to  A deborahae 
as  indicated  by  the  forked  connexival  suture  on  abdominal  segment  VII,  and  the  sinuate  sut- 
ure on  sternite  VII  of  the  females  of  both  species. 

Material  examined.  — l9,  Guadeloupe  - Deshaies,  June  28,  1960,  (Vauries,  AMNH),  (allotype). 


Aneurus  deborahae  new  species 

Holotype.  — 9,  California:  Santa  Barbara  County:  Gaviota  Pass,  June  20,  1949,  (Coth,  CINC). 

Comparisons.  — Aneurus  deborahae  and  A.  minutus  specimens  share  a similar  spiracle  pat- 
tern but  specimens  of  A.  deborahae  can  be  distinguished  by  the  rounded  abdomen  and  well 
developed  antenniferous  tubercles,  combined  with  poorly  developed  postocular  tubercles  and 
by  elongate  second  antennal  segments. 
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Description.  — Color  uniformly  dark  orange-brown.  Surface  rugulose.  Antennal  segment  I subobovate,  II  and  IV 
fusiform,  III  subcylindrical,  ratio  of  segment  lengths:  1:1:1. 3:2. 3 (Fig.  23).  Head:  length/width  ratio  1:1.2;  tylus  short  len- 
gth to  distal  end  of  antennal  segment  I;  antenniferous  tubercles  serrate  laterally,  length  to  base  of  antennal  segment  I;  post- 
ocular tubercles  denticulate  laterally,  poorly  developed,  lateral  margin  of  eyes  not  reached  (Fig.  51).  Pronotum  subtrapezoi- 
dal,  wider  posteriorly,  lateral  margins  sinuate,  serrate;  length/width  ratio  1:2.2  Fig.  79.  Scutellum  short,  sinuate  laterally, 
rounded  posteriorly;  length/width  ratio  1: 1.4;  scutellar  whorl  pattern  a series  of  concentric  ridges  parallel  to  lateral  and  pos- 
terior margins;  anterolateral  ridges  present  (Fig.  107).  Abdomen  subovate,  width  2.0  mm,  spiracles  II,  VI  and  VII  lateral, 

III,  IV  and  V ventral,  equally  distant  from  lateral  edge,  connexival  suture  forked  on  surface  of  tergum  VII  (Fig.  185),  on 
sternum  VII  callosity  surrounded  by  sinuate  suture  to  form  a pseudosegment;  fold  lateral  to  ventral  spiracles  faintly  pre- 
sent to  caudal  margin  of  sternum  VI  (Fig.  21 1).  External  genitalia:  as  in  Fig.  185  . Total  body  length:  4.3  1/2  mm. 

Variation.  - I have  not  seen  any  males  of  this  species. 

Type  material.  - Paratypes,  29.  CALIFORNIA  - Santa  Barbara  County:  Gaviota  Pass,  June 
20,  1949,  (Coth,  CINC). 

Derivation  of  specific  epithet.  — This  species  is  named  for  Ms.  Deborah  Berry,  American 
Museum  of  Natural  History,  in  recognition  of  her  friendship  to  the  author. 

Geographic  distribution.  — southern  California  (Map  4). 

Relations.  — Aneurus  deborahae  shows  relationship  to  A.  vauriei  as  indicated  by  the  similar 
forked  condition  of  the  connexival  suture  on  tergum  VII  and  the  sinuate  connexival  suture  on 
sternum  VII. 


Aneurus  pygmaeus  Kormilev 


Aneurus  pygmaeus  Kormilev,  1966:6-7,  1968b:  3. 

Holotype.  — 6,  Texas:  Aransas  Co.,  March  31,  1954,  D.J.  and  J.N.  Knull  collectors,  ex 
J.L.  Lutz  collection,  USMN  type  No.  67583. 

Comparison  and  Relations.  — Members  of  this  species  and  of  A.  minutus  are  extremely 
similar  morphologically  to  one  another  (see  description  of  this  latter  species  for  details  and 
discussion).  The  holotype  of  A.  pygmaeus  differs  from  the  type  of  A.  minutus  primarily  in 
color  pattern:  body  of  A.  pygmaeus  dark  red-brown  with  white  wing  membrane;  body  of  A. 
minutus  orange-brown  with  dark  brown  wing  membrane.  All  other  morphological  characters, 
overlap,  showing  no  more  variation  between  the  two  species  than  between  individuals  of  either 
species,  as  exemplified  by  body  length  measurements  (Fig.  233). 

Geographic  distribution.  — southern  United  States  (Map  5). 

Material  examined.  — 16<3,  219.  GEORGIA  - Macon  County:  beaten  from  oak  (Hussey,  FSCG).  Baker  County: 
on  oak  (Hussey,  FSCG).  FLORIDA  - Highlands  County:  Archbold  Biological  Station,  Lake  Placid  (Nadler,  AMNH).  Brow- 
ard County:  2 miles  southwest  of  Hallandale,  dead  Quercus  virginiana,  (Weems,  FSCG);  Pinellas  County:  Dunedin  (Blatch- 
ley,  CINC),  (Blatchley,  CINC),  (Blatchley,  BMNH);  Marion  County:  Ocala  National  Forest  (Knull,  CINC);  Walton  County: 

De  Funiah  Springs,  beating  oak  (Howden,  CNC).  TEXAS  - Aransas  County  (allotype)  (NMNH);  Brazos  County  (Burke,  TAM); 
Refugio  County:  19  miles  north  of  Tivoli  taken  on  cactus  (Michener,  Beamers,  Wille  and  La  Berge,  UKL).  CALIFORNIA: 

Los  Angeles  County:  Tanbark  Flat,  (McClay,  CINC).  Range  of  dates  of  collection:  November  to  June. 


Aneurus  minutus  Bergroth 


Aneurus  minutus  Bergroth,  1886:58,  1892:337;  Lethierry  and  Severin,  1896:46;  Champion,  1898:114-115;  Van  Duzee, 
1917:142;  Blatchley,  1926:330;  Usinger  and  Matsuda,  1959: 100;  Kormilev,  1968b:3. 

Holotype.  - 9,  “Texas”,  (NHRS). 

Comparison.  — Members  of  this  species  are  similar  to  those  of  A.  veracruzensis  and  A. 
arizonensis  but  differ  by  more  elongate  second  antennal  segments  and  wider  heads  as  reflec- 
ted in  head  length/width  ratio. 

Description.  — Body  uniformly  orange-brown,  wing  membrane  dark  brown.  Surface  rugulose.  Antennal  segment  I 
obovate,  II  subobovate,  III  cylindrical,  IV  fusiform;  ratio  of  segment  lengths  1.3: 1 : 1.3:3  (Fig.  32).  Head  length/width  ratio 
1:1.2;  tylus  length  only  to  distal  end  of  antennal  segment  I;  antenniferous  tubercles  moderately  developed,  length  to  base 
of  antennal  segment  I;  postocular  tubercles  short,  not  extended  to  lateral  margin  of  eyes  (Fig.  60).  Pronotum  subtrapezoidal, 
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wider  posteriorly  all  four  margins  sinuate;  length/width  ratio  1:2.2  (Fig.  88).  Scutellum  subtriangular;  length  width  ratio 
1:1.3;  scutellar  whorl  pattern  a series  of  mid-anterior  ridges  around  an  oval  shaped  callosity,  surrounded  by  concentric  cir- 
cles parallel  to  lateral  and  posterior  margins  (Fig.  116).  Abdomen  subovid,  lateral  edges  serrate;  width  1.5  mm;  spiracle  pat- 
tern II,  VI,  VII  lateral.  III,  IV,  V ventral  and  equidistant  from  lateral  margin;  connexival  suture  entire  dorsally  (Fig.  194), 
ventrally  present  as  a series  of  broken  ridges  to  caudal  margin  of  sternite  VI,  on  sternite  VII  suture  around  callosity;  fold  lat- 
eral to  ventral  spiracles  well  developed  to  mid-length  of  sterna  VII  (Fig.  220).  External  genitalia:  (Fig.  194).  Total  body  length: 
3.6  mm. 

Variation.  - Males  are  proportionally  smaller,  abdominal  segment  VII  deltoid,  genital  cap- 
sule short,  rounded,  attaining  only  half  the  length  of  segment  VIII  (Fig.  142,  167).  Some  fe- 
males show  more  defined  connexival  sutures;  sinuate  on  tergite  VII,  sinuate  around  callosity 
of  sternum  VII  to  form  pseudosegment. 

I have  found  A.  minutus  and  A.  pygmaeus  to  be  extremely  similar  structurally,  differing 
significantly  only  in  color.  Since  species  of  Aneurus  are  fairly  uniform  in  color  this  may  be  a 
significant  difference.  There  are  a few  individuals  from  Florida  and  Texas  where  coloration 
patterns  also  are  mixtures  of  the  two  species;  that  is  light  brown  bodies  with  white  wings  or 
dark  bodies  with  dark  wings.  It  seems  A.  minutus  and  A.  pygmaeus  might  be  conspecific,  but 
if  so  the  named,  pygmaeus  should  have  varietal  status;  however,  due  to  the  lack  of  data  on 
other  aspects  of  these  animals,  i.e.,  ecological,  habitat  and  physiology  that  would  answer  if 
and/or  why  two  morphs  are  being  supported  in  individual  populations.  Study  of  more  mater- 
ial from  critical  intermediate  sites  in  southern  United  States  are  critical  for  a decision  on  syn- 
onymy that  is  not  appropriate  at  this  time.  A comparison  between  populations  of  A.  pygmaeus 
and  A.  minutus  showing  overlap  in  total  body  length  is  illustrated  in  Fig.  233. 

Geographic  distribution.  — southern  United  States  (Map  5). 

Relations.  — This  species  is  related  to  A.  patriciae  as  indicated  by  the  similar  connexival 
suture  pattern  on  abdominal  segment  VII  on  the  males  of  both  species. 

Material  examined.  — 43(5,  60? . GEORGIA  - Baker  County:  on  oak  (Hussey,  FSCG).  FLORIDA  - Marion  Coun- 
ty: Ocala  National  Forest  (Knull,  CINC).  Volusia  County:  Edgewater  (Frost,  NMNH).  Broward  County:  2 miles  southwest 
of  Hallandale  under  dead  bark  of  Quercus  virginiana  (Weems,  FSCG).  Lafayette  County,  on  Sabal  palmetto,  (Habeck,  FSCG). 
Pinellos  County:  Dunedin  (Blatchley,  NMNH),  (Blatchley,  CINC),  (Blatchley,  BMNH),  (Blatchley,  INHS),  (Blatchley,  FMNH). 
ARIZONA  - Santa  Cruz  County:  Patagonia,  ex.  mesquite,  (Martin,  CAS);  Santa  Rita  Mountains,  (Knull,  CINC).  Pima  County: 
Tucson  (Knull,  CINC).  Gila  County:  Globe,  (Duncan,  AMNH).  Pinal  County:  Superstition  Mountains,  Lackberry  bark  (Dun- 
can, AMNH).  TEXAS  - Uvalde  County:  Uvalde,  (Knull,  CAS),  (Knull,  CINC);  Sabinal,  (Pierce  and  Pratt,  NMNH);  Uvalde 
County  (Knull,  CINC),  Travis  County:  Austin,  (CAS).  Brazos  County:  College  Station  under  bark  of  redbud  tree  (Wellso, 
TAM),  (Reinhard,  TAM).  Kerr  County:  Kerrville,  (Becker  and  Howden,  CNC),  (Pratt,  NMNH),  Val  Verde  County,  (Knull, 
NMNH).  Gillespie  County:  (Knull,  CINC).  Range  of  dates  of  collection:  November  to  July. 


Aneurus  patriciae  new  species 

Holotype.  — 6,  Jamaica:  Hardwar  Gap,  4,000',  VII. 8. 1966,  Howden  and  Becker,  (CNC). 

Comparison.  — The  spiracle  pattern  of  A.  patriciae  members  is  shared  only  with  A.  dissimi- 
lis  members,  those  of  A.  patriciae  are  much  smaller,  with  rounded  scutellae. 

Description.  — Body  orange-brown,  wing  membrane  darker  brown.  Surface  slightly  rugulose,  subshiny.  Antennal 
segment  I obovate,  II  and  IV  fusiform,  III  cylindrical;  ratio  of  segment  lengths  1.2;1.2;  1:2.7  (Fig.  36).  Head  length/width 
ratio  1:1.1;  tylus  long,  length  to  base  of  antennal  segment  II;  antenniferous  tubercles  short,  length  just  to  base  of  antennal 
segment  I;  postocular  tubercles  short,  length  just  to  lateral  margins  of  eyes  (Fig.  64).  Pronotum  subtrapezoidal,  all  four  mar- 
gins sinuate,  mid-lateral  subventral  projections  visible  dorsally,  length/width  ratio:  1:2  (Fig.  92).  Scutellum  subtriangular, 
length/width  ratio  1: 1.4,  scutellar  whorl  pattern:  mid-anterior  oval  surrounded  by  concentric  ridges  parallel  to  lateral  and 
posterior  margins  (Fig.  120).  Abdomen  subovoid,  width  1.7  mm;  spiracle  pattern  II  through  VII  lateral,  connexival  suture 
entire  dorsally  (Fig.  146),  present  ventrally  as  series  of  faint  ridges,  on  segment  VII  sinuate  around  a callosity,  ventro-later- 
al  fold  present  and  well  developed  to  caudal  margin  of  sternite  VI  (Fig.  171).  External  genitalia:  segment  VII  subrectangular, 
genital  capsule  large,  rounded,  extended  at  least  twice  length  of  segment  VIII,  (Fig.  146).  Total  body  length:  3.9  mm. 

Variation.  — Females  with  connexival  suture  sinuate  posteriorly  on  tergite  VII,  connexival 
suture  sinuate  around  a callosity  on  sternite  VII  to  form  pseudosegment,  (Fig.  197,  223). 

Type  material.  - Paratypes:  Jamaica:  Hardwar  Gap,  July  8,  1966,  4,000',  10d,  79,  (Howden 
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and  Becker)  (CNC). 

Derivation  of  specific  epithet.  — This  species  is  named  in  honor  of  Patricia  Vaurie  of  the 
Entomology  Department,  American  Museum  of  Natural  History. 

Geographic  distribution.  — Caribbean  (Map  8). 

Relations.  — This  species  may  be  closely  related  to  A.  minutus  as  it  shares  a similar  reduc- 
tion of  the  connexival  suture  pattern  on  the  9 sternum. 

Material  examined.  — CUBA  - Santa  Clara  Province:  Soledad,  July  1-7,  1939,  (C.T.  Parson,  AMNH);  Buenos  Aires: 
Trinidad  Mountains,  May  8-14,  1936,  2,500-3,500',  (Darlington,  AMNH). 

Aneurus  aibonitensis  Kormilev 


Aneurus  aibonitensis  Kormilev,  1968b:  4-5. 

Holotype.  — 9,  Puerto  Rico,  Aibonito  BF,  Medina  coll.,  VI.  1961  (USNM  type  69795). 

Comparisons.  — Aneurus  aibonitensis  members  have  an  abdominal  spiracle  pattern  similar 
to  that  of  A.  pisoniae  members.  However,  those  of  A.  aibonitensis  are  distinguished  by  the  well 
developed,  sinuate,  connexival  suture  and  callosity  pattern  on  the  ventral  surface  of  abdomin- 
al segment  VII. 

Description.  — 6,  Puerto  Rico:  Adjuntas;  San  Juan,  May  3,  1934.  Color  dark  red-brown.  Surface 

rugulose.  Antennal  segment  I obovate,  II  subobovate,  III  terete,  IV  fusiform;  ratio  of  segment  lengths  1:1: 1:2.2  (Fig.  18). 
Head:  length/width  ratio  1:1.2,  tylus  short,  length  to  distal  end  of  antennal  segment  I,  antenniferous  tubercles  acute,  short, 
to  base  of  antennal  segment  I:  postocular  tubercles  well  developed,  extended  beyond  lateral  margins  of  eyes  (Fig.  46).  Pro- 
notum  sub  trapezoidal,  wider  posteriorly,  all  four  margins  sinuate;  length/width  ratio:  1:2  (Fig.  74).  Scutellum  subtriangular, 
apex  rounded  posteriorly;  length/width  ratio  1:1.4;  scutellar  whorl  pattern  a series  of  mid-anterior  oval  callosity  ridges  sur- 
rounded by  concentric  ridges  parallel  to  posterior  and  lateral  margins;  anterolateral  ridges  present  (Fig.  102).  Abdomen  elon- 
gate, subovate;  width  1.4  mm;  abdominal  spiracle  pattern:  II,  V through  VII  lateral,  III  and  IV  ventral  but  both  near  lateral 
margin;  connexival  suture  entire  on  dorsal  surface  (Fig.  131),  ventrally  connexival  suture  present  as  a series  of  broken  paral- 
lel ridges  medial  to  ventral  spiracles,  suture  strongly  indented  on  sternum  VII;  ventral  fold  lateral  to  ventral  spiracles  present 
and  well  developed  to  caudal  margin  of  segment  VI  (Fig.  156).  External  genitalia:  segment  VIII  rectangular,  genital  capsule 
short,  rounded,  length  to  dorsal  end  of  segment  VIII  (Fig.  131).  Total  body  length:  3.6  mm. 

Variation.  — I have  not  seen  females  of  this  species. 

Habitat.  — Collected  from  decaying  wood. 

Geographical  distribution.  — Puerto  Rico  (Map  8). 

Relations.  — Until  9 specimens  of  this  species  have  been  examined  its  relationship  to  other 
Aneurus  species  is  unclear.  However,  A.  aibonitensis  may  be  related  to  A.  neojamaicensis  on 
the  basis  of  similar  spiracle  pattern  and  geographic  proximity. 

Material  examined.  — 3d.  PUERTO  RICO  - Adjuntas;  San  Juan,  May  3,  1934,  (NMNH). 

Aneurus  neojamaicensis  new  species 

Holotype.  — 6,  Jamaica:  Barbecue  Bottom,  VIII.  12.66;  H.F.  Howden  (CNC). 

Comparison.  - This  species  is  similar  to  A.  pusillus  in  shape  of  scutellum  and  male  genital 
capsule,  but  can  be  distinguished  by  its  much  rounder  abdomen. 

Description.  — Color  uniform,  light  yellow-brown.  Surface  mildly  rugulose.  Antennal  segment  I obovate,  II  subovate, 
III  terete,  IV  fusiform;  ratio  of  segment  lengths  1:1: 1:2.8  (Fig.  35).  Head:  length/width  ratio  1:1.1;  tylus  length  to  base  of 
antennal  segment  II,  antenniferous  tubercles  short,  rounded  laterally,  postocular  tubercles  well  developed,  extended  to  lat- 
eral margin  of  eyes  (Fig.  63).  Pronotum  subtrapezoidal,  wider  posteriorly,  all  four  margins  sinuate;  length/width  ratio  1:2.5 
(Fig.  91).  Scutellum  subtriangular;  length/width  ratio  1:1.2;  scutellar  whorl  pattern:  mid-anterior  rugosity  random,  surroun- 
ded posteriorly  by  concentric  ridges  parallel  to  lateral  and  posterior  margins  of  scutellum  (Fig.  119).  Abdomen  elongate, 
sides  subparallel  lateral  margins  minutely  serrate;  width  1.2  mm;  spiracle  pattern  II,  V,  VI,  VII  lateral,  III  and  IV  ventral  with 
III  more  distant  from  lateral  margin  than  IV;  connexival  suture  complete  dorsally  (Fig.  145),  ventrally,  connexival  suture  pre- 
sent as  faint  series  of  ridges  terminated  at  caudal  margin  of  sternum  VI;  ventral  fold  lateral  of  ventral  spiracles  present  to  cau- 
dal margin  of  sternum  VI  (Fig.  170).  External  genitalia:  segment  VIII  rectangular,  short;  genital  capsule  large  extended  post- 
eriorly twice  length  of  segment  VIII,  rounded  posteriorly,  slightly  flattened  dorsoventrally  (Fig.  145).  Total  body  length: 

3.1  mm. 
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Variation.  — Females  slightly  larger:  4.1  mm,  color  more  red-brown;  connexival  suture  sin- 
uate posteriorly  on  tergum  VII,  sinuate  around  callosity  on  sternum  VII  to  form  pseudosuture, 
(Fig.  196,  222). 

Type  material.  — paratypes:  Jamaica:  Barbecue  Bottom,  August  12,  1966,  19,  (Howden, 
CNC),  August  6,  1966,  19,  (Howden,  CNC). 

Derivation  of  specific  epithet.  — This  species  is  named  for  its  type  locality,  Jamaica. 

Geographic  distribution.  — Jamaica  (Map  8). 

Relations.  — This  species  is  related  to  A.  championi  as  indicated  by  the  similar  connexival 
suture  pattern  on  female  abdominal  segment  VII  of  both  species  and  the  lack  of  sutures  on 
sternum  VII  in  males  of  both  species. 

Aneurus  championi  Kormilev 

Aneurus  politus  Champion,  1898:115;  nec  Say,  1831:31. 

Aneurus  championi  Kormilev,  1968b: 2-10. 

Holotype.  — 9,  Guatemala:  Chicacao;  E.J.  Hambleton  coll.,  7. VII.  1945.  USNM  type  69799. 

Comparisons.  — Specimens  of  this  species  are  similar  to  those  of  A.  minutus  in  the  spiracle 
pattern,  but  differ  by  the  well  developed  postocular  tubercles  and  dorsally  visible  subventral 
projections  at  the  midlateral  margins  of  the  pronotum  of  A.  championi  members. 

Description.  — 6,  Guatemala:  Capetillo.  Color  orange-brown.  Surface  shiny,  mildly  rugulose.  Antennal  segment  I 
obovate,  II  clavate,  III  terete,  IV  fusiform,  ratio  of  segment  lengths  1:1: 1:2.3  (Fig.  22).  Head:  length/width  ratio  1:1.2; 
tylus  thin,  short,  distal  tip  of  antennal  segment  I not  attained;  antenniferous  tubercles  rounded,  poorly  developed;  postocu- 
lar tubercles  well  developed,  extended  beyond  lateral  margins  of  eyes  (Fig.  50).  Pronotum  subtrapezoidal,  wider  posteriorly, 
all  four  margins  strongly  sinuate;  subventral  projections  visible  dorsally  at  midlateral  pronotal  margins;  length/width  ratio 
1:2  (Fig.  78).  Scutellum  subtriangular;  length/width  ratio  1:1.7;  scutellar  whorl  pattern  a mid-anterior  elliptic  callosity  sur- 
rounded by  concentric  ridges  paralleling  posterior  and  lateral  margins  of  scutellum  (Fig.  106).  Abdomen  subovoid;  width 
2.1  mm;  spiracles  II,  VI,  VII  lateral,  III,  IV,  V ventral,  equally  distant  from  lateral  edge;  connexival  suture  entire  dorsally 
(Fig.  134),  present  as  faint  ridge  ventrally  terminated  at  caudal  margin  of  sternum  VI;  fold  lateral  to  ventral  spiracles  pres- 
ent but  terminated  at  mid-length  of  sternum  VI  (Fig.  159).  External  genitalia:  segment  VIII  sub  cylindrical;  genital  capsule 
rounded,  short  to  distal  end  of  segment  VIII  (Fig.  134).  Total  body  length  4.6  mm. 

Variation.  — Female  slightly  larger  than  male,  connexival  suture  on  the  female  abdomen  sin- 
uate posteriorly  on  tergum  VII,  ventrally  extended  to  sternite  VII  where  callosity  is  surround- 
ed and  pseudosegment  created;  fold  lateral  to  ventral  spiracles  extended  posteriorly  to  spiracle 
VII  (Fig.  184,  210). 

Geographical  distribution.  — southern  Central  America  (Map  6). 

Relations.  — Aneurus  championi  is  most  closely  related  to  A.  neojamaicensis  as  indicated 
by  similarity  in  connexival  suture  pattern  on  abdominal  segment  VII  of  the  females  of  both 
species. 

Material  examined.  — id,  i9.  Guatemala  - Sacatepdquez:  Capetillo  (Champion,  bm). 

Aneurus  simplex  Uhler 


Aneurus  simplex  Uhler,  1871:106,  1878:421;  Stal,  1873:146;  Bergroth,  1892:337;  Lethierry  and  Severin,  1896:47; 
Heidemann,  1904:164;  Van  Duzee,  1917:141;  Britton,  1923:329;  Usinger  and  Matsuda,  1959:100;  Kormilev,  1968b:2. 

New  Synonomy.  — Aneurus  septentrionalis  Walker,  1873:30;  Bergroth,  1892:337;  Lethier- 
ry and  Severin,  1896:46;  Van  Duzee,  1917: 141 ; Blatchley,  1926:330;  Usinger  and  Matsuda, 
1959:100;  Kormilev,  1968b:2. 

Holotype.  - “New  England”,  (CAS). 

Comparison.  — Males  of  this  species  can  be  easily  separated  from  all  other  Aneurus  males 
and  treated  in  this  revision  by  the  posterior  protuberance  on  the  genital  capsule. 

Description.  — 6,  “Vermont”  (AMNH).  Color  yellow-brown.  Surface  moderately  polished,  sub-shiny.  Antennal 
segment  I obovate,  II  clavate,  III  terete,  IV  narrowly  fusiform;  ratio  of  segment  length  1:1.2: 1.5:3  (Fig.  39).  Head  length/ 
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width  ratio  1:1.1;  tylus  length  to  proximal  third  of  antennal  segment  II;  antenniferous  tubercles  short,  not  extended  to  base 
of  antennal  segment  I;  postocular  tubercles  well  developed,  extended  beyond  lateral  margin  of  eyes  (Fig.  67).  Pronotum  sub- 
trapezoidal,  wider  posteriorly,  lateral  margins  sinuate,  length/width  ratio  1:2  (Fig.  95).  Scutellum  short  semicircular,  length/ 
width  ratio  1: 1.5;  scutellar  whorl  pattern  a set  of  anterior  longitudinal  ridges  surrounded  by  concentric  ridges  posteriorly  and 
laterally,  antero-lateral  ridges  absent  (Fig.  124).  Abdomen  subovoid,  width  1.9  mm;  abdominal  spiracle  pattern  II,  V through 
VII  lateral,  visible  dorsally,  III  and  IV  ventral,  equally  distant  from  lateral  edge,  connexival  suture  entire  dorsally  (Fig.  149); 
ventrally  connexival  suture  present  only  as  faint  series  of  parallel  broken  ridges  terminated  at  posterior  margin  of  sternite  VI; 
fold  lateral  to  ventral  spiracles  faintly  present  on  segments  II  through  V (Fig.  174).  External  genitalia:  segment  VIII  short, 
rectangular,  spiracles  terminal;  genital  capsule  short,  rounded,  wider  than  long  with  slight  rounded  terminal  protuberance, 
capsule  not  extended  to  distal  end  of  segment  VIII  (Fig.  149).  Total  body  length:  4.8  mm. 

Variation.  - Females  generally  longer,  4.9  - 5.4  mm,  with  connexival  suture  entire  dorsally, 
forked  on  sternum  VII  to  form  a pseudosegment  (Fig.  201,  227). 

Geographic  distribution.  — This  species  follows  the  boreal  zone  from  northern  New  York 
west  across  Canada,  south  through  Colorado  and  north  to  Alaska  (Map  1 ). 

Relations.  — This  species  is  related  to  A.  roseae  as  indicated  by  the  sinuate  condition  of 
the  female  sternite  VII  and  lack  of  connexival  suture  from  the  male  sternite  VII. 

Material  examined.  — 18<3,  39?.  CANADA.  YUKON  TERRITORY  - Gravel  Lake,  58  mi  east  of  Dawson,  2,050' 

August  13,  1962,  (Skitsko,  CNC),  NORTHWEST  TERRITORIES  - Aklavik  (Bryant  CINC),  BRITISH  COLUMBIA  - Hazelton, 
(Barbeau,  CAS);  Kaslo,  (Caudell,  CAS);  (Cockle,  CNC),  (Currie,  NMNH);  Bernon,  (Hopping,  CAS);  Terrace,  (Hippisley,  CAS); 
Summit  Lake,  mile  392  on  the  Alaska  Highway,  4,500'  (Leech,  CNC);  (MacDougall,  CNC);  Lorna,  on  Picea  engelmanni, 
(Hopping,  CNC);  Kicking  Horse  Camp,  (Hopping,  CINC);  Kootenay  National  Park,  36  miles  north  of  Radwin,  on  Picea  engel- 
manni (O’Brien,  OBTF).  ALBERTA  - Banff,  (Bryant,  CINC).  MANITOBA  - Gillam,  (Brown,  CNC).  ONTARIO  - Nipigon,  l9, 
(CAS);  Labrador:  Goose  Bay,  (Beckel,  CNC).  UNITED  STATES.  ALASKA  - 28  miles  south  of  Delta  Junction,  September 
3,  1956,  on  Picea  glauca,  (Downing,  NMNH).  WASHINGTON  - Thurston  County:  Olympia  (T.  Kincaid,  CAS).  OREGON  - 
Union  County:  North  Powder  Lakes,  (Edmonton,  NMNH).  MONTANA  - Mineral  Co.:  Saint  Regis,  (Waldorf,  NMNH).  COL- 
ORADO - Pingree  Park  (Beamer,  UKL).  NEW  YORK  - St.  Lawrence  County:  Cranberry  Lake  (Hatch,  FSCG).  NEW  HAMP- 
SHIRE - Carroll  County:  Crawford,  (Parshley,  CAS).  Coos  County:  White  Mountains  (Shartliff,  AMNH).  “Vermont”, 
(Sprague,  AMNH),  (Henshae,  AMNH).  MAINE  - Penobscot  County:  Wissataquoik  River,  (AMNH).  “MASSACHUSETTS”  - 
(Pharshley,  CAS).  Range  of  dates  of  collection:  June  to  September. 


Aneurus  roseae  new  species 

Holotype.  — 6,  Texas:  Kerrville,  April  24,  1953,  on  cedar  chips  on  ground  (Bottimer,  CNC). 

Comparison.  - Specimens  are  similar  in  appearance  to  those  of  A.  minutus  and  A.  arizonen- 
sis  but  males  of  A.  roseae  are  separated  by  the  larger  genital  capsule. 

Description.  — Color  uniformly  yellow-brown.  Surface  rugulose.  Antennal  segment  I obovate,  II  and  IV  fusiform, 

III  cylindrical;  ratio  of  segment  lengths  1: 1:1:2  (Fig.  38).  Head  length/width  ratio  1:1.1;  tylus  length  to  apical  end  of  anten- 
nal segment  I;  antenniferous  tubercles  small,  acute;  postocular  tubercles  short,  denticulate,  not  extended  to  lateral  margin 
of  eyes  (Fig.  66).  Pronotum  subtrapezoidal,  wider  posteriorly,  all  four  margins  sinuate,  lateral  margins  serrate;  length/width 
ratio  1: 1.9  (Fig.  94).  Scutellum  subtriangular,  length/width  ratio  1 : 1.4;  scutellar  whorl  pattern  a series  of  mid-anterior  ridges 
which  form  an  oval  surrounded  by  concentric  ridges  parallel  to  posterior  and  lateral  margins,  antero-lateral  ridges  present 
(Fig.  123).  Abdomen  elongate,  lateral  margins  mildly  serrate;  width  1.6  mm,  spiracles  II,  VI  and  VII  lateral,  III,  IV,  V ventral 
and  equally  distant  from  lateral  edge,  connexival  suture  entire  dorsally  (Fig.  148),  ventrally  present  as  faint  series  of  parallel 
ridges  terminated  at  caudal  margin  of  sternite  VI,  no  pseudosegments  present;  fold  lateral  to  ventral  spiracles  terminated  at 
caudal  margin  of  sternite  V (Fig.  173).  External  genitalia:  segment  VIII  rectangular;  genital  capsule  elongate,  rounded  poster- 
iorly, extended  posteriorly  twice  the  length  of  segment  VIII  (Fig.  148).  Total  body  length:  4.0  mm. 

Variation.  — Female  larger  (4.3  mm),  with  more  developed  postocular  tubercles.  Connexi- 
val suture  present  through  sternum  VII,  forked  on  sternum  VII  to  surround  callosity  to  create 
a pseudosegment  (Fig.  200,  226). 

Type  material.  - Paratype.  TEXAS  - Big  Bend  National  Park,  Pulliam  Canyon,  5,700', 

May  17,  1959,  19,  (Howden  and  Becker,  CNC). 

Derivation  of  specific  epithet.  — This  species  is  named  in  honor  of  Rose  Adlington  (Ameri- 
can Museum  of  Natural  History)  representing  all  scientific  technicians  in  recognition  for  their 
important  supportive  roles  in  systematics  research. 

Geographic  distribution.  — Texas  (Map  4) 

Relations.  — This  species  is  related  to  A.  simplex  as  indicated  by  the  similar  sinuate  connexi- 
val suture  condition  on  the  female  sternum  VII. 
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Aneurus  froeschneri  Kormilev 

Aneurus  froeschneri  Kormilev,  1968b:  7. 

Holotype.  — 9,  Panama:  El  Valle,  N.L.H.  Krauss  coll.  XI-1946,  USNM  type  No.  69797 . 

Comparison.  — Specimens  are  similar  to  those  of  A.  minutus  in  spiracle  pattern  but  are 
distinguished  by  the  more  elongate  abdomen,  and  posteriorly  narrowing  scutellum.  In  A.  min- 
utus specimens  scutella  are  evenly  rounded. 

Description.  — 6,  Mexico:  Orizaba:  Vero  Cruz,  (AMNH).  Color  uniformly  dark  orange-brown.  Surface  finely  rugu- 
lose.  Antennal  segment  I obovate,  II  subobovate,  III  and  IV  terete;  ratio  of  segment  lengths  1.2: 1.2: 1:1.4: 2.7  (Fig.  26).  Head: 
length/width  ratio  1:1.1;  tylus  length  to, distal  end  of  antennal  segment  I;  antenniferous  tubercles  well  developed,  length  to 
base  of  antennal  segment  I;  postocular  tubercles  well  developed,  extended  to  lateral  margins  of  eyes  (Fig.  54).  Pronotum  sub- 
trapezoidal,  wider  posteriorly,  lateral  margins  strongly  sinuate,  length/width  ratio  1/1.9  (Fig.  82).  Scutellum  subtriangular; 
length  1:1.2;  scutellar  whorl  pattern  a mid-anterior  oval  callosity  surrounded  by  concentric  ridges  parallel  to  posterior  and 
lateral  margins  (Fig.  110).  Abdomen  elongate,  spiracles  II,  VI  and  VII  lateral,  III,  IV,  V ventral  and  equally  distant  from  lat- 
eral margin;  connexival  suture  entire  dorsally  (Fig.  137),  ventrally  present  as  faint  series  of  ridges  terminated  at  caudal  mar- 
gin of  sternum  VI,  fold  lateral  to  ventral  spiracles  present  from  sterna  III  through  VI  (Fig.  162).  External  genitalia:  segment 
VIII  deltoid;  genital  capsule  short,  rounded,  not  as  long  posteriorly  as  segment  VIII  (Fig.  137).  Total  body  length:  3.85  mm. 

Variation.  — Females  with  connexival  suture  sinuate  posteriorly  on  tergite  VII,  extremely 
faint  connexival  suture  markings  obvious  only  on  sternum  VII  where  it  is  formed  to  surround 
callosity  (Fig.  188,  214). 

Geographical  distribution.  — Central  America  (Map  6). 

Relations.  — This  species  may  be  closely  related  to  A.  arizonensis  as  females  share  similar 
reductions  in  the  connexival  suture  pattern  of  the  sternum. 

Material  examined.  — 10d,  59.  MEXICO  and  VERA  CRUZ:  Orizaba  (Mann,  AMNH);  same  locality,  data  (CINC). 


Aneurus  arizonensis  new  species 

Holotype.  — 6,  Arizona:  Chiriahua  Mountains,  September  14,  1938,  (Knull,  CINC). 

Comparisons.  — This  species  is  related  to  A.  fiskei  and  A.  inconstans  as  indicated  by  the 
sinuate  connexival  suture  on  sternite  VII,  but  is  distinguished  from  these  latter  species  by  a 
narrower  body  and  more  developed  antenniferous  and  postocular  tubercles. 

Description.  — Color  dark  red-brown  with  darker  brown  wings.  Surface  rugulose.  Antennal  segment  I obovate,  II 
subobovate,  III  cylindrical,  IV  fusiform;  ratio  of  lengths  1.4: 1:1.4: 3 (Fig.  19).  Head:  length/width  ratio  1:1.1;  tylus  exten- 
ded to  base  of  antennal  segment  II;  antenniferous  tubercles  well  developed,  acute,  extended  beyond  base  of  antennal  segment 
I;  postocular  tubercles  well  developed,  extended  beyond  lateral  margin  of  eyes  (Fig.  47).  Pronotum  subtrapezoidal,  wider 
posteriorly,  lateral  margins  sinuate,  length/width  ratio  1:2  (Fig.  75).  Scutellum  semicircular,  length/width  ratio  1:1.5;  scut- 
ellar whorl  pattern  a mid-anterior  longitudinal  oval  surrounded  by  concentric  ridges  parallel  to  lateral  and  posterior  margins, 
anterolateral  ridges  present,  scutellum  with  squared  appearance  instead  of  actual  subtriangular  shape  (Fig.  103).  Abdomen 
subovate,  width  1.7  mm;  spiracles  II,  VI,  VII  lateral,  III,  IV,  V ventral  and  equally  distant  from  lateral  margin;  connexival 
suture  entire  dorsally,  no  pseudosegment  present  either  dorsally  (Fig.  132)  or  ventrally;  ventrally  connexival  suture  present 
as  a series  of  parallel  broken  ridges  on  each  segment  terminated  at  caudal  margin  of  sternite  VI;  fold  lateral  to  ventral  spir- 
acles present  from  sternum  III  to  spiracle  on  sternum  VI  (Fig.  157).  External  genitalia:  segment  VIII  subrectangular;  geni- 
tal capsule  short,  rounded,  total  length  of  segment  VIII  not  reached  (Fig.  132).  Total  body  length:  4.0  mm. 

Variation.  — Females  generally  larger  but  with  similar  body  proportions,  connexival  suture 
entire  dorsally,  sinuate  on  sternites  VII  (Fig.  181,  207). 

Type  material.  - Paratypes.  ARIZONA  - Cochise  County:  Chirichua  Mountains,  September 
14,  1938,  26,  19,  (Knull,  CINC),  19  same  date,  (AMNH),  July  14,  1936,  26,  (Knull,  CINC), 
June  15,  1939,  29,  (Knull,  CINC);  Huachuca  Mountains,  August  6,  1905,  19,  (NMNH),  Aug- 
ust 12,  1950,  19,  (Knull,  NMNH),  Huachuca  Mountains,  16,  19,  (NMNH). 

Derivation  of  specific  epithet.  — Aneurus  arizonensis  is  named  to  indicate  this  species  is 
known  to  date  only  from  the  state  of  Arizona. 

Geographical  distribution.  — Arizona  mountains  (Map  4). 

Relations.  — This  species  is  related  to  A.  fiskei  on  the  basis  of  similarities  shared  by  speci- 
mens of  the  two  species  in  the  reduced  connexival  suture  pattern  on  the  sternum. 
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Aneurus  fiskei  Heidemann 

Aneurus  fiskei  Heidemann,  1904: 164;  Sherman,  1905:9;  Torre-Bueno,  1908:227;  Van  Duzee,  1917: 142;  Britton,  1923: 

739;  Blatchley,  1926:331;  Usinger  and  Matsuda,  1959: 100;  Kormilev,  1968b:3. 

Holotype.  — No.  8049  USNM. 

Comparisons.  — This  species  is  unique  in  its  combination  of  small  body  size,  spiracle  pat- 
tern, with  both  antennal  segments  I and  II  rounded. 

Description.  — 6,  New  York:  Westchester  County:  White  Plains,  September  7,  1907  (CAS).  Color:  rusty-yellow- 
brown.  Surface  rugulose.  Antennal  segment  I obovate,  II  subobovate,  III  cylindrical,  IV  fusiform;  ratio  of  segment  lengths 
1.1: 1: 1. 2:2.5  (Fig.  25).  Head:  length/width  ratio  1:1.1;  tylus  length  to  apical  third  of  antennal  segment  I;  antenniferous 
tubercles  length  to  base  of  antennal  segment  I;  postocular  tubercles  dentriculate,  short,  not  extended  to  lateral  margins  of 
eyes  (Fig.  53).  Pronotum  sub  trapezoidal,  wider  posteriorly,  lateral  margins  sinuate,  mildly  serrate;  length/width  ratio  1:2 
(Fig.  81).  Scutellum  semicircular,  anterolateral  ridges  present;  length/width  ratio  1:1.5;  scutellar  whorl  pattern  a granular 
surface  of  faint  concentric  ridges  parallel  to  posterior  and  lateral  margins  (Fig.  109).  Abdomen  subovoid;  width  1.7  1/2  mm; 
spiracles  II  and  VII  lateral,  III  through  VI  ventral,  equally  distant  from  lateral  margin;  connexival  suture  entire  dorsally  (Fig. 
136),  ventrally  present  as  a series  of  broken  ridges,  forked  on  sternum  VII;  fold  lateral  to  ventral  spiracles  absent  (Fig.  161). 
External  genitalia:  segment  VIII  deltoid;  genital  capsule  equal  in  length  to  segment  VIII  (Fig.  136).  Total  body  length:  3.9 
mm. 

Variation.  — Female  abdomen  shows  connexival  suture  entire  dorsally,  and  sinuate  on  stern- 
ite  VII  (Fig.  187,  213). 

Geographical  distribution.  — United  States,  Mexico  and  Cuba  (Map  3). 

Relations.  — Aneurus  fiskei  is  related  to  A.  inconstans  by  virtue  of  the  spiracle  pattern  and 
sinuate  connexival  suture  conditions  on  sternites  shared  by  females  of  the  two  species. 

Material  examined.  — 49(5,  409.  ILLINOIS  - Jackson  County:  Carbondale  (INHS).  MICHIGAN  - Berrien  County: 
Warren  Woods,  E.K.  Warren  Preserve  (Hussey,  NMNH).  Allegan  County:  Allegan  (Psota,  FMNH).  OHIO  - Hocking  County: 
(Knull,  (NMNH).  Delaware  County:  June  21,  (Knull,  NMNH).  Fairfield  County:  (Knull,  NMNH).  PENNSYLVANIA  - Bed- 
ford County:  (Heidemann,  NMNH).  CONNECTICUT:  Fairfield  County:  New  Canaan  (Favreau,  AMNH);  Brookfield  (CAS). 
NEW  YORK  - Westchester  County:  White  Plains  (BM),  (AMNH),  (Lacey,  AMNH),  (Olsen,  AMNH),  (UKL),  (CAS);  Pelham, 
(Lacey,  AMNH);  New  Rochelle,  (Lacey,  AMNH).  Orange  County:  Bear  Mountain,  (Schott,  AMNH).  Suffolk  County:  Wyan- 
danch,  (Schott,  AMNH);  Yaphank,  (NMNH);  Sea  Cliff  (AMNH);  Cold  Spring  Harbor  (Parshley,  CAS),  (Torre-Bueno,  UKL). 
NEW  JERSEY  - Bergen  County:  Fort  Lee  District  (NMNH),  (Zabriskie,  AMNH).  Passaic  County:  Ramapo  Mountains:  Bear 
Swamp,  July  11,  (NMNH).  Morris  County:  Newfoundland,  (NMNH).  MARYLAND:  Montgomery  County:  Plummers  Island, 
(Barber,  NMNH),  (McAtee,  NMNH),  (Schwartz,  NMNH);  2 miles  east  of  Silver  Spring  (Nelson,  NMNH).  DISTRICT  OF  COL- 
UMBIA: in  flight,  (Sabrosky,  NMNH).  VIRGINIA:  Faquier  County:  Paris  (NMNH).  Lee  County:  Stone  Creek,  (AMNH), 

Jones  Creek,  (AMNH).  NORTH  CAROLINA:  Polk  County:  Tryon,  (Fiske,  NMNH)  (Cotype).  Cherokee  County:  Soco  Val- 
ley (Green,  CAS);  Black  Mountains  (Beutenmuller,  AMNH),  (AMNH).  TENNESSEE  - Smoky  Mountains  National  Park,  (Bul- 
lock-Dreisbach,  NMNH).  TEXAS  - Colorado  County:  Columbus,  (Schwartz,  CAS).  MEXICO.  NUEVO  LEON.  Chipinique  Mesa 
near  Monterrey,  5,400',  (Howden,  CNC),  July  22,  1963,  (Howden,  CNC),  (Howden,  CNC).  CUBA.  San  Vincente  de  Vinales, 
(Archer,  AMNH);  Soledad  near  Cienfuegos,  August  6,  1920,  (Weber,  AMNH).  Range  of  dates  of  collection:  throughout  the 
year. 


Aneurus  inconstans  Uhler 


Aneurus  inconstans  Uhler,  1871:105,  1878:420;  Stal,  1873:146;  Provancher,  1887: 169;  Bergroth,  1892:737;  Lethierry 
and  Severin,  1896:46;  Van  Duzee,  1894:182,  1917: 14;  Blatchley,  1926:329;  Torre-Bueno,  1908:227,  1935: 113-114;  Brit- 
ton, 1923:739;  Usinger  and  Matsuda,  1959: 100;  Kormilev,  1968b:  10. 

Holotype.  — 6,  No.  13,  Harris  Collection,  “ Aradus  sanguinosus  Say,  Mss.,  May  29th.  1822 
Mass,  on  a fence”  (CAS). 

Comparison.  — Specimens  of  A.  inconstans  are  distinguished  from  specimens  of  all  other 
species  of  Aneurus  in  this  revision  by  the  unique  scutellar  shape  and  well  developed  antero-lat- 
eral  ridges  (Fig.  113). 

Description.  — <3,  New  Jersey:  Passaic  County:  Greenwood  Lake  (AMNH).  Color  deep  reddish  brown-black.  Surface 
rugulose.  Antennal  segment  I obovate,  II  clavate,  III  terete,  IV  fusiform;  ratio  of  segment  lengths  1 : 1.2: 1.6: 2 (Fig.  29).  Head: 
length/width  ratio  1:1.1;  tylus  length  to  mid-length  of  antennal  segment  I;  antenniferous  tubercles  to  base  of  antennal  segment 
I;  postocular  tubercles  short,  rounded  (Fig.  57).  Pronotum  subtrapezoidal,  wider  posteriorly,  lateral  margins  sinuate;  length/ 
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width  ratio  1:2  (Fig.  85).  Scutellum  elongate,  lateral  margins  sinuate;  length/width  ratio  1:1.1;  scutellar  whorl  pattern  a 
faint  rounded  median  longitudinal  ridge  surrounded  by  concentric  ridges  parallel  to  posterior  and  lateral  margins  (Fig.  113). 
Abdomen  subovoid;  width  2.6  mm;  spiracles  II  and  VII  lateral,  III  through  VI  ventral,  equally  distant  from  lateral  margin; 
connexival  suture  entire  dorsally  (Fig.  139),  present  as  faint  series  of  ridges  on  sterna  III  through  VI,  terminated  at  caudal 
margin  of  sternum  VI;  fold  lateral  to  ventral  spiracles  absent  (Fig.  164).  External  genitalia:  segment  VIII  deltoid;  genital 
capsule  slightly  longer  than  segment  VIII  (Fig.  139).  Total  body  length:  5.0  mm. 

Variation.  — 9,  connexival  suture  sinuate  on  sternite  VII,  suture  entire  dorsally  (Fig.  191, 
217). 

Geographic  distribution.  — Canada  and  the  United  States  (Map  2). 

Relations.  — This  species  is  related  to  A fiskei  as  indicated  by  the  sinuate  condition  of 
the  connexival  suture  on  sternum  VII. 

Material  examined.  — liod,  1329.  Canada,  alberta  - Biiby  (Bryant,  cas).  nova  scotia  - Smith’s 
Cove  (CAS).  QUEBEC  - Knowlton  (Walley,  CAS),  (Brown,  CAS);  Montreal  Island  (UKL).  UNITED  STATES.  MAINE  - 
Cumberland  County  (Nocolay,  AMNH).  Penobscot  County:  Orono,  (AMNH).  Hancock  County:  Mount  Desert  Island  (AM 
NH).  Piscatagius  County:  Mount  Katahdin  (NMNH).  Kennebec  County: Augusta  (Brower,  NMNH).  Washington  County: 
Dennysville,  on  fir  (NMNH).  NEW  HAMPSHIRE  - Coos  County:  Mount  Washington  (AMNH);  Randolf,  (Bell,  AMNH), 
(Sherman,  AMNH):  Crawfords,  (Parshley,  FMNH),  (Parshley,  CAS).  Grafton  County:  Franconia,  (AMNH).  VERMONT  - 
Washington  County:  Montpelier,  (Parshley,  FMNH).  MASSACHUSETTS  - Essex  County:  Ipswich,  (Darlington,  BM).  Hamp- 
shire County:  Amherst  (Erikson,  NMNH);  Leeds,  (Parshley,  FMNH),  (Parshley  and  Torre-Bueno,  CAS);  Northampton, 
under  bark  of  apple  (Parshley,  CAS),  (Thompson,  CAS).  Berkshire  County:  Cummington,  April  4,  1934,  1,400'  (Gurney, 
NMNH),  under  bark,  (Gurney,  NMNH).  Suffolk  County:  Boston  (Parshley,  CAS).  Middlesex  County:  Sherborn  (NMNH); 
Tyngsboro  (AMNH);  Holliston,  (Banks,  AMNH).  Nortolk  County:  Blue  Hills  Range  (Johnson,  AMNH).  Franklin  County: 
Mount  Toby,  Sunderland  (Parshley,  CAS).  “Massachusetts”,  (AMNH).  NEW  YORK  - Saint  Lawrence  County:  Cranberry 
Lake  (NMNH),  (Drake,  BM).  Clinton  County:  Whiteface  Mountain  (Maldrich,  NMNH),  1 9 , (Leng,  NMNH).  Essex  County: 
Keene  Valley,  (Notman,  NMNH).  Onedia  County:  Trenton  Falls  (NMNH).  Wayne  County:  Macedon  (Hood,  NMNH),  under 
bark  of  maple  stump  (Hood,  NMNH),  under  bark  of  beech  log  (Hood,  NMNH),  under  bark  of  maple  stump  (Hood,  NMNH), 
under  dead  willow  bark  (Hood,  NMNH),  May  4,  elder  bark,  (NMNH).  Tompkins  County:  Ithaca,  (NMNH),  (Van  Dyke,  CAS). 
Erie  County:  Colden,  (Van  Duzee,  CAS);  Lancaster,  (Van  Duzee,  CINC);  Hamburg,  (Van  Duzee,  CAS);  Buffalo,  (Van  Du- 
zee,  CAS),  “aspen”  (Van  Duzee,  CAS),  (Van  Duzee,  CAS),  (NMNH).  Greene  County:  Tannersville,  Onteora  Park,  2,400  - 
2,600'  (Torre-Bueno,  UKL),  (Torre-Bueno,  CINC);  “Green  County”,  2,500',  June  (Howard,  NMNH),  Cattaraugus  County: 
Gowanda  (Van  Duzze,  CAS).  Niagara  County:  Niagara  Falls,  (MCV,  CAS).  Orange  County:  West  Point  (Robinson,  NMNH). 
Westchester  County:  White  Plains,  (UKL), (AMNH),  (BM);  Tuckahoe  (AMNH).  Suffolk  County:  Yaphank  (NMNH);  Cold 
Spring  Harbor,  (Parshley,  CAS);  Nassau  County:  Sea  Cliff,  (AMNH).  Queens  County:  Rockaway  Beach,  (Barber,  NMNH). 
NEW  YORK  - Adirondack  Mountains,  Cascade  Lake,  (NMNH).  Grandview  (NMNH);  “New  York”  (NMNH).  RHODE  IS- 
LAND: (NMNH).  CONNECTICUT  - Fairfield  County:  Stamford  (NMNH).  Litchfield  County:  Prospect  (O’Brien,  OBTF). 
MICHIGAN  - Midland  County  (Dreisbach,  AMNH).  Cheboygon  County:  Douglas  Lake  (Hungerford,  UKL).  INDIANA  - 
Morgan  County,  (Misgrave,  AMNH).  Tippecanoe  County:  West  Lafayette,  McCormick  Woods  (O’Brien,  OBTF);  Turkey 
Run  State  Park  (O’Brien,  OBTF).  OHIO  - Summit  County  (Lipovsky,  UKL).  PENNSYLVANIA  - Philadelphia  County: 
Philadelphia,  Morris  Park  (Lutz,  NMNH).  McKean  County:  Bradford,  under  bark  of  young  apple  tree,  (Munn,  NMNH). 
County  not  determined:  North  Bloomfield  (Guyton,  NMNH).  NEW  JERSEY  - Union  County:  Roselle  Park,  under  beech 
bark,  (Barber,  NMNH);  (Torre-Bueno,  ANMH),  (UKL);Plainfield,  (AMNH).  Passaic  County:  Ramapo  Mountains,  Bear 
Swamp,  (NMNH);  Greenwood  Lake,  (Schotl,  AMNH).  Middlesex  County:  New  Brunswick,  under  dead  Acer  rubrum  bark 
(Hlavac,  AMNH);  Milltown,  (AMNH).  Warren  County:  Hackettstown  (NMNH).  Morris  County:  Boonton  (Greene,  ANSP). 
Glouchester  County:  Westfille  (Lutz,  NMNH);  New  England,  (AMNH).  DELAWARE  - New  Castle  County:  Newark  (Burr, 
UTAH).  MARYLAND  - Prince  Georges  County:  College  Park  (Knab,  FMNH).  DISTRICT  OF  COLUMBIA:  (NMNH).  VIR- 
GINIA: Arlington  County,  (Lushman,  NMNH).  County  not  determined:  Glencarlyn  (AMNH).  NORTH  CAROLINA  - Ma- 
con County:  Highlands,  Whiteside  Mountain,  4,900' , (Mason,  CNC)  . Range  of  dates  of  collection:  March  to  October. 

Aneurus  borealis  new  species 

Holotype.  — 9,  Alaska:  Fairbanks,  No.  31,  9339,  June  8,  1946,  on  birch  leaf,  (NMNH). 
Comparison.  — This  species  is  similar  to  A.  inconstans  as  reflected  by  its  spiracle  pattern, 
but  easily  distinguished  by  its  larger  size,  lighter  color,  thick  tylus  and  dilated  lateral  margin 
of  abdominal  segment  VI. 

Description.  — Color  orange-brown.  Surface  rugulose.  Antennal  segment  I subobovate,  II  clavate,  III  terete,  IV 
fusiform,  ratio  of  segment  lengths  1:1. 2:1. 7:2. 3 (Fig.  21).  Head:  length/width  ratio  1:1,  tylus  thick,  length  of  proximal 
third  of  antennal  segment  II;  antenniferous  tubercles  acute,  length  to  proximal  third  of  antennal  segment  I;  postocular 
tubercles  short,  lateral  margins  of  eyes  not  reached  (Fig.  49).  Pronotum  subtrapezoidal,  wider  posteriorly,  lateral  margins 
strongly  sinuate;  length/width  ratio  1:1.1;  scutellar  whorl  pattern  faint  ridges  concentrically  parallel  to  posterior  and  lateral 
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scutellar  margins  (Fig.  105).  Abdomen  elongate,  sides  sub-parallel;  spiracles  II  and  VII  lateral,  III  through  VI  ventral  and 
equally  distant  from  lateral  edge;  connexival  suture  dorsally  sinuate  on  tergum  VIII  around  callosity  to  form  pseudosegment 
(Fig.  183),  ventrally  connexival  suture  present  as  faint  series  of  ridges,  (sinuate  on  sternite  VII  around  callosity  to  form  pseu- 
dosegment) terminated  at  caudal  margin  of  sternite  VI;  fold  lateral  to  ventral  spiracles  present  on  sterna  III  through  VII  spir- 
acle on  sternite  VI  (Fig.  209).  External  genitalia:  (Fig.  183).  Total  body  length:  6.5  m. 

Variation.  — Males  with  flares  on  abdominal  segments  VI  and  VII,  connexival  suture  dorsal- 
ly sinuate  on  tergum  VII  around  callosity  to  form  pseudosegment,  ventrally  suture  present  as 
faint  series  of  ridges,  terminated  at  caudal  margin  of  sternum  VI;  fold  lateral  to  ventral  spira- 
cles present  on  sternite  III  to  spiracle  on  sternite  VI.  Segment  VIII  deltoid;  genital  capsule 
flattened  dorsoventrally,  extended  beyond  segment  VIII  by  one  third  capsule  length  (Fig.  133, 
158). 

Type  material.  — Paratypes:  CANADA.  YUKON  TERRITORY  - Kirkman  Creek,  June  13, 
1929,  19,  (Barrett,  CINC).  BRITISH  COLUMBIA  - Findlay  Forks,  June  22,  1930,  19,  (Graham, 
UBC).  SASKATCHEWAN  - Meadow  Lake,  June,  1935,  19,  (Peters,  CNC),  June  8,  1933,  19, 
found  in  house,  (CNC).  ONTARIO  - Sudbury,  May  18,  1889,  3,  (Evans,  CAS).  QUEBEC  - Cas- 
capedia  River,  August  7,  1933,  Id,  (Reeks,  CNC).  UNITED  STATES.  ALASKA  - Fairbanks, 
June  8,  1958,  29,  (Washburn,  NMNH).  MAINE  - Kennebec  County:  Augusta,  May  23,  1949, 

Id,  on  clothes  (Browers,  NMNH). 

Derivation  of  specific  epithet.  — This  species  is  named  to  reflect  its  northern  affinities. 

Geographical  distribution.  — Northern  U.S.  and  Canada  extending  north  of  the  Arctic 
Circle  (Map  1 ). 

Relations.  — Aneurus  borealis  is  most  closely  related  to  A.  maryae  as  shown  by  the  incom- 
plete connexival  suture  condition  on  the  9 sternite  VI. 

Aneurus  maryae  new  species 

Holotype.  — d,  Mexico:  Michoacan,  3.4  miles  eash  of  Morelia,  July  2,  1963,  J.  Doyen,  (CAS). 

Comparison.  - Specimens  are  similar  to  those  of  Aneurus  inconstans  in  having  the  same  spir- 
acle pattern,  but  are  easily  distinguished  by  a bi-color  pattern  and  uniformly  elongate  scutel- 
lum. 

Description.  — Color  head,  pronotum  and  scutellum  black;  abdomen  dark  red-blaek.  Surface  rugulose.  Antennal 
segment  I obovate,  II  fusiform,  III  terete,  IV  fusiform;  ratio  of  segment  lengths  1. 3:1:1. 4:2. 6 (Fig.  31).  Head:  length/width 
ratio  1:1.1;  tylus  length  almost  to  distal  end  of  antennal  segment  I;  antenniferous  tubercles  acute,  short,  length  to  base  of 
antennal  segment  I;  postocular  tubercles  extended  to  lateral  margin  of  eyes  (Fig.  59).  Pronotum  sub  trapezoidal,  wider  post- 
eriorly, lateral  margins  sinuate,  length/width  ratio  1:2.1  (Fig.  87).  Scutellum  elongate  with  antero-lateral  ridges;  length/width 
ratio  1:1.2;  scutellar  whorl  pattern  a mid-anterior  “u”  shape  surrounded  by  concentric  ridges  parallel  to  posterior  and  lateral 
margins  (Fig.  115).  Abdomen  subovoid;  width  2.8  mm;  spiracles  II  and  VII  lateral,  III  through  VI  ventral,  equally  distant 
from  lateral  edge;  connexival  suture  entire  dorsally  (Fig.  141),  ventrally  present  as  a series  of  faint  broken  ridges  terminated 
at  caudal  margin  of  sternum  VI,  to  reappear  as  sinuate  depressions  on  caudal  half  of  sternum  VII;  fold  lateral  to  ventral  spir- 
acles present  from  sternite  III  to  spiracle  VII  on  sternum  VII  (Fig.  166).  External  genitalia:  segment  VIII  deltoid;  genital 
capsule  slightly  longer  than  segment  VIII  (Fig.  141).  Total  body  length:  6.5  mm. 

Variation.  - Females  are  generally  larger  than  males;  connexival  suture  present  on  sternites 
III  to  anterior  half  of  sternum  VII  and  is  sinuate  around  a callosity  to  form  a pseudosegment 
(Fig.  193,  219). 

Type  material.  — Paratypes:  MEXICO  - Michoacan:  3.4  miles  east  of  Morelia,  July  2,  1963; 
28d,  319,  (Doyen,  CAS),  Id,  same  data  (AMNH). 

Derivation  of  specific  epithet.  — This  species  is  named  in  honor  of  my  mother,  Mary  Kather- 
ine Dougherty. 

Geographic  distribution.  — Mexico  (Map  7). 

Material  examined.  - MEXICO:  Guerrero:  Omiltemi,  July  14-15,  1966,  2d,  29 , 7,300',  (Ball,  Whitehead,  NMNH). 
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Aneurus  pusillus  Kormilev 


Aneurus  pusillus  Kormilev,  1968b:  3-4. 

Holotype.  — 6,  Guatemala:  Cacao,  Trepe.Aguas,  Alta  v.  Paz,  Schwarz  and  Barber  coll., 

USNM  type  No.  69794. 

Comparison.  - Species  are  unique  among  North  American  Aneurus  in  the  spiracle  pattern. 

Description.  — 9,  Panama:  Canal  Zone:  3 mi.  NW  Gamboa,  (Hespenheide,  PICCHI).  Color  uniformly  orange-brown. 
Surface  rugulose.  Antennal  segment  I obovate,  II  and  IV  fusiform,  III  terete:  ratio  of  segment  lengths  1:1: 1:2,  (no  figure, 
specimen  available  for  illustration  headless).  Head  length/width  ratio  1:1.2;  tylus  scarcely  extended  to  attain  distal  end  of 
antennal  segment  I;  antenniferous  tubercles  poorly  developed;  postocular  tubercles  length  just  to  lateral  margins  of  eyes. 
Pronotum  subtrapezoidal,  wider  posteriorly,  all  four  margins  sinuate;  length/width  ratio  1:1.5.  Scutellum  sub  triangular,  apex 
rounded  posteriorly;  length/width  ratio:  1:1,  scutellar  whorl  pattern  a set  of  concentric  broken  ridges  parallel  to  lateral  and 
posterior  margins  (Fig.  122).  Abdomen  elongate,  sides  subparallel,  width  1.0  mm;  spiracles  II,  V,  VI,  VII  lateral,  III  and  IV 
ventral  located  close  to  lateral  margin;  connexival  suture  sinuate  posteriorly  on  tergum  VII  (Fig.  199),  ventrally  present  as  a 
faint  series  of  parallel  broken  ridges  terminated  at  caudal  margin  of  sternum  VI;  fold  lateral  to  ventral  spiracles  faintly  pre- 
sent through  sternum  VI  (Fig.  225).  External  genitalia:  as  in  Fig.  199.  Total  body  length:  3.45  mm. 

Variation.  — Male  external  genitalia:  segment  VIII  subrectangular,  genital  capsule  elongate, 
extended  posteriorly  about  1 1/2  times  length  of  segment  VIII. 

Geographic  distribution.  — southern  Central  America  (Map  7). 

Relations.  — Aneurus  pusillus  is  most  closely  related  to  A.  usingeri  as  indicated  by  shared 
very  reduced  ventral  connexival  suture  on  the  abdomen  of  females. 

Material  examined.  — 2d,  29.  PANAMA.  Canal  Zone:  Bohio,  February  6-9,  1911,  (Schwarz,  NMNH)  (2  paratypes); 
Paraiso,  February  9,  1911,  (Schwarz,  NMNH);  5 miles  south  of  Gatun  Locks,  January  10,  1974,  (Slater  and  Harrington,  JSSC). 

Aneurus  usingeri  new  species 

Holotype.  — d,  Panama:  Volcan  de  Chiriqui,  2-3,000',  (Champion,  BM). 

Comparison.  — Specimens  have  a similar  spiracle  pattern  to  those  of  A.  minutus  but  are  dis- 
tinguished by  the  abdominal  fold  lateral  to  the  ventral  spiracles  on  sternites  II  and  IV,  only. 

Description.  — Color  uniformly  rusty  brown  with  darker  brown  wing  membrane.  Surface  rugulose.  Antennal  seg- 
ment I obovate,  II  subobovate,  III  terete,  IV  fusiform;  ratio  of  segment  lengths  1. 3:1:1. 2:2. 7 (Fig.  42).  Head  length/width 
ratio  1:1,  tylus  extended  to  distal  end  of  antennal  segment  I;  postocular  tubercles  moderately  developed,  not  extended  to 
lateral  margin  of  eyes  (Fig.  70).  Pronotum  subtrapezoidal,  wider  posteriorly,  all  four  margins  strongly  sinuate;  length/width 
ratio  1:2  (Fig.  98).  Scutellum  sub  triangular,  length/width  1:1.2;  scutellar  whorl  pattern  a mid-anterior  oval  callosity  surround- 
ed by  concentric  ridges,  parallel  to  lateral  and  posterior  scutellar  margin  (Fig.  127).  Abdomen  subovoid,  posterior  lateral  mar- 
gins of  abdomen  serrate;  width  1.6  mm;  spiracles  II,  VI,  VII  lateral,  III,  IV,  V ventral  and  equally  distant  from  lateral  edge; 
connexival  suture  entire  dorsally  (Fig.  152),  ventrally  present  only  as  faint  series  of  ridges  terminated  at  caudal  margin  of 
sternum  VI;  fold  lateral  of  ventral  spiracles  present  only  on  sterna  III  and  IV  (Fig.  177).  External  genitalia:  segment  VIII 
rectangular;  genital  capsule  flattened  dorso-ventrally;  and  squared  distally,  not  extended  to  posterior  margin  of  segment  VIII 
(Fig.  152).  Total  body  length:  3.5  mm. 

Variation.  — Female  connexival  suture  sinuate  on  tergum  VII,  ventrally  connexival  suture 
present  as  faint  series  of  ridges  terminated  at  caudal  margin  of  sternite  VI  (Fig.  204,  230). 

Type  material.  — Paratypes:  PANAMA  - Volcan  de  Chiriqui,  2-3,000',  19,  (Champion,  BM); 
2,500-4,000',  (Champion,  BM).  MEXICO  - Veracruz:  Acayucan,  October  23,  1957,  (Dries- 
bach,  NMNH).  GUATEMALA  - Escuintla:  El  Zapote,  (Champion,  BM). 

Geographic  distribution.  — Central  America  (Map  9). 

Derivation  of  specific  epithet.  — This  species  was  named  in  honor  of  Dr.  R.L.  Usinger  in 
recognition  of  his  excellent  work  with  Hemiptera,  in  particular  Aradidae. 

Relations.  — This  species  is  most  closely  related  to  A.  pusillus  as  indicated  by  their  similar 
reduced  connexival  suture  patterns. 
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Aneurus  montanus  Champion 


Aneurus  montanus  Champion,  1898:114;  Usinger  and  Matsuda,  1959:100;  Kormilev,  1968b: 3. 

Holotype.  — 6;  Guatemala:  Totonicapan,  (BM). 

Comparison.  — This  species  is  the  only  one  of  Central  American  Aneurus  with  uniformly 
deep  red-brown  specimens. 

Description.  — Color  dark  red-brown.  Surface  rugulose.  Antennal  segment  I subobovate,  II  fusiform,  III  cylindrical, 
IV  fusiform;  ratio  of  segment  lengths:  1.4: 1: 1.8:2. 9 (Fig.  33).  Head  length/width  ratio  1:1.1;  tylus  length  not  to  distal  tip 
of  antennal  segment  I;  antenniferous  tubercles  well  developed,  not  extended  to  outer  margin  of  eye  (Fig.  61).  Pronotum  sub- 
trapezoidal,  wider  posteriorly,  all  four  margins  sinuate;  length/width  ratio  1:2  (Fig.  89).  Scutellum  subtriangular,  very  round- 
ed posteriorly;  length/width  ratio  1:1.6,  scutellar  whorl  pattern  a mid-longitudinal  ridgelet;  anterolateral  ridges  present  (Fig. 
117).  Abdomen  subovate,  width  2.3  mm;  spiracle  pattern  II  and  VII  lateral,  III  through  VI  ventral  and  equally  distant  from 
lateral  margin;  connexival  suture  entire  dorsally  (Fig.  143);  ventrally  connexival  suture  a series  of  parallel  ridgelets  present 
on  sterna  III  through  VII;  ventral  fold  lateral  to  spiracles  absent  (Fig.  168).  External  genitalia;  segment  VIII  subrectangular; 
genital  capsule  elongate,  extended  to  just  past  segment  VIII  posteriorly  (Fig.  143).  Total  body  length:  5.3  mm. 

Variation.  — Female  with  connexival  suture  entire  on  both  dorsal  and  ventral  surface;  fold 
lateral  to  ventral  spiracles  absent  (Fig.  195,  221). 

Geographic  distribution.  — Southern  Central  America  (Map  9). 

Relations.  — This  species  is  closely  related  to  Aneurus  usingeri  as  shown  by  the  similar  con- 
nexival suture  pattern  and  the  loss  of  the  ventro-lateral  abdominal  fold  shared  by  members  of 
these  two  taxa. 

Material  examined.  — holotype  and  allotype.  GUATEMALA  - Totonicapan,  8,500  - 10,000'  (BM). 


Aneurus  slateri  new  species 

Holotype.  — 6 , Bahama  Islands:  Andros  Island:  Andros  Town,  Fresh  Creek,  III- 1 7-65, 
(Valentine,  Hamilton,  AMNH). 

Comparison.  — Specimens  are  distinguished  by  combination  of  small  body  size,  elongate 
abdomen  and  contrasting  wing-body  color. 

Description.  — Color  body  orange-brown;  wings  dark  brown,  pale  yellow  at  base.  Surface  rugulose.  Antennal  seg- 
ment I and  II  subobovate,  III  and  IV  fusiform;  ratio  of  segment  lengths  1:1.4: 1.2:4  (Fig.  40).  Head  length/width  1: 1.1;  ty- 
lus extended  just  to  distal  end  of  antennal  segment  I;  antenniferous  tubercles  well  developed  extended  anteriorly  beyond 
base  of  antennal  segment  I;  postocular  tubercles  poorly  developed  not  extended  to  outer  margin  of  eye  (Fig.  68).  Pronotum 
subtrapezoidal,  wider  posteriorly,  all  four  margins  mildly  sinuate,  length/width  ratio:  1:1.9  (Fig.  96).  Scutellum  subtriangu- 
lar but  rounded  at  all  three  corners,  length/width  ratio:  1:1.3,  distinct  scutellar  whorl  pattern  absent  (Fig.  125).  Abdomen 
elongate,  width  1.0  mm;  spiracle  pattern  II,  VI,  VII  lateral,  III,  IV,  V ventral,  very  near  ventral  fold;  connexival  suture  entire 
dorsally  (Fig.  150);  ventrally  connexival  suture  absent  on  all  segments  except  for  faint  impression  around  callosity  on  ster- 
num VII;  ventral  fold  present,  well  developed  on  sternites  II  through  VI,  absent  from  sternum  VII  (Fig.  175).  External  gen- 
italia: segment  VIII  short,  rounded;  genital  capsule  short,  rounded,  extended  just  beyond  length  of  segment  VIII  (Fig.  150). 
Total  body  length:  3.5  mm. 

Variation.  — Females  similar  to  males  except  the  abdominal  fold  on  ventro-lateral  margins 
present  on  sterna  II  through  VII  (Fig.  202,  228). 

Type  material.  — Paratypes:  19,  from  same  locality  as  holotype,  deposited  at  AMNH;  Id, 
19,  from  same  locality  deposited  at  Ohio  State  University. 

Geographic  distribution.  — Bahama  Islands  (Map  3). 

Derivation  of  specific  epithet.  — This  species  is  named  in  honor  of  Dr.  James  Slater,  noted 
hemipterist  and  my  advisor. 

Relations.  — This  species  is  related  to  A.  usingeri  as  indicated  by  the  similarity  of  the  con- 
nexival suture  patterns. 
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Aneurus  veracruzensis  new  species 

Holotype.  — 6,  Mexico:  Vera  Cruz,  Koebele  collection,  (CINC). 

Comparison.  — Specimens  are  similar  to  those  of  A.  usingeri  in  spiracle  pattern,  but  differ 
significantly  in  head  proportions  and  much  larger  size. 

Description.  — Color  deep  reddish  gold-brown,  wing  membrane  darker  brown.  Surface  moderately  rugulose.  Ant- 
ennal segment  I obovate,  II  subovate,  III  terete,  IV  fusiform;  ratio  of  segment  length  1: 1:1:2  (Fig.  44).  Head  length/width 
ratio:  1:1.1;  tylus  length  to  distal  end  of  antennal  segment  I;  antenniferous  tubercles  short,  length  to  base  of  antennal  seg- 
ment I,  postocular  tubercles  moderately  developed,  extended  to  lateral  margin  of  eyes  (Fig.  72).  Pronotum  subtrapezoidal, 
wider  posteriorly,  all  four  margins  strongly  sinuate;  length/width  ratio  1:2,  (Fig.  100).  Scutellum  sub  triangular;  length/width 
ratio  1:1.3;  scutellar  whorl  pattern  a set  of  concentric  ridges  parallel  to  lateral  and  posterior  margins  (Fig.  129).  Abdomen 
subovoid;  posterior-lateral  margin  serrate;  width  1.7  mm;  spiracle  pattern:  II,  VI,  VII  lateral,  III,  IV,  V ventral  and  equally 
distant  from  lateral  margin;  connexival  suture  complete  dorsally  (Fig.  154),  ventrally  present  as  a series  of  parallel  broken 
ridges  terminated  at  caudal  margin  of  segment  VI,  connexival  suture  again  on  posterior  of  sternum  VII  as  sinuate  fold  around 
callosity;  fold  lateral  to  ventral  spiracles  well  developed  to  caudal  margin  of  sternum  VI  (Fig.  179).  External  genitalia:  seg- 
ment VIII  sub  cylindrical;  genital  capsule  short,  rounded,  not  extended  to  distal  end  of  segment  VIII  (Fig.  154).  Total  body 
length:  3.95  mm. 

Variation.  — One  male  specimen  from  Guerrero,  Mexico  is  larger  than  the  type  (4.3  mm), 
but  similar  in  all  other  morphological  characters.  No  females  of  this  species  have  been  seen. 

Derivation  of  specific  epithet.  — This  species  is  named  for  its  type  locality. 

Geographical  distribution.  — Central  America  (Map  6). 

Relations.  — This  species  is  related  to  A.  usingeri  as  reflected  in  the  similarity  of  spiracle 
pattern  shared  by  their  members. 

Material  examined.  — MEXICO.  GUERRERO  - 5 miles  north  of  Chilpancingo,  August  25,  1958,  (Howden,  CNC). 


Aneurus  barberi  Kormilev 


Aneurus  barb eri,  Kormilev,  1960:218,  1968b:2. 

Holotype.  — 9,  St.  Lucia,  BWI,  Quilesse,  R.G.  Fennah  coll.,  2-22-41  (USNM). 

Comparison  and  statements  of  relationship  with  other  Aneurus  species  is  withheld  until 
more  material  is  available. 

Description.  — Color  golden  brown  with  dark  brown  wings.  Antennal  segment  I subobovate,  II  terete,  III  cylindrical, 
IV  fusiform;  ratio  of  segment  lengths:  1.2: 1.2: 1.3  (Fig.  20).  Head:  length/width  ratio  1:1.2;  tylus  extended  to  base  of  anten- 
nal segment  II;  antenniferous  and  postocular  tubercles  absent  (Fig.  48).  Pronotum  subtrapezoidal,  wider  posteriorly,  all  four 
margins  very  sinuate;  length/width  ratio  1:2  (Fig.  76).  Scutellum  subtriangular,  apex  rounded  posteriorly;  length/width  ratio 
1:1.6;  scutellar  whorl  pattern  a mid-anterior  oval  callosity  surrounded  by  concentric  ridges  parallel  to  posterior  and  lateral 
margin;  anterolateral  ridges  present  (Fig.  104).  Abdomen  elongate;  width  3.5  mm;  abdominal  spiracle  pattern  II,  VI  and  VII 
lateral,  III,  IV,  V on  ventral  fold;  connexival  suture  entire  dorsally  (Fig.  182),  ventrally  connexival  suture  present  as  a series 
of  broken  parallel  ridges  medial  to  ventral  spiracles  from  sternum  II  through  VI,  callosity  on  sternite  VII  encircled;  ventral 
fold  well  developed  as  ridge  from  sternite  II  to  midlength  of  sternum  VII,  (Fig.  208).  External  genitalia  as  in  Fig.  182.  Total 
body  length:  6.7  mm. 

Variation.  — This  is  the  only  specimen  available  of  this  species. 

Aneurus  nasutus  Kormilev 

Aneurus  nasutus,  Kormilev,  1966:7-8,  1967b:2. 

Holotype.  - 6,  Guadeloupe  (NMNH). 

Comparison.  - This  species  is  distinguished  by  combination  of  shiny  body  surface  and  con- 
trasting wing-body  color  of  its  members. 

Description.  — Color  orange-brown  with  darker  brown  wings.  Surface  shiny.  Antennal  segment  I subobovate,  II  terete, 
III  cylindrical,  IV  fusiform;  ratio  of  segment  length  1. 3:1:1. 3:2. 7 (Fig.  34).  Head  length/width  ratio  1:1.1;  tylus  absent  (Fig. 
62).  Pronotum  subtrapezoidal,  wider  posteriorly;  all  four  margins  sinuate;  length/width  ratio  1:2  (Fig.  90).  Scutellum  subtri- 
angular, apex  rounded  posteriorly;  length/width  ratio  1:1.6;  scutellar  whorl  pattern  a series  of  midanterior  longitudinal  ridge- 
lets  surrounded  by  concentric  ridgelets  parallel  to  lateral  and  posterior  margins  (Fig.  118).  Abdomen  subovate,  width  3.2  mm. 
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spiracle  pattern  II,  VI  and  VII  lateral,  III,  IV  and  V ventral  on  the  ventral  fold;  connexival  suture  entire  dorsally  (Fig.  144); 
ventrally  connexival  suture  remains  as  very  faint  series  of  parallel  ridgelets;  ventral  fold  well  developed  from  sternum  II 
to  mid-  sternum  VII  (Fig.  169).  External  genitalia:  segment  VIII  subrectangular;  genital  capsule  short,  rounded,  just  exten- 
ded past  segment  VIII  posteriorly  (Fig.  144).  Total  body  length:  7.3  mm. 

Variation.  - The  holotype  is  the  only  specimen  of  this  species  available  for  study. 

Geographical  distribution.  — Southern  Carribean  (Map  8). 

Relations.  — This  species  relationship  to  other  species  of  Aneurus  cannot  be  determined 
until  more  material  is  studied. 
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Fig.  18-45.  Antennae.  Fig.  18.  A aibonitensis ; 19.  A.  arizonensis;  20.  A.  barberi;  21.  A borealis ; 22.  A championi ; 23.  A 
deborahae;  24.  A dissimilis ; 25.  A.  fiskei;  26.  A.  froeschneri;  21.  A.  haitiensis ; 28.  A hispaniolensis;  29.  A.  inconstans;  30. 
A.  leptocerus ; 31.  A maryae;  32.  A.  minutus;  33.  A.  montanus;  34.  A nasutus\  35.  A neojamaicensis\  36.  A patriciae\  31. 
A.  politus ; 38.  /I.  roseae\  39.  A simplex;  40.  A s/a  ten;  41.  >4.  tenuis;  42.  A usingeri;  43.  A vauriei;  44.  A veracruzensis; 
45.  A wygodzinskyi. 
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Fig.  46-73.  Heads.  Fig.  46.  A.  aibonitemis ; 47.  A.  arizonensis;  48.  A.  barberi\  49.  A.  borealis-,  50.  A.  championr,  51.  A.  deb- 
orahae-,  52.  A.  disSimilis ; 53.  A.  fiskev,  54.  A.  froeschneri;  55.  A.  haitiensis;  56.  A.  hispaniolensis\  57.  A.  inconstans;  58.  A. 
leptocerus ; 59.  A.  maryae-,  60.  A.  minutus;  61  .A.  montanus\  62.  A.  nasutus ; 63.  A.  neofamaicensis;  64.  A.  patriciae\  65.  A. 
politus-,  66.  A.  roseae-,  67.  A.  simplex-,  68.  A.  slateri',  69.  A.  tenuis',  70.  A usingeri-,  11.  A.  vauriei',  72.  >1.  veracruzensis;  73. 
>1.  wygodzinskyi. 
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Fig.  74-101.  Pronota.  Fig.  74.  A.  aibonitensis ; 75.  A.  arizonensis;  76.  A.  barberi ; 77.  A borealis ; 78.  A championi;  79.  /I. 
deborahae;  80.  X.  dissimilis;  81.  A fiskei;  82.  A froeschneri;  83.  A haitiensis;  84.  A.  hispaniolensis;  85.  A.  inconstans;  86. 
A.  leptocerus ; 87.  A maryae;  88.  A minutus;  89.  A montanus;  90.  A.  nasutus;  91.  A neofamaicensis;  92.  A.  patriciae;  93. 
A politus ; 94.  A roseae;  95.  A simplex ; 96.  /I.  slateri ; 97.  A tenuis;  98.  A usingeri ; 99.  A vauriei ; 100.  A veracruzensis; 
101.  A wygodzinskyi. 
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Fig.  102-130.  Fig.  102.  A aibonitensis ; 103.  A.  arizonensis ; 104.  A barberi;  105.  A borealis ; 106.  A championi ; 107.  >1.  deb- 
orahae-,  108.  A dissimilis;  109.  A fiskei\  110.  A.  froeschnerv,  111.  A haitiensis;  112.  A.  hispaniolensis;  113.  A.  inconstans ; 
114.  A leptocerus\  115.  A maryae\  116.  A.  minutus',  117.  A montanus\  118.  A.  nasutus ; 1 19.  A.  neojamaicensis;  120.  A. 
patriciae ; 121.  A.  politus\  122.  A.  pusillus ; 123.  A roseae\  124.  A.  simplex ; 125.  A slateri ; 126.  A tenuis',  127.  A usingerv, 
128.  A vauriei;  129.  A veracruzensis ; 130.  >4.  wygodzinskyi. 
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Fig.  131-139.  Abdomens:  6,  dorsal  view.  Fig.  131.  A aibonitensis ; 132.  A arizonensis ; 133.  >4.  borealis ; 1 34.  A.  championi; 
135.  A.  dissimilis ; 136.  A /ufcei;  137.  A froeschnerv,  138  .A  haitiensis\  139.  A inconstans. 
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Fig.  140-149.  Abdomens:  (5,  dorsal  view.  Fig.  140.  A.  leptocerus',  141.  ,4.  maryae',  142.  ,4.  minutus',  143.  A.  montanus', 
144.  A.  nasutus ; 145.  A.  neojamaicensis ; 146.  A.  patriciae\  147.  A.  politus ; 148.  A.  roseae\  149.  A.  simplex. 
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Fig.  150-155.  Abdomens  6,  dorsal  view.  Fig.  150.  A.  slaterv,  151.  A.  tenuis',  152.  A.  usingeri;  153  .A.  vaurieri',  154.  A.  vera- 
cruzensis',  155.  A.  wygodzinskyi.  Fig.  156-158.  Abdomens:  (5 , ventral  view.  Fig.  156.  A.  aibonitensis',  157.  A.  arizonensis; 
158.  ^4.  borealis. 
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Fig.  159-168.  Abdomens:  <5,  ventral  view.  Fig.  159.  A.  championi ; 160.  A.  dissimilis;  161.  A.  fiskei-  162.  A.  froeschnerv, 
163.  A.  haitiensis;  164  .A.  inconstans\  165.  A.  leptocerus ; 166.  A.  maryae\  161.  A.  minutus\  168.  A montanus. 
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Fig.  169-177.  Abdomens:  6,  ventral  view.  Fig.  169.  A nasutus;  170.  A.  neojamaicensis;  111.  A.  patriciae;  172.  A.  politus; 
173.  A roseae\  174.  A simplex-,  175.  A.  slateri;  116.  A.  tenuis'.  111.  A.  usingeri. 
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Fig.  178-180.  Abdomens:  6,  ventral  view.  Fig.  178.  A vauriei;  119.  A.  veracruzensis;  180.  A.  wygodzinskyi.  Fig.  181-185. 
Abdomens:  9,  dorsal  view.  Fig.  181.  A arizonensis;  182.  A barbery,  183  .A.  borealis ; 184.  A championi;  185.  A deborahae. 
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Fig.  186-195.  Abdomens:  9 , dorsal  view.  Fig.  186.  A dissimilis ; 187.  A fiskei\  188.  A froeschnerv,  189  .A.  haitiensis ; 
190.  A hispaniolensis ; 191.  A inconstans ; 192.  A.  leptocerus',  193.  A maryae\  194.  A minutus',  195.  A montanus. 
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Fig.  196-204.  Abdomens:  9 , dorsal  view.  Fig.  196.  A neojamaicensis ; 197  A.  patricae\  198  A.  politus ; 199  A.  pusillus ; 
200.  >4.  roseae;  201.  A simplex,  202.  A s/afer/;  203.  A feme's;  204.  A usingeri. 
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Fig.  205-206.  Abdomens:  9,  dorsal  view.  Fig.  205.  A.  vaurierv,  206.  A.  wygodzinskyi.  Fig.  207-213.  Abdomens:  9,  ventral 
view.  Fig.  207.  A.  arizonensis;  208.  A.  barberi\  209.  A.  borealis-,  210.  A.  championi\  211.  A deborahae\  212.  A.  dissimilis ; 

2 13  A.  fiskei. 
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Fig.  214-224.  Abdomens:  9,  ventral  view.  Fig.  214.  A froeschneri\  215  .A  haitiensis ; 216.  A hispaniolensis\  217.  A incon- 
stant, 218.  A.  leptocerus',  219.  A.  maryae\  220.  A.  minutus',  221.  A.  montanus\  I'll.  A.  neo/amaicensis;  113.  A.  patriciac, 
224.  A.  politus. 
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Fig.  225-232.  Abdomens:  9,  ventral  view.  Fig.  225.  A pusillus;  226.  A.  roseae',  221.  A.  simplex ; 228.  A slateri ; 229.  A.  ten- 
uis', 230.  A.  usingeri;  213.  A.  vauriei',  232.  A.  wygodzinskyi. 
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Fig.  233.  Variations  in  total  body  lengths  of  Aneurus  pygmaeus  and  A minutus  correlated  with  location  of  population. 
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Map  1.  Distribution  of  A borealis  (★),  and  A simplex  (•).  Map  2.  Distribution  of  A inconstans. 
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Map  3.  Distribution  of  A.  fiskei  (•),  A.  slateri  (A).  Map  4.  Distribution  of  A.  arizonensis  (A),  A deborahae  (■),  A.  politus 
(•),  A roseae  (★)• 
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Map  5.  Distribution  of  A minutus  (O),  A pygmaeus  (★).  Map  6.  Distribution  of  A.  championi  (★),  A froeschneri  (A), 
A.  veracruzensis  (•).  Map  7.  Distribution  of  A dissimilis  (★),  A leptocerus  (•),  A.  maryae  (A),  A.  pusillus  (■). 


Quaest.  Ent.,  1977  13  (3) 


308 


Picchi 


Map  8.  Distribution  of  A barberi,  A.  aibonitensis,  A.  haitiensis,  A.  hispafiiolensis,  A.  nasutus,  A.  neojamaicensis,  A.  patriciae, 
A.  pisoniae,  A.  vauriei,  A.  wygodzinskyi.  Map  9.  Distribution  of  A.  montanus  (• ),  A.  tenuis  (A),  A.  usingeri  (★). 


LARVAL  EXUVIAE  OF  A TTAGENUS  BICOLOR  VON  HAROLD 
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During  an  examination  of  an  archeological  specimen  of  rock  salt  (halite  = NaCl),  weighing 
6.8  g,  insect  fragments  were  found  embedded  within  the  salt  by  Dr.  H.  Baadsbaard  and  Dr. 
D.G.W.  Smith  of  the  Department  of  Geology,  University  of  Alberta.  Apparently  the  insect 
remains  were  accidentally  mixed  with  loose,  granular  salt  which  then  was  moistened  and 
moulded  into  a cake.  The  salt  cake  was  found  by  Fewkes  (1916)  inside  a covered  pottery  jar 
recovered  from  Oak  Tree  House  (site  523),  a cliff  dwelling  in  Mesa  Verde  National  Park,  south- 
western Colorado.  Placement  of  the  salt  cake  within  the  pottery  jar  must  have  occurred  in 
the  late  A.D.  1200’s,  just  before  abandonment  of  the  site  by  the  prehistoric  inhabitants.  Full 
particulars  on  the  archeological  context,  dating,  and  chemical  composition  of  the  salt  cake 
have  been  published  by  Baldwin  (1976). 

The  insect  remains  were  found  to  be  dermestid  larval  exuviae  but  only  two  specimens  were 
suitable  for  study.  These  were  examined  with  a scanning  electron  microscope,  and  with  use 
of  a key  to  larval  Attagenini  (Beal,  1970),  they  were  identified  as  Attagenus  bicolor  von  Har- 
old. Since  Beal  did  not  indicate  sizes  of  mature  larvae,  the  instar  number  of  these  specimens 
is  unknown.  However,  the  unique  position  of  the  spiracle  and  the  setal  socket  positions  on 
the  spiracular  sclerite  (Fig.  1 ) and  the  slender  acrotergal  setae  agree  with  his  description  of 
this  species. 

Beal  (1970)  notes  that  adults  and  larvae  of  A.  bicolor  were  found  in  matted  vegetation  and 
fill  in  site  1285  (Step  House)  at  Mesa  Verde  by  S.A.  Graham.  Apparently  the  specimens  he 
examined  were  those  already  reported  on  by  Graham  (1965)  in  his  paper  discussing  the  use- 
fulness of  studying  insect  remains  as  an  aid  in  archeological  investigations.  Full  details  on  the 
archeological  deposits  at  Step  House  have  not  yet  been  published,  but  the  latest  remains  are 
contemporary  (A.D.  1200’s)  with  those  of  Oak  Tree  House  (Nichols  and  Harlan,  1967). 
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Fig.  1.  The  spiracular  sclerite  and  spiracle  of  the  fifth  abdominal  segment  df  the  larval  exuvia  oi  At tagenus  bicolor. 
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BOOK  REVIEW 

WIGGINS,  G.B.  1977.  Larvae  of  the  North  American  Caddisfly  genera  (Trichoptera).  ix  + 

401  pp,  6 textfig.,  136  plates.  Illustrated  by  Anker  T.  Odum.  University  of  Toronto  Press, 
Toronto,  Ontario.  $25.00 

As  I understand  it,  Glenn  Wiggins  was  originally  a fisheries  biologist  who,  on  finding  no 
literature  available  to  identify  Trichoptera  larval  fragments  in  fish  guts,  decided  to  remedy 
the  situation.  This  book  is  the  result,  and  Entomology  can  be  thankful  for  fishery’s  loss  of 
a most  excellent  worker  — perhaps  the  fish  are  thankful  too? 

It  seems  to  me  that  very  few  books  can  claim  both  to  usher  in  a new  era  in  their  respective 
fields,  and  to  be,  in  all  respects,  works  of  art.  This  book  is  one  such  and,  indeed,  it  may  well 
be  the  first.  In  at  least  one  of  it’s  “work  of  art”  aspects  it  belongs  on  the  coffee  table.  As  the 
usher  of  a new  era  in  the  study  of  the  larvae  of  North  American  Trichoptera  it  unquestion- 
ably belongs  on  the  desks  (not  shelves)  of  all  serious  students  of  aquatic  insects. 

The  pages  of  this  journal  recently  carried  the  review  of  a book,  which  consisted  primarily 
in  showing  how  that  book  was  the  “ ‘orrible  example”  of  how  not  to  prepare  a book  for 
publication.  Wiggins’  book  belongs  in  the  hands  of  those  wishing  an  example  of  “how  to”. 

The  book  is  organised  as  follows  - GENERAL  SECTION:  Introduction  (Objectives,  Geo- 
graphic limits,  Organisation  and  methods,  use  of  keys);  Classification  and  Phylogeny;  Biolo- 
gical considerations  (Ancestral  habitats,  Habitat  diversity,  Respiration,  Feeding,  Case-making, 
Life  cycles);  Morphology;  Techniques  - SYSTEMATIC  SECTION:  Key  to  larvae  of  North 
American  families  of  Trichoptera;  the  18  families  (with  keys)  - LITERATURE  CITED  - 
TAXONOMIC  INDEX. 

The  family  treatments  are  arranged  alphabetically  by  family,  and  the  generic  treatments 
alphabetically  within  families.  This  has  the  curious  result  that  the  Rhyacophilidae,  which 
normally  appear  first  in  the  more  usual  phylogenetic  treatments  of  families,  comes  next  to 
last.  This  anomaly  is  due  to  the  organisation  of  the  book  as  a work  of  reference  to  suit,  sim- 
ultaneously, three  classes  of  Users  - university  students,  fresh-water  biologists  and  ecologists, 
and  systematists.  Accepting  this  aim,  the  first  two  groups  are  admirably  served,  and  I,  as  one 


312 


systematist,  do  not  cavil  at  having  to  adapt  to  a purely  mechanical  arrangement  of  taxa;  it’s 
a small  price  to  pay.  Both  families  and  genera  are  numbered  such  that,  by  use  of  a decimal 
which  combines  both  family  and  genus  numbers  (e.g.  1 0.28.  Limnephilidae,  Imania ),  the 
position  of  the  genus  within  the  body  of  the  text  is  precisely  determined. 

All  families  and  genera  within  the  Nearctic  Region  north  of  Mexico,  excluding  the  Caribbean,! 
are  treated,  except  six  as  yet  unknown.  Pages  9-14  list  all  superfamilies,  families,  subfamilies, 
tribes  and  genera  recognised  from  that  area.  Wiggins  states  that  these,  to  the  level  of  tribe  (gen-  j 
era  are  listed  alphabetically  within  tribes),  are  listed  “from  primitive  to  derived”. 

In  “Biological  considerations”  Wiggins  presents  a clear,  concise,  thoughtful  exposition  of 
the  life,  and  diversity  of  habits  and  habitats,  of  Caddis  larvae,  in  which  a basic  knowledge  is 
essentially  assumed.  This  chapter  is  a distinct  unit  and  would  fit  well  into  any  text  on  aquatic 
insect  larvae  generally. 

The  keys  to  larval  families  (p.  43),  and  to  genera  within  families,  are  well  constructed,  and 
no  more  difficult  to  use  than  the  subject  matter  makes  them.  Wiggins’  exhortation  not  to  rely 
only  on  the  illustrations  should  be  noted  here.  This  derives  from  the  as  yet  incomplete  know- 
ledge of  the  generic  character  ranges  in  the  larvae,  and  the  illustration,  usually,  of  only  one 
species  per  genus.  When  a taxon  is  arrived  at  in  the  keys,  one  is  directed  to  its  text  location 
by  page  number.  Also,  I was  happy  to  find  that  one  is  permitted  to  back-track  through  the 
keys,  in  the  event  of  taking  a wrong  choice,  by  provision  of  the  couplet  numbers  through  which  | 
the  incorrect  answer  was  arrived  at. 

At  the  beginning  of  each  family  section  of  text  is  found  a short  exposition  of  the  geography, 
taxonomic  features,  habits,  and  habitats  of  the  family  in  question,  followed  by  a key  to  genera,  j 
if  applicable.  Similarly,  for  the  sections  on  genera,  which  are  organized  in  distribution  and  spe- 
cies; morphology;  case;  biology;  and  remarks  (which  generally  refer  to  the  latest,  or  fullest  tax- 
onomic treatment  of  that  genus  in  the  literature). 

There  is  little  more  to  say  on  the  text  generally,  or  particularly,  for  that  matter.  There  are 
a few  very  minor  errors  of  omission,  as  that  Arctopora  pulchella  (Banks)  occurs  in  northeastern 
North  America,  when  it  has  been  recorded  in  the  literature  from  Alberta  and  British  Columbia 
also.  But  these  are  too  insignificant  to  matter  in  the  context  of  this  book,  and  are  passed  over  1 
here. 

One  point  brought  forcibly  to  the  Trichopterist’s  attention  by  the  work  is  the  importance 
of  the  larval  Trichoptera  in  elucidating  relationships  of  higher  taxa.  This  point  has  been  brought  | 
out  several  times  in  Wiggins’  recent  papers,  which  were,  if  you  like,  prologues  to  this  book.  Not 
everyone  may  agree  with  some  of  his  conclusions.  I myself  am  disinclined  to  include  in  one 
family  the  Arctopsychidae  and  Hydropsychidae  simply  because  the  larvae  are  so  similar  in  ap- 
pearance and  habits;  it  must  be  remembered  that,  in  the  aquatic-aerial  existence  of  the  larvae- 
adults  of  Trichoptera,  each  stage  is  free  to  go  its  own  evolutionary  way.  Instead  of  the  larvae 
“standing  still”,  it  may,  instead,  be  the  adults,  with  the  larvae  diverging  widely.  What  does  one 
do  then?  Whichever  happens,  the  result  is  open  to  question,  and  it  may  well  be  some  time  be- 
fore stability  of  opinion  and  practice  is  achieved.  It  cannot,  however,  be  denied  that  Wiggins’ 
work  goes  a long  way  towards  clarifying  the  superstructure  of  Trichoptera  systematics. 

So  much  for  the  text.  It  remains  only  to  comment  on  the  illustrations,  which  make  up  half 
the  book.  These  form  the  “art”  ( s . str.)  aspect,  and  are  truly  superb.  One  can  only  be  truly 
thankful  that  Anker  Odum  was  involved  here,  and  that  he  completed  the  illustrations  before 
moving  on  to  other  work.  Despite  the  excellence  of  the  text,  the  book  would  be  lost  without 
Odum’s  contribution.  His  oblique  drawings  of,  for  example,  Imania  (p.  247),  are  exquisite, 
and  I very  much  doubt  that  they  can  ever  be  bettered.  Other  than  the  obliques,  the  larval 
drawings  are  standard  lateral  and  dorsal  aspects,  with  detail  enlargements  where  appropriate, 
meticulously  rendered.  The  larval  constructions  (cases,  etc.)  are  amazingly  “life”-like  and  leave 


nothing,  it  seems,  to  be  desired,  apparently  capturing  every  nuance  of  surface  texture  of  the 
varied  materials  employed;  personally  I regard  the  characteristic  snail-shell-case  illustration 
for  Philarctus  quaeris  (Milne)  (p.  273)  as  the  finest. 

This  work  is,  by  Wiggins’  admission,  incomplete.  Six  genera  remain  to  be  recognised  as 
larvae.  For  those  genera  whose  larvae  are  known,  larvae  of  only  about  30%  of  the  species  are 
yet  recognised,  and  many  of  these  remain  to  be  published.  It  could  not  be  otherwise.  Despite 
the  immense  amount  of  work  put  in  by  Wiggins  over  the  years,  even  more  remains;  and  it 
remains,  by  and  large,  for  others  to  take  up.  Indeed,  this  is  already  happening,  as  evidenced  by 
the  spate  of  papers  on  Trichoptera  larvae  in  the  last  several  years.  The  book  is  an  all  important 
stimulant  to  ever-increasing  effort  in  this  direction,  encouraging  others  to  enter  the  field  and, 
at  the  same  time,  it  lays  a very  solid  foundation  on  which  to  build.  Oddly  enough,  despite  this 
projected  increase  in  activity  directed  to  larval  Trichoptera,  the  book  will  not  soon  be  dated, 
for  the  simple  reason  that  it  stops  at  the  generic  level.  It  will,  therefore,  retain  it’s  usefulness 
for  many  decades  to  come. 

In  closing,  we  pass  to  more  mundane  matters.  The  University  of  Toronto  Press  has  produced 
a book  of  stout  construction,  excellent  quality  non-glossy  (thankfully)  paper,  with  crisp,  clear 
type.  Full  justice  is  done  to  the  illustrations.  My  only  quibble  lies  with  the  cover  - in  red-brown 
with  large  areas  of  white.  This  is  hardly  suitable  for  a book  most  likely  to  find  its  greatest  use 
on  none  too  clean,  probably  damp  work  benches. 

All  things  considered,  it’s  dirt  cheap  at  $25.00.  Depending  on  the  common  vices  of  the 
reader,  that  works  out  to  about  two  weeks  of  cigarettes,  or  beer! 


A.P.  Nimmo 


OBSERVATIONS  ON  OVERNIGHT  PERCH  CONSTANCY  BY  A 
FEMALE  DIGGER  WASP,  AMMOPHILA  AZTECA  CAMERON 
(HYMENOPTERA:  SPHECIDAE),  IN  CAPTIVITY 

ANDRE  L.  STEINER 
Department  of  Zoology 

University  of  Alberta  Quaestiones  Entomologicae 

Edmonton,  Alberta  T6G  2E9  13:  315-3201977 

A female  Ammophila  azteca,  kept  in  cage,  exhibited  a remarkable  overnight  perch  constancy, 
day  after  day,  over  a period  of  about  20  days  and  probably  more.  Among  several  stems  of  a 
vegetation  clump  it  used  almost  exclusively  one  of  them.  Overnight  perching  was  once  obser- 
ved to  be  preceded  by  elaborate  flights  around  the  vegetation  clump  that  appeared  to  repre- 
sent site  recognition,  probably  based  on  topographical  memory,  well  developed  in  these  wasps. 


Une  femelle  ^’Ammophila  azteca,  flevde  en  cage,  se  montra  remarquablement  fide'le  a'  un  emplacement  precis  de  sommeil, 
un  brin,  dans  un  bouquet  vdgdtal,  pour  une  pdriode  d’une  vingtaine  de  jours  et  probablement  davantage.  Avant  de  se  poser 
sur  Vendroit  habituel,  la  guipe  a dtd  observde  une  fois  effectuant  une  sdrie  de  vols  autour  du  bouquet  vdgdtal,  apparemment 
en  relation  avec  la  reconnaissance  des  lieux,  bien  ddveloppde  dans  cette  espece. 

BACKGROUND  INFORMATION 

Sleeping  habits  of  various  solitary  or  subsocial  Hymenoptera  have  been  described,  analyzed 
and  reviewed  by  a number  of  authors  (some  recent  reviews  in  Evans  and  Linsley  1960;  Evans 
and  Gillaspy  1964;  Evans  1966;  Carayon  1967,  etc.).  Briefly  summarized,  the  major  charac- 
teristics and  variables  studied  were,  1 ) the  density  and  number  of  participants,  that  can  vary 
from  ball-like  clusters  of  several  hundred  individuals  (e.g.  Steniolia  obliqua  wasps:  Evans  and 
Gillaspy  1964)  to  loose  aggregations,  with  lower  numbers  (e.g.  Ammophila  spp.);  2)  species 
composition,  that  varies  widely.  Monospecificity  is  apparently  more  likely  in  dense  clusters 
(e.g.  Bembecinus  godmani  wasps:  Evans  1955)  and  heterospecificity  (with  or  without  species 
stratification)  more  likely  in  loose  aggregations  (e.g.  Evans  and  Linsley  1960  found  21  species 
of  wasps  and  15  species  of  bees  on  a Melilotus  clump  occupied  mostly  by  Ammophila  wasps); 
3)  sex  composition  also  varies  with  the  different  wasps  and  bees  studied;  4)  sleeping  postures 
are  almost  always  striking  and  characteristic  for  different  kinds  of  wasps  and  bees  (for  Am- 
mophila wasps  see  Fig.  1 ; for  photos  of  other  wasps  and  bees  see  for  instance  Evans  and  Lins- 
ley 1960;  Evans  and  Gillaspy  1964;  Carayon  1967);  5)  daily  and  seasonal  chronology  has  also 
been  investigated  in  a few  cases  (e.g.  same  authors  as  above);  6)  the  influence  of  environmental 
factors  has  also  received  some  attention,  particularly  the  positive  influence  of  bad  weather 
(wind,  storms,  low  temperature)  on  cluster  formation  (e.g.  Steniolia  obliqua  wasps:  Evans 
and  Gillaspy  1964);  7)  resting  site  characteristics  and  selectivity  have  been  abundantly  docu- 
mented. Many  Hymenoptera  sleep  on  vegetation,  besides  Ammophila  wasps.  The  apparent 
arbitrary  choice  of  one  particular  vegetation  clump  among  similar  ones  nearby  has  often  been 
emphasized.  A great  diversity  of  other  sleeping  places  has  been  reported  in  the  literature  (such 
as  burrows,  cracks,  crevices,  old  buildings,  under  bark,  stones,  etc.). 

Site  and  support  constancy  of  individual  wasps  (8),  the  major  object  of  the  present  paper, 
has  been  somewhat  neglected,  when  compared  with  the  other  variables  mentioned  above.  In- 
deed marking  of  wasps  for  individual  recognition  has  been  used  in  few  studies,  for  instance  by 
Evans  and  Gillaspy  1964,  who  found  considerable  variation  in  cluster  composition  of  Stenio- 
lia obliqua , over  days;  one  individual  was  even  found  in  a cluster  one  km  from  the  original 
cluster.  Constancy  at  the  species/population  level  is  known  far  better  and  in  this  respect 
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Evans  and  Linsley  1960  made  the  distinction  between  casuals  (seen  less  than  5 of  23  observa- 
tion days,  e.g.  one  species  of  Ammophila ),  irregulars  (between  5 and  10  days)  and  regulars 
(more  days).  Most  Ammophila  wasps  observed  were  in  the  latter  category  (seen  even  all  of 
the  23  days).  Species  site  constancy  over  years  has  been  documented  in  few  studies,  but 
Evans  and  Gillaspy  (1964)  report  that  some  perches  were  used  by  several  successive  genera-  [ 
tions  of  Steniolia,  year  after  year. 

OBSERVATIONS 

On  June  15,  1977,  a femal q Ammophila  was  caught  in  central  Oregon,  U.S.A.,  about  12 
Mi.  S.  of  Prineville  (Crook  Co.),  along  the  banks  of  the  Crooked  River,  while  feeding.  The 
specimen  (collection  No.  1040)  was  later  identified  by  the  author  as  A.  azteca  Cameron,  using 
Menke’s  key  (1965).  This  wasp  was  maintained  in  a controlled  laboratory  unit  among  solitary  i 
wasps  of  other  genera,  from  June  15  to  August  4,  1977. 

Some  intermittent  observations  on  sleeping  behavior,  with  special  emphasis  on  perch  con- 
stancy (or  lack  thereof),  were  made  during  this  period.  A small  clump  of  dried  stems  was  pro- 
vided to  the  caged  wasps,  (Fig.  2)  for  overnight  use.  It  was  placed  near  the  right  rear  corner  ! 
of  the  floor  and  left  there  untouched  for  the  whole  study.  The  wire  mesh  of  the  sides  and  top 
of  the  cage  was  also  used  by  wasps  with  perching  habits  (including  A mmophila  wasps  in  a pre-  | 
vious  study)  in  addition  to  or  instead  of  vegetation.  The  individual  A.  azteca , however,  show-  j 
ed  a marked,  almost  exclusive,  preference  for  the  vegetation  clump.  It  also  became  apparent 
that  this  wasp  selected  almost  invariably  the  same  stem  (No.  2 circled,  Fig.  2)  within  the  vege- 
tation  clump,  day  after  day.  This  perch  constancy  was  studied  almost  daily,  starting  on  June 
30  and  throughout  July.  The  wasp  slept  or  rested  on  this  perch  for  the  night  18  days  out  of 
21  (range  of  observation  time:  1600-2245),  almost  always  close  or  very  close  to  the  tip  (range  ! 
of  distances  to  the  tip:  0. 7-5.0  cm;  see  Fig.  2,  double  arrow).  Details  of  the  observations  are 
summarized  in  Table  1.  It  should  be  mentioned  that  location  on  perch  No.  2 was  not  imposed 
on  the  wasp,  for  instance  by  crowding  or  unsuitability  of  all  the  other  perches,  including  the 
wire  mesh.  If  anything,  occasional  crowding  on  the  vegetation  clump  interfered  with,  rather 
than  promoted,  this  habit,  (see  Table  1,  first  footnote).  Also  these  wasps  did  not  function  as 
attractants  since  the  Ammophila  individual  was  the  first  to  occupy  the  vegetation  clump.  Fur-  , 
thermore  other  disturbances  (presence  of  grasshopper  exuviae  on  perch  2,  on  July  26)  were 
probably  also  responsible  for  the  wasp  perching  on  top  of  the  cage  one  day,  rather  than  on 
perch  No.  2 (Table  T,  second  footnote). 

No  special  attention  was  given  in  this  study  to  the  preparatory  stages  of  sleeping  and  pre- 
sumably perch  recognition  implied  by  perch  constancy  over  days.  On  one  occasion,  however 

j 

(July  14),  a detailed  study  of  this  behavior  was  undertaken,  by  continuous  observation  from 
1955  to  2026  h,  when  the  wasp  settled  for  the  night.  Before  the  latter  occurred,  the  wasp 
performed  a series  of  elaborate  hovering  flights  around  the  vegetation  clump,  only  a few  cm 
from  it,  and  with  progressive  concentration  around  perch  No.  2,  interspersed  with  several 
landings  both  on  nearby  perches  and  later  on  perch  2 only.  This  strongly  suggests  orientation 
flights  with  site  recognition  (locality  study),  as  observed  so  often  in  these  and  other  solitary 
wasps  when  leaving  and/or  returning  to  their  nests.  Much  grooming  preceded  sleeping,  as 
usual,  in  the  posture  shown  in  Fig.  1 , but  a curious  grooming  bout  in  an  upside  down  (venter 
up)  sleeping  posture  was  also  observed  that  day,  with  all  legs  free  of  any  contact  with  the 
perch.  At  least  some  days  the  wasp  did  not  land  right  on  target  (perch  2)  but  reached  the 
latter  on  foot  from  nearby  vegetation  stems. 

The  excellent  homing  abilities  and  locality  recognition  of  Ammophila  wasps  while  re- 
turning to  the  nest  have  been  well  documented.  Some  of  these  wasps  easily  solve  detour 
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Table  1.  Summary  of  observations  on  overnight  perch  constancy  over  days. 


Date:  July  1977 

Observation  time 

Overnight. 

Overnight. 

Distance  (cm) 

on  perch  2 

elsewhere 

from  tip 

June  30 

+ 

2.5 

1 

1930 

+ 

5 

2 

1730 

+ 

5 

3 

1600 

+ 

2.5 

1710 

+ 

5 

4 

1741 

+ 

2.5 

9 

1930 

+ 

2.5 

10 

No 

1 

2.5(1) 

11 

No 

Not  2 

12 

1945 

+ 

2.5 

14 

2026 

+ 

0.8 

15 

+ 

“tip” 

16 

+ 

17 

1910 

+ 

1.2 

18 

+ 

2.5 

19 

2045 

+ 

0.8-0. 9 

21 

2245 

+ 

“tip” 

26 

even. 

No 

Top  cage(2) 

27 

2020 

+ 

1.8 

28 

1915 

+ 

0.8-1. 0 

29 

1936 

+ 

2 

30 

2030 

+ 

0.7-0. 8 

Totals:  21  days 

18  days 

3 days 

Ranges: 

1600-2245 

0. 7-5.0 

(1)  see  Fig.  2,  single  arrow;  some  crowding  on  vegetation  clump  noticed  that  day. 

(2)  grasshopper  exuviae  visible  on  perch  2,  fixed  to  usual  sleeping  site  (disappeared  later). 


problems  created  by  artificial  obstacles  (Thorpe  1950)  and/or  can  even  remember  the  state 
and  location  of  several  nests  provisioned  simultaneously  over  several  days  (including  A mmo- 
phila  azteca:  Evans  1965). 


GENERAL  DISCUSSION 

Such  behavior  raises  many  unsolved  questions.  First  what  characteristic(s)  make  a perch 
suitable,  preferable  or  unique?  Alternatively  is  the  choice  completely  or  in  part  arbitrary? 
Perch  No.  2 did  not  appear  to  differ  strikingly  from  some  other  perches,  in  diameter  and  gen- 
eral characteristics.  It  is  perhaps  important  that  it  was  more  vertical  than  some  other  (but  not 
all)  perches  and  rather  in  the  middle  of  the  vegetation  clump  (as  mentioned  by  Evans  and 
Linsley  1960)  and  devoid  of  leaves.  At  least  these  observations  show  that  perch  selectivity 
and  constancy  do  not  depend  on  presence  of  other  wasps  (conspecifics  or  not)  as  an  attrac- 
tant,  at  least  not  as  a proximate  factor.  Of  course  this  wasp  could  have  formed  a habit  of 
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site  selectivity  and  constancy,  on  the  basis  of  attraction  to  other  wasps  or  not,  before  it  was 
captured.  In  natural  conditions,  Linsley  (1962)  plausibly  suggests  that  perches  are  located  on 
plants  exposed  to  early  morning  and  late  evening  sun,  and  protected  from  the  elements,  from 
wind  for  instance  (see  also  Evans  and  Gillaspy  1960;  Carayon  1967,  etc.).  Studies  in  captivity 
could  open  interesting  new  experimental  possibilities.  Homing  precision  and  locality  recogni- 
tion have  clear  adaptive  value  for  nesting,  hunting  and  also  territorial  behavior  (for  the  latter 
see  Steiner  1975),  but  it  is  not  always  as  clear  for  sleeping  behavior.  If  it  promotes  and  main- 
tains aggregation  of  many  wasps  on  the  same  perch,  however,  then  the  possible  benefits  of 
aggregations  might  have  to  be  considered,  such  as  protection  in  numbers  (see  Evans  and  Lins- 
ley 1960),  mating  (e.g.  some  Steniolia  wasps:  Evans  and  Gillaspy  1964),  etc. 
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Fig.  1.  Sleeping  posture  of  a female  Ammophila  breviceps  Smith  kept  in  cage  (Arizona,  U.S.A.,  Southwestern  Research  Station, 
Portal,  Cochise  Co.,  of  the  American  Museum  of  Natural  History,  New  York:  June  1973). 
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Fig.  2.  Dry  vegetation  clump  available  to  a captive  female  A mmophila  azteca  Cameron,  showing  preferred  overnight  perch 
(No.  2,  circled)  among  ten  different  ones  (1  to  10)  of  various  angles  and  other  characteristics;  double  arrow  indicates  maxi- 
mum range  of  variation  of  point  grasped  with  mandibles  by  sleeping  wasp,  for  18  days  of  observation;  1,2, 3, 6, 9:  thin  terminal 
branches  of  small  unidentified  shrub;  4,5,10:  thin  terminal  branches  of  Pinus  sp.  tree;  7,8:  long  needles  of  Pinus  ponderosa. 
(Drawn  as  seen  through  window  of  frontal  side  of  cage). 


BLACK  FLY  CONTROL  AND  ENVIRONMENTAL  QUALITY 
WITH  REFERENCE  TO  CHEMICAL  LARVICIDING  IN  WESTERN  CANADA1 


F.J.H.  FREDEEN 
Research  Station 

Research  Branch,  Agriculture  Canada 

107  Science  Crescent  Quaestiones  Entomologicae 

Saskatoon,  Saskatchewan  S7N  0X2  13:  321-325  1977 

The  principles  and  general  effects  of  black  fly  larviciding  in  large  western  Canadian  rivers 
are  reviewed  and  some  of  the  factors  affecting  the  ecological  impact  of  this  method  of  black 
fly  abatement  are  discussed. 

DDT  was  used  sparingly  in  the  Saskatchewan  River  system,  1948  to  1967  inclusive,  and 
methoxychlor  after  1967,  to  prevent  damaging  outbreaks  of  black  flies.  Populations  of  aqua- 
tic organisms  were  apparently  unaffected  in  the  long  term.  In  1968  minute  concentrations  of 
DDT  and  metabolites  were  detected  in  fish  in  treated  and  untreated  portions  of  the  Saskatche- 
wan River  alike.  Residues  of  methoxychlor  were  less  persistent. 

Les  principes  et  les  effets  gdn&aux  du  traitement  chimique  de  larves  de  simulies  dans  les  grandes  rivieres  de  I’ouest  du 
Canada  sont  passes  en  revue,  et  certains  facteurs  qui  affectent  Vimpact  dcologique  de  cette  mdthode  de  diminution  de  simu- 
lies sont  trait  ds. 

Dans  la  riviere  Saskatchewan  pour  empdcher  les  fldaux  de  simulies,  des  quantitds  minimes  de  DDT  ont  dtd  employees  de 
1948  a 1967  inclusivement  et  de  Voxychlorure  de  mdthyle  apres  1967.  A la  longue,  les  populations  aquatiques  n’ont  apparem- 
ment  pas  souffert.  En  1968  dans  des  poissons  provenant  des  parties  trait  des  et  non-traitdes  de  la  riviere  ont  dtd  ddceldes  des 
concentrations  infimes  de  DDT  et  de  ses  produits  mdtaboliques.  Les  rdsidus  d’oxychlorure  de  mdthyle  ont  persists  moins 
longtemps. 

INTRODUCTION 

Livestock  producers  situated  near  portions  of  the  Saskatchewan  and  Athabasca  Rivers  in 
western  Canada  are  threatened  annually  by  outbreaks  of  black  flies,  mainly  Simulium  arcti- 
cum  Mall,  and  occasionally  S.  luggeri  N.  and  M.  (Fredeen  1969;  Fredeen,  1977  (a)).  Prior  to 
1948,  the  ever  present  threats  of  outbreaks  prevented  farmers  in  more  than  52,000  km- 
(20,000  square  miles)  of  Saskatchewan  from  fully  using  livestock  in  their  farming  enterprises. 
Only  about  65%  of  this  area  is  suitable  for  cultivation  and  a much  smaller  percentage  (about 
20%)  is  suitable  for  wheat  production  (Mitchell,  Moss  and  Clayton  1944).  Thus  most  farms 
in  the  outbreak  areas  are  dependent  upon  livestock  for  optimum  use  of  land,  and  stability  of 
these  livestock  enterprises  is  greatly  affected  by  outbreaks  of  black  flies. 

REVIEW  OF  BLACK  FLY  LARVICIDE  TREATMENTS  IN  THE 
SASKATCHEWAN  RIVER  SYSTEM 

Tests  were  commenced  with  DDT  as  a black  fly  larvicide  in  the  Saskatchewan  River  system 
in  1948  (Arnason  et  al.  1949;  Fredeen  et  al.  1953(a)  (b)).  In  most  of  the  years  between  1948 
and  1967  inclusive,  DDT  was  applied  either  once  or  twice  to  either  one  or  both  branches  of 
the  Saskatchewan  River  in  Saskatchewan  at  rates  of  0.1  to  0.3  ppm  for  15  min  (Fredeen  et  al. 
1971).  A single  injection  was  generally  sufficient  to  eliminate  most  larvae  from  at  least  185  km 
(115  miles)  of  river.  Invertebrates  and  fish  remained  relatively  abundant  in  the  South  Saskat- 
chewan River  throughout  this  period  despite  these  treatments  but  in  the  North  Saskatchewan 

* Contribution  to  a symposium,  “First  Inter-regional  Conference  on  North  American  Black  Flies”,  The  Balsams,  Dixville 
Notch,  N.H.,  U.S.A.,  January  31  - February  2,  1977.  Contribution  No.  668  of  the  Saskatoon  Research  Station. 
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River  were  periodically  reduced  due  to  severely  polluted  water  that  entered  the  province  from 
the  west  (Reed  1962).  Early  in  1968  fish  were  collected  from  both  branches  of  the  Saskatch- 
ewan River  and  analyzed  for  their  chlorinated  hydrocarbon  content  (Fredeen  et  al.  1971).  Half 
of  the  fish  analyzed  singly  or  in  pooled  samples  contained  less  than  0.01  ppm  of  either  DDT,  j 
DDD  or  DDE  in  their  muscle  tissues.  The  highest  concentrations,  0.05,  0.05  and  0.06  ppm 
respectively,  occurred  in  one  pooled  sample  of  goldeye.  Fish  from  an  untreated  part  of  the 
South  Saskatchewan  River  above  Gardiner  Dam  contained  similar  concentrations  of  chlorin- 
ated  hydrocarbons. 

In  1968  tests  were  commenced  with  methoxychlor  as  a black  fly  larvicide  in  the  Saskat- 
chewan River  system  and  by  the  end  of  1972  14  treatments  with  dosages  ranging  from  0. 143 
to  0.443  ppm  for  15  min  (Fredeen  1974)  were  completed.  Three  of  the  tests  were  performed 
in  exceptionally  low  river  volumes  when  a reservoir  on  the  South  Saskatchewan  River  was 
being  filled  but  all  other  tests  were  performed  at  normal  volumes.  Fish,  including  caged  rain- 
bow  trout  yearlings,  were  not  visibly  affected.  Larvae  of  Simuliidae,  Chironomidae,  Plecop- 
tera  and  Ephemeroptera  collected  from  the  annually-treated  areas  with  the  aid  of  artificial 
substrates  were  more  abundant  in  1972  than  in  1969;  larvae  of  Trichoptera  were  less  abund- 
ant in  one  treated  area  in  1972  but  more  abundant  in  another  (Fredeen  1974).  On  one  occa- 
sion populations  of  these  orders  declined  suddenly  and  for  undetermined  reasons  in  an  untrea- 
ted  section  of  the  river. 

A single  7.5-min  treatment  of  the  North  Saskatchewan  River  with  0.6  ppm  of  methoxychlor 
in  1973  resulted  in  removal  of  96%  of  larval  instars  1 and  2 of  S.  arcticum  and  66%  of  older 
instars  at  a distance  of  161  km  downstream  from  the  point  of  injection  of  the  methoxychlor,  j 
and  larger  percentages  at  lesser  distances  (Fredeen  1975).  Immatures  of  Plecoptera  were  simi- 
larly affected  but  those  of  Chironomidae,  Ephemeroptera  and  Trichoptera  were  less  affected. 

j1 

Within  two  to  four  weeks  populations  of  these  non-target  organisms  had  recovered  in  most 
sampling  sites  as  far  as  the  161-km  site  but  populations  of  S.  arcticum  larvae  did  not  recover 
during  the  entire  10-week  post-treatment  study  because  this  species  has  only  one  major  gen- 
eration each  summer. 

RATIONALE  OF  BLACK  FLY  LARVICIDING 

Since  black  fly  larvae  are  restricted  to  flowing  water  and  larvae  develop  synchronously  in 
the  Saskatchewan  River  in  spring  time,  exact  sources  of  outbreaks  generally  can  be  pinpoint- 
ed in  place  and  time.  Thus  larviciding  offers  the  most  reliable  and  economical  means  of  mana- 
gement, at  least  in  the  plains  areas  where  large  rivers  are  few  and  far  between.  This  is  not  true 
for  mountainous  areas  if  the  larvae  of  target  species  inhabit  networks  of  small  streams. 

Dependable  and  economic  management  schemes  have  not  yet  been  developed  to  cope  with 
adult  black  flies  that  emerge  from  these  large  rivers  in  the  plains  areas  of  Saskatchewan  and 
Alberta  and  have  spread  into  adjacent  farmlands.  Thus,  for  the  time  being  at  least,  we  have 
to  depend  upon  the  judicious  use  of  chemical  larvicides.  Data  from  our  larvicide  tests  have 
indicated  at  least  four  general  reasons  why  the  ecological  impact  of  treatments  need  not  be 
great  if  the  proper  chemicals  and  dosages  are  used  in  restricted  times  and  places: 

1.  Black  fly  larvae  are  relatively  more  susceptible  to  DDT  and  methoxychlor  than  are  the  lar- 
vae of  all  other  aquatic  taxa  except  perhaps  Plecoptera.  Most  black  fly  larvae  are  very  efficient 
but  indiscriminate  filter  feeders.  The  larvae  of  S.  arcticum  collect  and  ingest  very  large  amounts 
of  silt  in  order  to  obtain  the  small  proportions  of  food  particles  carried  in  the  water.  In  study- 
ing the  selective  effects  of  DDT  larvicide  in  the  river  25  years  ago  we  found  that  the  DDT  was 
rapidly  adsorbed  onto  silt  particles  in  the  water  (Fredeen  et  al.  1953(a);  Fredeen  1962)  and 
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more  recently  that  the  fate  of  methoxychlor  was  similar  (Fredeen  et  al.  1975).  Thus  non-par- 
ticulate formulations  of  either  of  these  chemicals  applied  to  silty  water  were  naturally  conver- 
ted into  particulate  larvicides  which  acted  in  a selective  way  as  stomach  poisons  for  filter  feed- 
ers. Non- filter  feeding  larvae  belonging  to  other  dipterous  families  and  to  non-dipterous  orders 
except  perhaps  Plecoptera  were  less  affected  by  these  larvicides. 

We  reported  that  the  adsorption  of  these  chemicals  onto  silt  particles  also  presumably  aided 
in  their  long-distance  transport  downriver,  with  high  mortalities  of  black  fly  larvae  observed 
100  or  more  miles  (160  km)  downstream  from  single  injection  points  (Fredeen  et.al.  1953(b); 
Fredeen  1975). 

Particulate  formulations  per  se  have  been  tested  in  clear  streams  (Noel-Buxton  1956;  Ker- 
shaw et  al.  1968)  but  so  far  have  not  proven  practical. 

Obviously,  DDT  is  not  needed  as  a larvicide.  Methoxychlor  performs  equally  well  and 
neither  it  nor  its  known  metabolites  pose  lasting  threats  to  the  environment  (Kapoor  et  al. 
1970;  Fredeen  et  al.  1975;  Fredeen  1975).  However,  the  search  for  new  larvicides  must  be 
continued,  and  adsorbability  onto  suspended  solids  should  be  included  in  the  tests. 

2.  Larvae  of  economic  species  of  black  fly  larvae  attach  themselves  to  surfaces  of  rocks, 
where  they  are  directly  exposed  to  flowing  water  that  is  carrying  the  larvicide.  Larvae  of 
most  other  taxa  are  domiciled  in  relatively  less  exposed  niches.  Many  Trichoptera  and  chiro- 
nomid  larvae  are  enclosed  in  cases  while  most  Plecoptera  and  Ephemeroptera  larvae  are 
secluded  under  rocks.  Larvae  of  many  species,  but  especially  those  of  Chironomidae  and 
Odonata,  comprising  the  bulk  of  the  biomass  in  the  Saskatchewan  River,  burrow  deeply  into 
the  river  bed.  None  of  these  are  as  directly  exposed  as  are  simuliid  larvae  to  the  treated  slug 
of  water  that  passes  their  stations.  Larvae  in  a sand  bed  of  the  river  were  shown  to  be  entirely 
unaffected  in  one  test  (Fredeen  1974). 

3.  Rapid  recolonization  is  another  reason  why  impact  on  non-target  invertebrates  is  relatively 
light.  Evidence  for  this  was  obtained  when  populations  of  aquatic  larvae  attached  to  artifi- 
cial substrates  in  a 161-km  section  of  the  Saskatchewan  River  were  reduced  by  a larvicide 
treatment  in  1973.  In  all  four  sites  examined  in  the  treated  portion  of  the  river,  population 
densities  of  chironomid  larvae  larger  than  1 mm  long  equalled  or  surpassed  the  pretreatment 
densities  within  one  to  three  weeks,  ephemeropterans  within  one  to  four  weeks,  trichopterans 
one  to  seven  weeks,  plecopterans  four  to  five  weeks  and  simuliids  in  two  to  1 0 weeks.  Popula- 
tions of  larvae  smaller  than  1 mm  long  were  generally  restored  more  rapidly.  These  recoloni- 
zation processes  included  continued  hatching  of  eggs,  migrations  of  larvae  from  the  protected 
niches  described  above,  and  especially  immigration  of  larvae  drifting  downstream  from  the 
1500  km  or  so  of  untreated  river.  Waters  (1972),  states  that  larvae  of  many  taxa  in  a river 
drift  on  a regular,  daily  basis.  Thus,  rapid  repopulation  of  a treated  section  is  to  be  expected 
provided  a significant  upstream  section  of  the  river  is  left  untreated. 

4.  A slug  of  larvicide-treated  water  is  of  short  duration,  generally  only  1 5 min  long  at  the 
point  of  injection  of  the  river.  Generally  there  is  no  need  to  follow  up  with  a second  treat- 
ment, on  the  Saskatchewan  River  system  at  least,  because  the  target  species  of  black  fly, 

5.  arcticum,  produces  only  one  large,  relatively  synchronized  generation  of  larvae  in  a season. 

I observed  second  peaks  in  late  summer  but  generally  these  do  not  produce  outbreaks  of 
economic  importance  in  Saskatchewan.  On  the  other  hand  many  prominent  non-target  spe- 
cies of  invertebrates  are  at  least  bivoltine  and  thus  capable  of  relatively  rapid  regeneration. 
Unfortunately  S',  luggeri,  which  has  recently  appeared  in  the  Saskatchewan  River  system,  is 
also  multivoltine  (Fredeen,  1977(a)). 

Potentially,  the  fauna  in  a large  river  is  in  greater  danger  from  the  constant,  massive  input 
of  effluents  from  large  cities  and  industrial  plants  (Reed  1962).  The  constant  addition  of 
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chemical  and  biological  pollutants,  including  pesticides,  every  hour  of  every  year  can  perman- 
ently suppress  river  fauna  for  hundreds  of  miles.  Pollution  control  should  begin  first  with 
these  large  persistent  sources,  and  the  effects  of  black  fly  larvicide  treatments  should  be  re- 
viewed in  this  larger  context. 


CONTINUING  NEEDS 

In  conclusion  I have  four  general  suggestions  to  make  regarding  continued  development  of 
black  fly  management  programs  based  on  larviciding: 

1 . Present-day  larvicides,  well  characterized  by  years  of  laboratory  and  field  tests  in  diverse 
sites  around  the  world,  by  long-term  impact  studies,  and  by  data  about  residues  including 
metabolites,  should  not  be  too  hastily  discarded  in  favor  of  an  unproven  chemical.  Many  years 
of  research  are  required  before  sufficient  data  are  available  to  allow  objective  decisions  to  be 
made  regarding  the  potential  of  a new  chemical  as  a black  fly  larvicide.  Thus  laboratory  and 
field  tests  of  new  chemicals,  new  formulations,  and  of  new  management  methods  (including 
methods  other  than  larviciding)  should  be  continued  at  every  opportunity  in  anticipation  of 
future  needs. 

2.  We  are  handicapped  by  a scarcity  of  data  from  chemical  screening  tests  in  flowing  water 
and  thus  are  tempted  to  extrapolate  treatment  effect  data  from  still-water  tests.  Is  it  possible 
to  even  roughly  estimate  from  data  derived  from  24,  48  or  96  hr  exposures,  the  L.C.50s  one 
might  anticipate  from  15  or  30  min  exposures?  In  the  past  some  regulatory  decisions  seem 
to  have  been  based  upon  such  data. 

3.  Methods  and  equipment  for  assessing  the  potential  impact  of  various  black  fly  larvicides 
in  flowing  water  in  the  laboratory  and  in  the  field  continue  to  be  developed  and  improved. 
Perhaps  the  time  soon  will  come  when  complete  standardization  of  screening  methods  is  pos- 
sible. Use  of  drift  nets  and  especially  management  of  captured  fauna  in  such  a way  as  to  be 
able  to  estimate  vitality  must  be  standardized.  Also,  artificial  substrates  now  offer  means  of 
collecting  quantitative  samples  of  many  species  of  larvae,  even  from  large,  stony  rivers  (Fre- 
deen 1977(b)).  Drift  and  recolonization  of  aquatic  invertebrates  in  these  large  rivers  require 
intensive  investigation. 

4.  Finally,  every  new  black  fly  problem  should  be  considered  a unique  situation  that  requires 
new  research  and  unique  management.  Precise  data  on  locations  and  dates  of  occurrences  of 
immature  populations  of  the  target  species  are  required.  Chemical  impact  and  residue  studies 
should  be  well  planned.  Even  in  an  established  program  each  new  year  should  be  considered 
a new  situation.  That  is,  blind  dependency  upon  an  established  program  should  be  avoided 
because  precise  needs,  conditions,  and  methods  are  constantly  changing.  If  this  attitude  is 
accepted,  pollution  and  non-target  effects  can  be  made  minimum  and  effectiveness  made 
maximum. 
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The  Phytomyza  miners  of  Cichorieae  belong  to  two  groups,  the  P.  albiceps  group  and  the 
P.  robustella  group.  Only  the  former  is  reviewed  here.  All  the  European  material  proves  refer- 
able to  a single  species  with  wide  host-range,  P.  marginella  Fallen  ( with  many  synonyms), 
with  the  exception  of  P.  aposeridis  Groschke  bred  from  Aposeris  in  Bavaria.  A new  species 
with  wide  host-range,  P.  columbiana  n.sp.  (type-locality  Sitka,  Alaska),  is  found  in  northwes- 
tern North  America.  North  American  material  of  Chromatomyia  bred  from  Cichorieae  is  also 
reviewed.  The  following  four  species  are  represented:  C.  syngenesiae  Hardy  ( polyphagous), 

C.  senecionella  (Sehgal)  on  Hieracium  (previously  known  from  Senecio  and  Petasites),  C.  ixer- 
idopsis  n.sp.  on  “Crepis”  sect.  Ixeridopsis  ( type-locality  Kluane  Lake,  Yukon  Territory)  and 
C.  lactuca  ( Frost)  on  ruderal  species  of  Crepidinae. 

Les  Phytomyza  mineurs  de  Cichorieae  appartiennent  h deux  groupes,  le  groupe  P.  albiceps  et  le  groupe  P.  robustella 
Seulement  le  premier  est  revise  ici.  Tom  le  materiel  Europden  ne  ref  ere  qu’  a une  seule  espe'ce  vivant  sur  plusieurs  hdtes, 

P.  marginella  Fallen  (avec  beaucoup  de  synonymes),  avec  V exception  de  P.  aposeridis  Groschke  elevde  de  /’Aposeris  en 
Bavarie.  Une  espece  nouvelle  vivant  sur  plusieurs  hdtes,  P.  columbiana  n.sp.  (localitd-type  Sitka,  Alaska),  est  trouvde  dans 
le  nord-ouest  d’Am&ique  du  nord.  Materiel  de  Chromatomyia  elevd de  Cichorieae  dans  TAmdrique  du  nord  est  aussi  revisd. 
Quatre  especes  y sont  representdes,  tel  que:  C.  syngenesiae  Hardy  (polyphage),  C.  senecionella  (Sehgal)  sur  /’Hieracium 
(connue  de  Senecio  et  Petasites  auparavant),  C.  ixeridopsis  n.sp.  sur  la  “Crepis”  sect.  Ixeridopsis  (localitd-type  Lac  Kluane, 
Territoire  du  Yukon)  et  C.  lactuca  (Frost)  sur  des  especes  ruderales  de  Crepidinae. 

Die  Phytomyza -Minierer  von  Cichorieae  gehoren  zu  zwei  Gruppen,  der  P.  albiceps-Grwppe  und  der  P.  robustella-Grappe. 
Nur  erstere  wird  hier  revidiert.  Das  ganze  europaische  Material  erweist  sich  als  einer  einzigen  Art,  P.  marginella  Fallen  (mit 
vielen  Synonymen,),  mit  breitem  Wirtsareale  zugehorig,  mit  Ausnahme  der  in  Bayern  aus  Aposeris  gezuchteten  P.  aposeridis 
Groschke.  Eine  neue  Art  mit  breitem  Wirtskreis,  P.  columbiana  n.sp.  (Fundort  des  Typus:  Sitka,  Alaska)  wurdeim  nordwest- 
lichen  Nordamerika  gefunden.  Nordamerikanisches  Material  von  Chromatomyia,  gezuchtet  aus  Cichorieae,  wird  ebenfalls 
revidiert,  und  zwar  folgende  vier  Arten:  C.  syngenesiae  Hardy  (polyphag) , C.  senecionella  (Sehgal)  an  Hieracium  (bisher 
aus  Senecio  und  Petasites  bekannt),  C.  ixeridopsis  n.sp.  an  “Crepis ’’sect.  Ixeridopsis  (Fundort  des  Typus:  Kluane  Lake, 
Yukon  Territorium)  und  C.  lactuca  (Frost)  an  fur  Ruder alstellen  typischen  Crepidinae- Arten. 

This  paper  fills  certain  gaps  in  the  treatment  of  Compositae-miners  previously  presented 
in  Parts  II,  VI,  VII,  VIII  and  XII  of  this  series  (Griffiths,  1972b,  1974b,  1974c,  1974d  and 
1976).  The  Phytomyza  miners  of  Cichorieae  belong  to  the  same  two  groups  recorded  from 
other  Compositae,  namely  the  P.  albiceps  group  and  the  P.  robustella  group  (as  defined  in 
Parts  II  and  VI).  I present  here  a complete  treatment  of  the  available  material  of  the  former 
group,  which  is  reducible  to  only  three  species  after  account  has  been  taken  of  several  synony- 
mies and  doubtful  or  erroneous  records.  I do  not  treat  the  P.  rubustella  group  in  this  paper, 
since  it  is  the  intention  of  M.  von  Tschirnhaus  to  prepare  a revision  of  the  European  species 
of  this  group  (of  which  he  has  much  new  material).  I have  not  bred  any  member  of  this 
group  from  Cichorieae  in  North  America,  although  in  Europe  there  is  a considerable  radia- 
tion of  species  whose  larvae  produce  swellings  (“gall-mines”)  in  leaf  bases. 

The  Chromatomyia  miners  of  Cichorieae  consist  of  species  of  the  C.  syngenesiae  group 
(some  confined  to  Cichorieae,  some  with  wider  host  ranges)  and  the  closely  related  C.  lactuca 
(Frost).  Information  for  the  Old  World  is  already  available  in  the  literature;  see  especially 
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Griffiths  (1967)  and  von  Tschirnhaus  (1969).  However,  I have  some  interesting  new  North 
American  material,  which  makes  a complete  review  for  this  continent  opportune. 

My  use  of  botanical  names  generally  accords  with  Hulten  (1968)  for  North  American 
species,  and  with  Rothmaler  (1963)  for  European  species.  Descriptive  terms  and  abbreviations 
were  explained  in  the  first  paper  of  this  series  (Griffiths,  1972a). 

The  holotypes  of  the  two  new  species  will  be  deposited  in  the  Canadian  National  Collec- 
tion (Ottawa). 


DIAGNOSIS 

Amendments  to  my  previously  published  keys  to  incorporate  the  two  new  North  American 
species  described  in  this  paper  are  given  below.  The  original  key  to  North  American  species 
of  the  Phytomyza  albiceps  group  was  published  in  Part  VI  (Griffiths,  1974b),  with  consoli- 
dated amendments  given  in  Part  XII  (Griffiths,  1976).  The  couplet  now  to  be  further  amend- 
ed was  included  in  the  latter.  Similarly,  my  original  key  to  North  American  species  of  Chro- 
matomyia  was  given  in  Part  V (Griffiths,  1974a),  but  the  amendment  now  proposed  further 
expands  an  amendment  given  subsequently  in  Part  VII  (Griffiths,  1974c). 

Amendment  to  key  to  North  American  species  of  Phytomyza  albiceps  group  (as  previously 
amended  in  Griffiths,  1976). 

18.  Aedeagus  as  Fig.  4-6,  with  spinules  mostly  arranged  in  three  groups, 

(i)  distal  row  on  right  side  towards  centre-line,  (ii)  row  at  same  level 
on  left  side,  and  (iii)  more  basally  situated  compact  group  anterior 
to  angle  of  right  basal  sclerite.  Sides  of  mesonotum  extensively 
yellowish  P.  columbiana  n.sp. 

— Aedeagus  with  spinules  arranged  otherwise  (if  basally  situated 

compact  group  present,  then  row  on  right  side  absent)  18a 

18a-18e  (as  previous  couplets  18-1 8d) 

Amendment  to  key  to  North  American  species  of  Chromatomyia  (as  previously  amended 
in  Griffiths,  1974c:  218) 

3.  Sac  below  distal  tubule  of  aedeagus  strengthened  by  well-defined 

V-shaped  sclerotization  (Fig.  8).  Centre  of  frons  dark  brown  

C.  ixeridopsis  n.sp. 

— Sac  below  distal  tubule  without  or  with  only  weakly  differen- 
tiated sclerotization.  Centre  of  frons  paler  (yellow  to  orange- 

brown) 3 a 

3a-3b  (as  previous  couplets  3-3a) 

Amendment  to  key  to  adults  of  Chromatomyia  syngenesiae  group  (Griffiths,  1974c:  217) 

3.  Aedeagus  as  Fig.  8,  with  sac  below  distal  tubule  strengthened  by 

well-defined  V-shaped  sclerotization.  Centre  of  frons  dark  brown  

C.  ixeridopsis  n.sp. 

Sac  below  distal  tubule  without  or  with  only  weakly  differentiated 

sclerotization.  Centre  of  frons  paler  (yellow  to  orange-brown)  3a 

3a.  (as  previous  couplet  3) 
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TREATMENT  OF  SPECIES 
(a)  the  Phytomyza  albiceps  group 

Phytomyza  marginella  Fallen  1823 


Phytomyza  marginella  Fallen.  Fallen,  1823:  3.  Ryddn,  1953:  14.  Spencer,  1965:  254.  Holotype  9,  Skane  (Sweden),  in 
Zoological  Institute,  University  of  Lund. 

Phytomyza  sonchi  Robineau-Desvoidy.  Robineau-Desvoidy,  1851:  400.  Hendel,  1935:  481.  De  Meijere,  1937:  231.  - 1943: 
73.  Holotype  <3,  Cherbourg  (France),  not  traced  (presumably  mislabelled  in  Bigot  collection  in  University  Museum, 
Oxford).  Synonymy  after  Spencer,  1965:  254. 

Phytomyza  lampsanae  Hering.  Hering,  1925:  161.  - 1927:  121.  - 1932:  174.  De  Meijere,  1926:  261.  Hendel,  1927:  255. 
Holotype  3,  Bavaria  (Germany),  in  Zoologisches  Museum,  Humboldt  Universitat,  Berlin.  Synonymized  withP.  sonchi 
Robineau-Desvoidy  (1851)  by  Hendel,  1935:  481. 

Phytomyza  insperata  Hendel.  Hendel,  1927:  262.  Holotype  9,  Vienna  (Austria),  in  Naturhistorisches  Museum,  Vienna. 

Synonymized  withP.  sonchi  Robineau-Desvoidy  (1851)  by  Hendel,  1935:  481. 

Phytomyza  prenanthidis  Hering.  Hering,  1932:  171.  Holotype  9,  Pfafers  (Switzerland),  in  Zoologisches  Museum,  Humboldt 
Universitat,  Berlin.  Synonymized  withP.  sonchi  Robineau-Desvoidy  (1851)  by  Hendel,  1935:  481. 

Phytomyza  mulgedii  Hering.  Hering,  1932:  173.  Holotype  3,  Berlin  (Germany),  in  Zoologisches  Museum,  Humboldt  Uni- 
versitat, Berlin.  Synonymized  with  P.  sonchi  Robineau-Desvoidy  (1851)  by  Hendel,  1935:  481. 

Phytomyza  hieracina  Hering.  Hering,  1932:  1974.  Holotype  3,  Bavaria  (Germany),  in  Zoologisches  Museum,  Humboldt 
Universitat,  Berlin.  Synonymized  withP.  sonchi  Robineau-Desvoidy  (1851)  by  Hendel,  1935:  481. 

Phytomyza  sonchina  Hering.  Hering,  1934:  69.  Syntypes-39,  Skane  (Sweden),  in  Zoologisches  Museum,  Humboldt  Uni- 
versitat, Berlin.  Synonymized  withP.  sonchi  Robineau-Desvoidy  (1851)  by  Hendel,  1935:  481. 

“Phytomyza  sonchi  cicerbitae  Hendel”.  Hering,  1936:  153.  (nomen  nudum). 

Phytomyza  sonchi  mulgedii  Hering.  Hering,  1936:  154. 

Phytomyza  sp.  Hering,  1936:  183  (no.  900),  304  (no.  1494). 

Phytomyza  sonchi  lampsanae  Hering.  Hering,  1936:  295. 

Agromyzide.  Hering,  1937:  364  (no.  1823). 

Phytomyza  sonchi  prenanthidis  Hering.  Hering,  1937:  406. 

Phytomyza  sonchi  hieracina  Hering.  Hering,  1957:  532. 

Adult.  - Head  with  orbits  not  or  only  narrowly  projecting  above  eye  in  lateral  view;  genae  in  middle  0.2  - 0.3  times  eye 
height;  eyes  with  only  sparse  fine  pubescence.  Frons  at  level  of  front  ocellus  1.75  - 2 times  width  of  eye.  Ors  directed  post- 
eriorly, ori  directed  inwardly;  posterior  ors  strong,  0.6  times  to  fully  as  long  as  anterior  ors;  anterior  ori  variably  developed, 
0.2  - 0.8  times  as  long  as  posterior  ori  (also  short  third  pair  of  ori  in  one  specimen,  holotype  of  the  synonymous  P.  hieracina)-, 
orbital  setulae  more  or  less  one-rowed.  Peristomal  margin  with  vibrissa,  1-2  similarly  directed  setulae  near  this  and  3-6  up- 
curved  peristomal  setulae.  Third  antennal  article  rounded  distally,  with  rather  short  pubescence. 

3+1  dc;  acr  in  3 - 5 rows;  7-22  presutural  ia;  6 - 14  postsutural  ia;  inner  pa  about  half  as  long  as  outer  pa. 

Second  cross-vein  (m-m)  absent.  Costal  ratio  mg2/mg4  3.4  - 4.5  (mean  3.85).  Wing  length:  3,  2.2  - 2.6  mm  (mean  2.45 
mm);  9,  2.5  - 3.25  mm  (mean  2.9  mm). 

Frons  and  orbits  yellow,  except  dark  ocellar  plate  and  vertex  (vte  on  dark  ground;  vti  more  or  less  on  boundary  between 
dark  and  yellow  ground).  Face  entirely  deep  yellow  or  at  most  weakly  infuscated  (brownish)  in  antennal  pits.  Genae  yellow. 
Occiput  entirely  dark  or  becoming  yellow-brown  at  sides  ventrally.  Antennae  with  first  article  yellow,  second  article  brown 
to  dark  brown,  third  article  dark  brown  to  black.  Palpi  brown  to  black;  labella  yellow.  Mesonotum  dark  centrally  (finely 
grey-dusted  over  grey- brown  to  black  ground-colour,  only  weakly  shining),  but  with  strongly  contrasting  whitish  yellow  side 
bands  which  enclose  the  humeral  calli  (indicated  by  brownish  patch  in  centre)  and  extend  posteriorly  to  the  postalar  calli 
(outer  pa  on  boundary  between  yellow  and  dark  ground);  small  whitish  yellow  patches  also  before  corners  of  scutellum  (pos- 
terior to  inner  pa);  scutellum  largely  dark  (grey-brown  to  black),  with  traces  of  yellow  coloration  only  at  basal  corners;  pleura 
largely  dark,  but  with  whitish  yellow  coloration  around  anterior  spiracle,  on  dorsal  margin  and  posterodorsal  corner  of  meso- 
pleuron  and  along  sutures.  Wing  base  and  squamae  yellowish  white,  latter  with  dark  fringe.  Legs  with  coxae,  trochanters  and 
femora  largely  dark,  with  tips  of  femora  contrastingly  yellow;  tibiae  yellowish  at  base,  becoming  brown  to  dark  brown  dis- 
tally; tarsi  yellow-brown  to  brown.  Abdomen  varying  from  yellow-brown  with  sides  and  posterior  margins  of  terga  yellowish 
to  almost  entirely  dark  brown.  Basal  cone  of  ovipositor  (9)  entirely  grey-dusted. 

Male  postabdomen  with  8th  sternum  fused  with  6th  tergum.  Telomeres  represented  by  densely  setulose  apical  lobes  of 
periandrium,  not  delimited  by  suture.  Pregonites  with  rather  small  unpigmented  ventral  extensions.  Aedeagus  as  Fig.  2;  bas- 
al section  with  spinules  arranged  in  pair  of  bands  above  basal  sclerites  (that  on  left  side  with  12-19  spinules;  that  on  right 
extending  further  basally,  with  21-25  spinules);  sclerites  of  medial  lobe  relatively  short,  fused  distally  to  form  symmetrical 
V in  ventral  view,  appearing  slightly  recurved  in  lateral  view;  distal  section  with  pair  of  strongly  pigmented,  parallel  or  only 
weakly  divergent  terminal  tubules  (distiphallus)  arising  from  cylindrical  area  of  sclerotization,  pigmented  dorsally  only, 
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about  ejaculatory  duct.  Ejaculatory  apodeme  as  Fig.  3. 

The  aedeagus  of  a specimen  bred  from  Sonchus  oleraceus  L.  has  been  figured  by  Spencer  (1965). 

Puparium  and  third  instar  larva.  - Described  by  de  Meijere  (1926,  1937,  1943)  (as  P.  lampsanae  and  P.  sonchi ).  Mandi- 
bles with  two  alternating  teeth;  right  mandible  longer  than  left.  Anterior  spiracles  with  two  short  horns,  with  9-15  bulbs  in 
widely  open  ellipse;  posterior  spiracles  on  short  conical  projections,  with  22  - 30  bulbs  in  narrow,  partly  open  ellipse  (irregu- 
lar in  higher  part  of  range  of  bulb  numbers).  Puparia  dark  brown  to  black,  2.1  - 2.2  mm  long;  anal  lobes  not  prominent. 

Mine.  — Larvae  leaf-miners  on  Leontodontinae  and  Crepidinae.  Mine  long  (up  to  25  cm),  basically  linear  throughout 
(1.5-3  mm  wide  terminally)  but  highly  convolute  and  in  some  cases  with  secondarily  blotchy  areas,  in  most  cases  formed  j 
largely  on  lower  surface  of  leaf  with  only  terminal  channels  on  upper  surface  (but  occasional  mines  formed  largely  or  entir- 
ely on  upper  surface),  appearing  whitish  or  greenish  white  in  reflected  light  when  fresh;  faeces  deposited  as  fine  particles, 
all  discrete  in  most  mines  but  in  a few  partly  forming  short  beaded  strips;  larva  leaving  leaf  through  semicircular  slit,  in 
most  cases  on  upper  surface,  before  puparium  formation. 

Figures  of  the  mine  on  several  different  host-plants  have  been  given  by  Hering  (1957)  (as  P.  sonchi ) and  Ryddn  (1934) 

(as  P.  lampsanae). 

Material  examined.  — 1 6 from  larva  7.vii.24  on  Lapsana  (=Lampsana)  communis  L., 

Passau  (Bayrische  Wald),  Germany,  emerged  l.viii.24,  leg.  O.  & M.  Hering  (no.  2545)  (holotype  / 
of  P.  lampsanae).  1 9 labelled  (probably  erroneously)  as  bred  from  larva  13.x. 24  on  Solidago, 
Bisamberg  (near  Vienna),  Austria,  emerged  27.ii.25  (forced),  leg.  F.  Hendel  (holotype  of  P. 
insperata).  1 9 from  larva  end-vi.25  on  Prenanthes  purpurea  L.,  Pfafers,  Switzerland,  emer- 
ged 20.vii.25,  leg.  W.  Hopp  (no.  2716)  (holotype  ofP.  prenanthidis ).  1 6 from  larva  17.vi.20 
on  Cicerbita  (=  Mulgedium)  alpina  (L.),  Berlin  Botanical  Garden,  Germany,  emerged  9.vii.20, 
leg.  M.  Hering  (no.  1526)  (holotype  of  P.  mulgedii).  1 6 from  larva  on  Hieracium  vulgatum 
Fries,  Passau  (Bayrische  Wald),  Germany,  emerged  4.viii.24,  leg.  O.  & M.  Hering  (no.  2566)  j 
(holotype  of  P.  hieracina ).  Id  19  from  larvae  on  Sonchus  oleraceus  L.,  Halsingborg  (Skane), 
Sweden,  emerged  19.ii.33  (forced),  leg.  N.  Ryden  (syntypes  of  P.  sonchina). 

19  (caught),  Budapest,  Hungary,  15.ix.  12,  leg.  Gyorffy  (from  Hendel  collection).  2 99 
(caught),  Bad  Villach,  Austria,  30.vii.27,  leg.  Oldenberg  (from  Hendel  collection).  Id  (caught) 
without  locality  label  (presumably  Austria),  10.viii.25,  leg.  Oldenberg.  2dd  from  larvae  on 
Lapsana  communis  L.,  Sfupsk  (Stolp),  Pomerania,  Poland,  emerged  20-24.ii.25  (forced),  leg. 

O.  Karl.  Id  19  from  larvae  1 5.ix.6 1 on Mycelis  muralis  (L.),  Penrice,  Gower  Peninsula,  Wales, 
emerged  9-1 1 .x.61 , leg.  G.C.D.  Griffiths;  also  two  preparations  of  larvae  from  this  sample.  19 
from  larva  18.x. 53  on  Mycelis  muralis  (L.),  Mickleham,  Surrey,  England,  emerged  27.xi.53,  [ 

leg.  G.C.D.  Griffiths.  19  from  larva  6.ix.54  on  Hieracium  sabaudum  agg.,  Chilworth,  Surrey, 
England,  emerged  3.x. 54,  leg.  G.C.D.  Griffiths. 

Host  range.  — The  host  range  of  this  species  may  be  described  as  all  large-leaved  Crepidinae 
(in  sense  of  Stebbins,  1953)  available  in  North-Central  Europe,  with  the  possible  exception 
of  Aposeris,  and,  less  frequently,  Leontodon  and  Picris  belonging  to  the  Leontodontinae.  The  j 
omission  of  Aposeris  may,  however,  be  fortuitous,  since  this  plant  has  rarely  been  examined. 
Since  there  is  no  evidence  of  differences  in  host  selection  in  different  areas,  it  is  convenient 
to  summarize  the  host  records  separately  from  the  geographical  distribution.  All  except  the 
most  recent  records  were  attributed  to  P.  sonchi  or  one  of  the  other  synonyms. 

Leontodon.  - Reported  by  Buhr  (1964)  as  occuring  uncommonly  on  L.  autumnalis  L.  and  L.  hispidus  L.;  also  enter- 
ed under  Leontodon  as  Phytomyza  sp.  (no.  1494)  in  Hering  (1936). 

Picris  (=Helminthia) . - Entry  no.  1823  under  Picris  in  Hering’s  (1937)  key  was  subsequently  attributed  by  him  to 
this  species  (for  the  reprinted  figure  of  the  leaf  mine  is  attributed  to  P.  sonchi  in  his  1957  book);  de  Meijere  (1943)  descri- 
bes a larva  collected  by  Buhr  on  Picris  echioides  L.;  also  sheet  of  Picris  hieracioides  L.  from  Rostock  Botanical  Garden  in 
Hering’s  mine  herbarium. 

Sonchus.  - The  synonymous  P.  sonchi  Robineau-Desvoidy  and  P.  sonchina  Hering  were  bred  from  S.  oleraceus  L.; 
there  are  several  additional  published  records  for  this  host  as  well  as  for  S.  asper  (L.)  and  S.  arvensis  L.,  and  also  a single 
record  for  S',  paluster  L.  (Nowakowski,  1954). 

Reichardia.  - Reported  without  details  in  Hering’s  (1957)  key. 

Hieracium.  - Hieracia  have  been  frequently  reported  as  hosts  of  this  species,  and  one  synonym  {P.  hieracina  Hering) 
is  based  on  a specimen  bred  from  H.  vulgatum  Fries.  Recent  treatments  of  European  Hieracia  have  recognized  hundreds  of 
so-called  microspecies  (mostly  apomictic  clones),  which  none  save  a few  specialists  can  identify.  It  is  impossible  to  revise 
all  published  host-records  to  accord  consistently  with  these  modern  treatments,  so  all  host  names  are  quoted  here  in  the 
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form  published.  Probably  all  Hieracia  are  suitable  as  hosts,  except  those  whose  leaves  are  too  small.  Primary  sources  of 
published  host  names  are  as  follows  (records  for  botanical  gardens  indicated  with  an  asterisk  *):  H.  amplexicaule  L.  (sheet 
in  Hering’s  mine  herbarium  *),  H.  aurantiacum  L.  (Hendel,  1935;  Buhr,  1941a  *),//.  caespitosum  Dum.  (Buhr,  1960), 

H.  lachenalii  Gmel.  (Buhr,  1960;  Griffiths,  1966),//.  laevigatum  Willd.  (Buhr,  1932;  Zavrel,  1960),//.  laevigatum  Willd.  var. 
tridentatum  (Fries)  (de  Meijere,  1939),  H.  murorum  L.  (Buhr,  1932,  1941b  & 1960;  Ryden,  1934;  Michna,  1975),  H.  pren- 
anthoides  Vill.  (Buhr,  1941a  *),//.  pulmonarioides  Zahn.  (Buhr,  1932  * & 1941a*),//.  sabaudum  L.  (Nowakowski,  1954; 
Zavrel,  1956;  Buhr,  1960),  H.  schistosiphon  Juz.  (Buhr,  1941a  *),  H.  silvaticum  L.  (four  sheets  in  Hering’s  mine  herbarium), 
H.  thapsoides  Pane.  (Buhr,  1941a  *),  H.  transylvanicum  Heuff.  (sheet  in  Hering’s  mine  herbarium  *),  H.  umbellatum  L. 

(Buhr,  1932  & 1960;  Beiger,  1959  & 1965b;  Michalska  & Nowak,  1965),//.  villosum  L.  (Buhr,  1941a  * and  sheet  for  Jul- 
ische  Alpen  in  Hering’s  mine  herbarium),  H.  vulgatum  Fries  (Voigt,  1929;  Hering,  1932;  Buhr,  1932)  and  H.  sp.  (Buhr, 

1941b;  Skala  & Zavfel,  1945;  Seidel,  1957;  Buhr,  1964). 

Prenanthes.  — The  synonymous/’,  prenanthidis  Hering  was  bred  from  Prenanthes  purpurea  L.,  for  which  host  there 
are  numerous  subsequent  records. 

Cicerbita  (=  Mulgedium).  - The  synonymous  P.  mulgedii  Hering  was  bred  from  C.  alpina  (L.)  in  Berlin  Botanical 
Garden.  This  species  is  recorded  as  a host  in  the  wild  by  Buhr  (1964).  Buhr  (1941a)  also  recorded  cultivated  plants  of  C. 
alpina  (L.),  C.  bourgaei  (Boiss.)  and  C.  prenanthoides  (Bieb.)  as  hosts.  (The  latter  two  species  are  presumably  to  be  trans- 
ferred to  Lactuca  in  Stebbins’  system,  if  I understand  him  correctly). 

Mycelis.  - There  are  numerous  records  for  M.  muralis  (L.).  The  subspecific  name  “ cicerbitae ” (here  considered  a 
nomen  nudum)  was  introduced  by  Hering  for  material  bred  from  this  host  (formerly  placed  in  Cicerbita ). 

Lactuca.  - Reported  for/,,  serriola  L.  (Buhr,  1941a;  Nowakowski,  1954),/,.  spicata  (Lam.)  in  Rostock  Botanical 
Garden  (Buhr,  1941a),  L.  virosa  L.  (two  sheets  in  Hering’s  mine  herbarium)  and  L.  tatarica  (L.)  (Buhr,  1941a;  Hering  in 
Hering  & Spencer,  1968:  327);  also  by  Sj^nderup  (1949)  (species  not  stated). 

Lapsana.  — The  synonymous/’,  lampsanae  Hering  was  bred  from  L.  communis  L.,  for  which  host  there  are  numerous 
subsequent  records;  Buhr  (1941a)  also  found  larvae  once  on  L.  grandiflora  Bieb.  in  Rostock  Botanical  Garden. 

Taraxacum.  - There  are  several  published  records  for  T.  sp.  or  T.  officinale  agg.  Records  of  mines  attributed  to  “/’. 
taraxaci  Hendel”  are  also  probably  attributable  to  this  species. 

Crepis.  - There  are  several  published  records  for  C.  paludosa  (L.),  partly  attributed  to  Phytomyza  sp.  (no.  900  in 
Hering,  1936);  Buhr  (1954)  also  records  as  hosts  C.  biennis  L.,  C.  capillaris  (L.)  and  in  botanical  gardens  also  C.  jacquini 
Tausch,  C.  rubra  L.  and  C.  sibirica  L. 

Distribution.  - This  species  is  widespread  in  Northern  and  Central  Europe,  extending  as 
far  South  as  Corsica  and  Bulgaria.  Distribution  records  are  summarized  as  follows: 

Britain.  — Probably  universally  distributed  from  South-East  England  to  Sutherland  in 
the  North  of  Scotland  and  the  West  Coast  of  Ireland;  localities  given  by  Parmenter  (1952), 
Manning  (1956),  Griffiths  (1966)  and  Spencer  (1965,  1972). 

France.  — In  addition  to  the  type  locality  (Cherbourg)  of  the  synonymous  P.  sonchi, 
localities  in  Brittany  and  Normandy  given  by  Buhr  (1954). 

Holland.  — Localities  given  by  de  Meijere  (1926,  1939). 

Germany.  — Probably  universally  distributed;  localities  given  by  Hering  (1925,  1932, 
1955),  Hendel  (1927),  Voigt  (1929),  Buhr  (1932,  1941a,  1954,  1960,  1964),  Starke  (1942) 
and  Griffiths  (1966). 

Switzerland.  — Pfafers  (type  locality  of  the  synonymous  P.  prenanthidis ). 

Austria.  - See  Hendel  (1927)  and  above  under  “material  examined”. 

Italy.  - Merano,  Alto  Adige  (Hartig,  1939). 

Denmark.  — Localities  given  by  Buhr  (1932)  and  Sjzfnderup  (1949). 

Sweden.  — Widespread  in  the  South,  extending  at  least  to  Jamtland;  localities  given  by 
Ryden  (1934,  1940,  1947,  1948,  1952),  Hering  (1934)  and  Lundqvist  (1949). 

Finland.  - Records  of  caught  specimens  given  by  Frey  (1946). 

Poland.  — Widespread  in  the  West  and  South,  but  apparently  absent  from  the  Kampinos 
Forest  (Nowakowski,  1962:  153);  localities  given  by  Karl  (1936),  Nunberg  (1948),  Nowakow- 
ski (1954),  Beiger  (1959,  1960,  1965a,  1965b,  1970),  Kubska  (1961),  Nowicki  (1963),  Mich- 
alska & Nowak  (1965),  Griffiths  (1966),  Mazur  (1969)  and  Michna  (1975). 

Czechoslovakia.  — Localities  given  by  Stary  (1930),  Skala  & Zavrel  (1945),  Zavrel  (1956, 
1960)  and  Seidel  (1957). 

Hungary.  — See  above  under  “material  examined”. 
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Corsica.  — Corte  (Buhr,  1941b). 

Bulgaria.  — Rila  Mountains  (Buhr,  1941b). 

Remarks.  — The  identity  of  Fallen’s  type  of  Phytomyza  marginella  has  been  discussed  by 
Spencer  (1965),  who  states  that  Ryden  (1953)  erred  in  describing  it  as  having  a yellow  scu- 
tellum. 

The  holotype  of  P.  sonchi  Robineau-Desvoidy  could  not  be  traced,  though  it  may  well  be 
in  the  Bigot  collection  over  some  erroneous  label.  Two  specimens  were  found  relabelled  by 
Bigot  as  P.  sonchi  R.-D.,  but  they  proved  on  examination  to  be  the  types  of  P.  minuscula 
Goureau  (=  P.  aquilegiae  R.-D.).  Fortunately  there  seems  no  doubt  about  the  specific  identity 
of  P.  sonchi. 

The  extensive  synonymy  due  to  Tiering  has  been  well  discussed  by  Hendel  (1935).  Hering 
believed  that  the  mining  flies  of  the  Compositae  and  Umbelliferae  were  almost  exclusively 
monophagous  (confined  to  single  genera)  because  of  the  great  protein  differentiation  in  these 
groups  revealed  by  the  work  of  the  Mez  school  of  serum  diagnosis.  This  theory  raises  general 
questions  which  are  still  controversial,  and  this  is  not  the  place  to  discuss  them.  But  it  may  be 
noted  that  Hering  was  so  convinced  of  its  validity  that  he  tended  to  assume  that  samples  of 
flies  bred  from  different  genera  of  Compositae  represented  different  species  on  the  basis  of 
inadequate  morphological  evidence.  In  the  case  of  the  synonyms  of  P.  marginella , the  stated 
differences  in  numbers  of  mesopleural  setulae,  disribution  of  acr  and  length  of  anterior  ori 
are  all  of  a kind  which  occur  as  individual  differences  within  series  of  many  species  of  the  P. 
albiceps  group.  The  same  applies  to  the  stated  differences  in  leaf  mines.  Hendel  was  able  to 
refute  all  supposed  differences  by  study  of  additional  material,  and  subsequent  genitalia 
studies  have  also  failed  to  reveal  any  significant  morphological  differences  between  specimens 
bred  from  different  hosts.  Subsequent  to  Hendel’s  findings,  Hering  compromised  by  consid- 
ering his  names  to  denote  ecological  subspecies  (host  races),  a usage  which  persists  in  some 
recent  literature.  However,  even  the  recognition  of  ecological  subspecies  requires  the  produc- 
tion of  some  kind  of  evidence,  such  as  different  frequency  distributions  of  structural  charac- 
ters or  different  appearance  times,  that  specimens  from  different  hosts  belong  to  more  or  less 
distinct  populations.  Such  evidence  has  never  been  produced  in  this  case,  and  the  naming  of 
ecological  subspecies  is  therefore  unjustified. 

I have  already  accepted  in  Part  XII  (Griffiths,  1976)  Hendel’s  (1935)  opinion  that  hisR 
insperata,  based  on  a female  labelled  as  bred  from  Solidago,  must  be  a mislabelled  specimen 
of  this  species. 

Note  that  the  syntypes  of  the  synonymous  P.  sonchina  are  from  Ffalsingborg,  not  Ulrice- 
hamn  as  stated  in  Hering’s  (1934)  description. 

Hering’s  (1936)  introduction  of  the  subspecific  name  “ cicerbitae  Hendel”  is  incredible  in 
view  of  Hendel’s  repeated  criticism  of  Hering’s  proposal  of  new  names  for  material  bred  from 
different  hosts.  Subsequently  Hering  (1957)  has  indicated  that  Hendel  proposed  the  name  in 
correspondence  (“in  litteris”).  Presumably  some  misunderstanding  occurred.  I can  scarcely 
believe  that  Hendel  intended  to  formally  propose  such  a name,  though  he  might  perhaps  have 
used  it  in  discussing  the  consequences  of  Hering’s  views. 

Phytomyza  columbiana  new  species 

Adult.  - Head  with  orbits  only  narrowly  projecting  above  eye  in  lateral  view;  genae  in  middle  0.3  - 0.4  times  eye  height; 
eyes  with  only  sparse  fine  pubescence.  Frons  at  level  of  front  ocellus  about  twice  width  of  eye.  Ors  directed  posteriorly,  ori 
directed  inwardly;  posterior  ors  strong,  0.7  times  to  fully  as  long  as  anterior  ors  (but  absent  on  one  side  in  one  male);  nor- 
mally two  ori,  anterior  varying  from  absent  to  0.8  times  as  long  as  posterior  (also  short  third  pair  of  ori  in  one  male);  orbi- 
tal setulae  more  or  less  one-rowed.  Peristomal  margin  with  vibrissa  and  3 - 5 upcurved  peristomal  setulae.  Third  antennal 
article  rounded  distally,  with  short  fine  pubescence. 
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3 + 1 dc;  acr  in  4 - 5 rows;  15-18  presutural  ia;  10  - 12  postsutural  ia;  inner  pa  about  half  as  long  as  outer  pa. 

Second  cross-vein  (m-m)  absent.  Costal  ratio  mg2/mg4.2.7  - 3.1  (mean  2.9).  Wing  length:  d,  2.7  - 3.1  mm  (mean  2.9 
mm);  9 , 2.95  - 3.2  mm  (mean  3.1  mm). 

Frons  orange-yellow  centrally,  with  ocellar  plate  and  vertex  contrastingly  black  (vte  on  dark  ground;  vti  on  boundary 
between  dark  and  yellow  ground);  orbits  at  least  partly  yellow,  but  in  most  specimens  somewhat  infuscated  (brownish)  to 
varying  extent  along  eye  margins  and  around  bases  of  orbital  setae.  Face  infuscated  centrally  (brown  to  blackish),  becoming 
orange-yellow  towards  sides.  Genae  yellow.  Occiput  black.  Antennae  with  first  article  brown  to  dark  brown,  second  and 
third  articles  black.  Palpi  black;  labella  yellow.  Mesonotum  dark  centrally  (finely  grey-dusted  over  black  ground-colour, 
only  weakly  shining),  but  extensively  whitish  yellow  on  sides  from  humeral  to  postalar  calli  (dark  central  patch  of  humeral 
callus  largely  surrounded  by  yellow);  weak  traces  of  yellow  also  before  corners  of  scutellum  (posterior  to  inner  pa);  scutel- 
lum  entirely  dark;  pleura  largely  dark,  with  whitish  yellow  coloration  around  anterior  spiracle,  narrowly  along  dorsal  margin 
of  mesopleuron  and  in  seam  of  mesopleural  suture.  Wing  base  and  squamae  yellowish  white,  latter  with  dark  fringe.  Legs 
largely  dark,  with  tips  of  femora  contrastingly  yellow;  tibiae  and  tarsi  largely  dark  brown.  Abdomen  largely  dark  brown  to 
black.  Basal  cone  of  ovipositor  (9)  entirely  grey-dusted. 

Male  postabdomen  with  8th  sternum  fused  with  6th  tergum.  Telomeres  represented  by  densely  setulose  apical  lobes  of 
periandrium,  not  delimited  by  suture.  Pregonites  with  well  developed,  weakly  pigmented  ventral  extensions  (shielding  base 
of  aedeagus  at  rest).  Aedeagus  as  Fig.  4-6;  basal  sclerites  strongly  divergent  distally,  the  right  somewhat  angulate  at  end  of 
expanded  area  on  basal  third;  spinules  on  dorsal  surface  of  basal  section  mostly  arranged  in  three  groups,  (i)  6 - 11  spinules 
in  distal  row  on  right  side  towards  centre-line,  (ii)  6 - 8 spinules  in  row  at  same  level  on  left  side,  and  (iii)  4 - 8 spinules  in 
more  basally  situated  compact  group  anterior  to  angle  of  right  basal  sclerite,  as  well  as  1 - 6 additional  spinules  between  the 
last  group  and  group  (ii);  sclerites  of  medial  lobe  conspicuously  angled  near  base,  in  ventral  view  almost  forming  U (only 
narrowly  separated  at  apex),  distinctly  recurved  distally  in  lateral  view;  distal  section  with  pair  of  somewhat  divergent  pig- 
mented tubules  (distiphallus)  arising  from  (partly  unpigmented)  cylindrical  area  of  sclerotization  about  ejaculatory  duct, 
the  latter  with  basal  pigmentation  on  dorsal  surface  continuous  with  that  of  short  pigmented  stretch  of  duct;  V-shaped  ven- 
tral sclerite  (?  apically  fused  paramesophalli)  at  base  of  distal  section.  Ejaculatory  apodeme  as  Fig.  7. 

Puparium  and  third  instar  larva.  - Mandibles  with  two  alternating  teeth;  right  mandible  longer  than  left.  Anterior  spira- 
cles with  two  short  horns,  with  8-13  bulbs  in  widely  open  ellipse;  posterior  spiracles  on  short  conical  projections,  with  15  - 
30  bulbs  in  rather  narrow,  partly  open  ellipse  (irregular  in  higher  part  of  range  of  bulb  numbers).  Puparia  dark  brown  to 
black,  2.1  - 2.4  mm  long;  anal  lobes  not  prominent. 

Mine.  - Larvae  leaf-miners  on  Cichorieae,  forming  long  and  convolute  mines  (Fig.  12)  with  initial  channels  on  lower 
surface  of  leaf,  as  described  for  P.  marginella',  larvae  normally  leaving  leaf  through  semicircular  slit,  in  most  cases  on  upper 
surface,  before  puparium  formation  (but  paratype  from  Agoseris  bred  from  puparium  formed  loose  inside  mine). 

Types.  — Holotype  6 , Id  299  paratypes  from  larvae  19.viii.69  on Hieracium  triste  Willd., 
Harbour  Mountain  (1900  feet  elevation;  57°  6'  N,  135°  22'  W),  Sitka,  Alaska,  emerged  15-19. 
v.70,  leg.  G.C.D.  Griffiths.  Id  paratype  from  larva  l.ix.73  on  Agoseris  glauca  (Pursh),  2 miles 
SW  Athabasca  Falls  (4000  feet  elevation),  Jasper  National  Park,  Alberta,  emerged  30.iv.74, 
leg.  G.C.D.  Griffiths.  Id  19  paratypes  from  larvae  6.ix.75  on  Hieracium  gracile  Hook.,  Swan 
Hills  (unnamed  lake  at  3750  feet  elevation;  54°42'  N,  1 15°49'  W),  Alberta,  emerged  27.iv.76, 
leg.  G.C.D.  Griffiths;  Id  paratype  from  larva  6.ix.75  on  Hieracium  albiflorum  Hook.,  same 
locality,  emerged  29.iv.76,  leg.  G.C.D.  Griffiths. 

Remarks.  - I have  also  collected  similar  mines  on  Taraxacum  officinale  agg.  in  Jasper  Na- 
tional Park,  Alberta  (26.viii.73,  near  S end  Medicine  Lake  at  4900  feet  elevation).  If  these 
prove  to  be  caused  by  P.  columbiana,  then  it  will  be  clear  that  this  species  has  a wide  host 
range  within  the  Cichorieae  comparable  with  that  of  the  European  P.  marginella.  Unfortun- 
ately I obtained  only  an  eulophid  (Chalcidoidea)  from  this  Taraxacum  sample. 

It  seems  likely  that  P.  columbiana  and  P.  marginella  are  geographically  vicariant  sister-spe- 
cies. The  entirely  grey-dusted  basal  cone  of  the  ovipositor  and  similar  form  and  pigmentation 
of  the  distal  section  of  the  aedeagus  probably  constitute  synapomorphous  characters.  The  ex- 
ternal structure  of  the  two  species  is  very  similar,  although  they  are  well  differentiated  with 
respect  to  colour  and  the  structure  of  the  aedeagus. 

The  specific  epithet  columbiana  refers  to  the  apparent  cordilleran  (“Columbian”)  distribu- 
tion of  this  species.  It  seems  absent  from  the  lowland  boreal  forest  around  Edmonton.  The 
most  easterly  known  locality  in  the  Swan  Hills  is  situated  in  a refugium  for  cordilleran  spe- 
cies (among  which  the  two  host-plants  there  must  be  numbered). 
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Phytomyza  aposeridis  Groschke  1957  (9) 

Phytomyza  aposeridis  Groschke.  Groschke  and  Hering,  1957:  126.  Holotype  9,  Bavaria 

(Germany),  in  Staatliches  Museum  fur  Naturkunde,  Ludwigsburg. 

As  far  as  I am  aware,  this  species  is  still  only  known  in  collections  from  the  holotype  fe- 
male bred  by  Groschke  from  long  linear  mines  on  Aposeris  foetida  (L.)  at  Obersee  bei  Starn- 
berg  (Bavaria).  The  original  description  suggests  a typical  species  of  the  Phytomyza  albiceps 
group,  differing  from  the  two  preceding  in  respect  of  the  completely  dark  mesonotum.  Fur- 
ther clarification  must  await  discovery  of  the  male.  In  addition  to  the  Bavarian  localities  sta- 
ted in  the  original  description,  Beiger  (1973)  has  recently  reported  mines  of  this  species  in 
the  beech-fir  forests  of  the  Srfonne  Gory  in  the  vicinity  of  Sanok  (South-East  Poland),  but 
she  has  not  yet  obtained  adults. 

Phytomyza  japonica  Sasakawa  1953 

I have  already  discussed  this  Japanese  species  in  Part  VIII  (Griffiths,  1974d:  302).  It  has 
been  reported  from  a wide  range  of  Compositae,  including  one  member  of  the  Cichorieae, 
Hieracium  japonicum  Fr.  & Sav.  (Sasakawa,  1961 : 454).  No  other  species  of  the  Phytomyza 
albiceps  group  has  so  far  been  reported  from  Cichorieae  in  Japan. 

(b)  North  American  species  of  Chromatomyia 

Chromatomyia  syngenesiae  Hardy  1849 

This  species  is  well  known  as  occurring  on  a wide  range  of  cultivated  and  ruderal  Composi- 
tae on  both  the  East  and  West  coasts  of  the  United  States.  Host  records  for  Cichorieae  in  the 
United  States  include  cultivated  lettuce  ( Lactuca  sp.),  Sonchus  asper  (L.),  S.  oleraceus  L., 
Picris  echioides  L.  and  Taraxacum  kok-sghyz  Rodin.  For  further  details  and  discussion  of 
synonymy,  see  Frick  (1959,  1972)  and  Griffiths  (1967). 

In  the  northern  extremity  of  its  range  in  Central  Alberta  the  main  hosts  seem  to  be  species 
of  Senecio  (Senecioneae)  (Griffiths,  1974c),  but  Sehgal  (1971)  also  bred  a series  from  Crepis 
(Cichorieae)  in  Edmonton.  He  records  the  host  as  Crepis  gracilis  (D.C.  Eat.)  (= atribarba  Hel- 
ler), but  the  species  was  probably  misidentified.  The  only  species  of  Crepis  confirmed  from 
the  Edmonton  area  are  C.  runcinata  (James)  and  C.  tectorum  L. 

Chromatomyia  senecionella  (Sehgal  1971) 

Phytomyza  senecionella  Sehgal.  Sehgal,  1971:  377.  Griffiths,  1972b:  389.  Holotype  <5,  Elk 

Island  National  Park  (Alberta),  in  Canadian  National  Collection,  Ottawa. 

Chromatomyia  senecionella  (Sehgal).  Griffiths,  1974a:  37.  - 1974c:  218. 

This  species  was  described  by  Sehgal  on  the  basis  of  material  collected  by  me  on  Senecio 
congestus  (R.  Br.)  var.  palustris  (L.)  at  Elk  Island  National  Park.  Subsequently  (Griffiths, 
1972)  I referred  to  it  material  bred  from  Senecio  atropurpureus  (Ledeb.)  subsp.  tomentosus 
(Kjellm.)  and  Petasites  frigidus  (L.)  collected  at  Eagle  Summit,  Alaska.  This  material  differed 
from  the  typical  series  in  having  a darker  head,  with  the  frons  largely  orange-brown  with  grey- 
dusted  orbits.  In  the  typical  series  the  frons  are  yellow,  as  normally  in  all  other  species  of  the 
C.  syngenesiae  group  except  the  new  species  next  to  be  described. 

I have  now  obtained  two  further  specimens  (69)  agreeing  with  the  Alaskan  material  in 
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having  an  orange-brown  frons  with  grey-dusted  orbits.  These  were  bred  from  Hieracium 
gracile  Hook,  collected  17-1 9. viii. 7 1 on  alpine  heath,  dominated  by  Cassiope  mertensiana 
(Bong.),  at  6800-7200  feet  elevation  near  the  Mount  Cavell  Chalet  in  Jasper  National  Park, 
Alberta  (emerged  23-28. viii. 7 1 , leg.  G.C.D.  Griffiths). 

The  mines  on  Hieracium  are  linear,  in  many  cases  highly  convolute,  up  to  9 cm  long,  1-1.5 
mm  wide  terminally,  formed  on  upper  or  lower  surface  of  leaf;  faecal  particles  discrete,  most- 
ly separated  by  over  1 mm  in  terminal  part  of  mine.  Puparium  with  its  ventral  surface  adjacent 
to  surface  of  leaf,  with  its  anterior  spiracles  projecting  ventrally  through  epidermis,  formed  in 
petiole  or  on  lower  surface  of  leaf. 

Chromatomyia  ixeridopsis  new  species 


Adut.  - Conforming  with  my  general  description  of  the  C.  syngenesiae  group  (Griffiths,  1967:  2),  except  for  the  dark 
head  coloration. 

Anterior  ori  vestigial  or  absent.  Pubescence  of  third  antennal  article  short;  arista  with  thickened  basal  section  2/5  to  slight- 
ly less  than  half  arista  length,  not  angularly  delimited  from  terminal  section.  3 - 9 fine  isolated  acr;  4 - 6 presutural  ia;  1 - 2 
postsutural  ia.  Costal  ratio  mg2/mg4  1.8  - 1.9.  Wing  length:  <5,  2.5  mm;  $ , 2.7  - 2.8  mm.  Length  of  hind  metatarsus:  (5, 

0.35  mm;  9,  0.365  - 0.4  mm. 

Head  entirely  infuscated.  Frons  entirely  grey-dusted,  dark  brown  centrally  with  black  ocellar  plate,  vertex  and  orbits; 
face  black;  genae  dark  brown;  occiput  black.  Antennae  entirely  black.  Palpi  black;  labella  yellow-brown.  Costa  dark  brown. 
Basal  cone  of  ovipositor  (9 ) entirely  grey-dusted. 

Aedeagus  as  Fig.  8;  basal  sclerites  narrow  and  well  defined,  scarcely  expanded  distally;  dorsal  lobe  cleft  distally,  with 
pigmentation  confined  to  centre-line  and  margins  of  cleft;  distal  tubule  largely  straight,  bent  upwards  only  at  apex;  sac  be- 
low distal  tubule  not  papillose,  with  its  hind  margins  strengthened  by  well-defined  V-shaped  sclerotization  (distally  fused 
sclerites  of  medial  lobe).  Ejaculatory  apodeme  as  Fig.  9. 

Puparium  and  third  instar  larva.  - Differing  from  those  of  most  other  species  of  the  C.  syngenesiae  group,  except  C. 
kluanensis  Griffiths  and  C.  asteris  (Hendel),  in  respect  of  the  slightly  larger  spiracles  with  more  numerous  bulbs.  Anterior 
spiracles  knob-shaped,  with  13-15  irregularly  distributed  bulbs;  posterior  spiracles  on  short  conical  projections,  knob- 
shaped, with  10  - 15  bulbs  in  irregular,  partly  stellate  pattern.  Puparia  yellowish  to  red-brown,  2.4  - 2.85  mm  long. 

Mine.  - Larvae  leaf-miners  on  Crepis  sect.  Ixeridopsis.  Mine  (Fig.  13)  initially  linear,  becoming  broadly  linear  or  in 
most  cases  blotchy  terminally,  formed  on  upper  or  lower  surface  of  leaf,  varying  from  greenish  white  to  dark  brown  in  re- 
flected light  (with  feeding  debris  forming  fine  herring-bone  pattern  in  most  mines,  apparently  absent  in  a few);  faeces  de- 
posited as  discrete  particles,  mostly  well  separated  in  terminal  part  of  mine.  Puparium  with  its  ventral  surface  adjacent  to 
(upper  or  lower)  surface  of  leaf,  with  its  anterior  spiracles  projecting  ventrally  through  epidermis. 

Types.  — Holotype  6,  299  paratypes  from  larvae  and  puparia  25-28. vii. 72  on  Crepis  (Ixeri- 
dopsis) elegans  Hook.,  near  S end  Kluane  Lake  (gravel  bars  along  Sheep  and  Williscroft  Creeks 
at  2700-3500  feet  elevation;  61°N,  138°30'  W),  Yukon  Territory,  emerged  10-16. viii.72,  leg. 
G.C.D.  Griffiths.  19  paratype  from  puparium  2.viii.72  on  Crepis  (Ixeridopsis)  nana  Richards., 
Kathleen  Lake  (2400  feet  elevation),  Kluane  National  Park,  Yukon  Territory,  emerged  14.v. 
73,  leg.  G.C.D.  Griffiths. 

Remarks.  — I first  discovered  larvae  of  this  species  on  23.viii.71  at  8300  feet  elevation 
feeding  on  Crepis  nana  Richards,  on  a scree  just  below  the  summit  of  a lesser  peak  North- 
East  of  Mount  Cavell  (Jasper  National  Park,  Alberta).  This  discovery  was  remarkable  both 
because  of  the  high  altitude  and  the  extreme  wind  exposure  of  the  site.  Crepis  nana  was  the 
only  vascular  plant  able  to  survive  there.  This  plant  consists  of  a dense  tuft  of  leaves  and  yel- 
low flowers  anchored  in  loose  gravel  by  a long  taproot.  I did  not  succeed  in  breeding  the  flies 
on  that  occasion.  However  my  visit  to  the  Kluane  area  the  following  year  enabled  me  to  col- 
lect samples  both  from  Crepis  nana  and  the  closely  related  C.  elegans  Hook.,  which  occur 
commonly  in  this  area  in  the  gravel  of  torrent  beds.  The  resulting  flies  prove  to  belong  to 
the  Chromatomyia  syngenesiae  group,  representing  a distinctive  new  species  distinguishable 
by  its  dark  head  and  the  structure  of  the  aedeagus  (particularly  the  well  differentiated  dis- 
tally fused  sclerites  of  the  medial  lobe). 

It  is  evident  from  Babcock’s  (1947)  remarks  that  the  correctness  of  placing  in  Crepis  the 
host-plants  C.  nana  Richards,  and  C.  elegans  Hook,  is  doubtful.  Babcock  sets  these  species 
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and  five  Central  Asian  relatives  apart  in  a section  Ixeridopsis,  which  he  suggests  may  have 
arisen  through  hybridization  between  Crepis  and  Ixeris  or  their  progenitors.  He  further  notes 
that  the  chromosome  number  and  structure  of  Ixeridopsis  agrees  with  that  of  the  Japanese 
Ixeris  alpicola  Nakai.  So,  if  I refer  to  these  species  as  Crepis,  it  is  merely  because  an  entomo-  i 
logical  paper  is  not  the  place  to  propose  new  botanical  nomenclature.  If  the  principle  of 
naming  only  monophyletic  groups  were  adhered  to  by  botanists,  then  Ixeridopsis  would  sure-  j 
ly  be  separated  from  Crepis.  This  is  confirmed  by  Babcock’s  statements  on  page  33  where  he 
indicates  that  this  section  has  been  included  in  Crepis  “on  morphological  grounds”,  although  j 
not  monophyletic  with  the  rest  of  the  genus.  Since  the  mines  of  Chromatomyia  ixeridopsis 
have  not  been  found  on  any  true  Crepis,  I have  accordingly  named  this  species  after  Babcock’s  } 
sectional  name. 


Chromatomyia  lactuca  (Frost  1924) 

Phytomyza  lactuca  Frost.  Frost,  1924:  85.  - 1928:  77.  Frick,  1959:  430.  Spencer,  1969:  249. 
Sehgal,  1971 : 366.  Holotype  d,  Arendtsville  (Pennsylvania),  not  traced  (supposed  to  have 
been  sent  to  U.S.  National  Museum,  Washington). 

Chromatomyia  lactuca  (Frost).  Griffiths,  1974a:  37. 

Adult.  - Head  with  orbits  narrowly  projecting  above  eye  in  lateral  view;  genae  in  middle  0.3  - 0.4  times  eye  height;  eyes 
with  only  sparse  fine  pubescence.  Frons  at  level  of  front  ocellus  2 - 2.5  times  width  of  eye;  orbits  broad,  together  occupying 
about  half  frons  width.  Two  ors,  of  about  equal  length,  posteriorly  directed;  only  one  strong  (inwardly  directed)  ori  (anter- 
ior ori  short  or  in  a few  specimens  absent);  orbital  setulae  in  1 - 2 rows.  Peristomal  margin  with  vibrissa  and  2 - 5 upcurved 
peristomal  setulae.  Antennae  with  third  article  sexually  dimorphic,  enlarged  in  female  (Fig.  1),  clothed  with  conspicuous 
long  hairs  in  both  sexes;  arista  with  thickened  basal  section  short,  only  about  1/3  of  arista  length  (not  angularly  delimited 
from  terminal  section). 

3 + 1 dc;  acr  few  (4  - 10),  in  two  rows:  1 - 9 presutural  ia;  1 - 3 postsutural  ia;  inner  pa  about  1/3  as  long  as  outer  pa. 

Second  cross-vein  (m-m)  absent.  Costal  ratio  mg2/mg4  2.2  - 2.9  (mean  2.5  in  both  sexes).  Wing  length:  <3,  2.35  - 2.55 
mm  (mean  2.45  mm);  9,  2.1  - 2.6  mm  (mean  2.45  mm). 

Frons  and  orbits  whitish  yellow,  with  ocellar  plate  and  vertex  contrastingly  black  (vte  on  dark  ground;  vti  on  boundary 
between  dark  and  yellow  ground).  Face  more  or  less  entirely  whitish  yellow,  scarcely  infuscated  in  antennal  pits.  Genae 
whitish  yellow.  Occiput  largely  black,  becoming  yellow  on  sides  ventrally.  Antennae  with  first  article  yellow-brown,  second 
article  dark  brown  to  black,  third  article  black  with  white  hairs.  Palpi  black;  labella  yellow.  Thorax  densely  grey-dusted 
(scarcely  shining)  over  black  ground-colour,  with  seams  of  notopleural  and  mesopleural  sutures  whitish;  wing  base  and  squam- 
ae whitish,  latter  with  dark  fringe.  Legs  dark,  with  tips  of  all  femora  contrastingly  bright  yellow.  Abdomen  largely  dark  brown. 
Basal  cone  of  ovipositor  (9)  entirely  grey-dusted. 

Male  postabdomen  with  8th  sternum  fused  with  6th  tergum.  Telomeres  not  delimited  from  periandrium,  indicated  by 
dense  group  of  short  setulae.  Pregonites  with  short,  largely  unpigmented  ventral  extensions.  Aedeagus  as  Fig.  10;  dorsal  lobe 
with  pigmentation  confined  to  ceqtre-line;  terminal  section  of  ejaculatory  duct  forming  sclerotized  and  pigmented  distal 
tubule;  sclerites  of  medial  lobe  slender,  in  some  specimens  more  or  less  fused  distally  to  form  U-shaped  sclerotization.  Ejacu- 
latory apodeme  slender  (Fig.  11). 

The  aedeagus  has  previously  been  figured  by  Spencer  (1969)  and  Sehgal  (1971). 

Puparium  and  third  instar  larva.  — Mandibles  with  two  alternating  teeth;  right  mandible  longer  than  left.  Anterior  spira- 
cles knob-shaped,  with  15-20  bulbs  in  irregular  ellipse;  posterior  spiracles  on  large  conical  projections,  more  or  less  knob- 
shaped, with  14  - 20  bulbs  in  irregular  ellipse.  Puparia  yellow-brown  to  dark  red-brown,  2.1  - 2.7  mm  long. 

Mine.  - Larvae  leaf-miners  on  Crepidinae.  Mine  (Fig.  14)  confined  to  lower  surface  of  leaf,  entirely  Unear,  25  - 30  cm 
long,  1.5-2  mm  wide  terminally,  appearing  white  or  greenish  white  in  reflected  Ught  in  samples  on  Lactuca,  Sonchus  olera- 
ceus  L.  and  S.  asper  (L.)  but  light  green  (scarcely  contrasting)  in  sample  on  Sonchus  arvensis  L.;  faeces  deposited  as  dis- 
crete particles,  widely  separated  (by  several  mm)  in  terminal  part  of  mine.  Puparium  with  its  ventral  surface  adjacent  to 
lower  surface  of  leaf,  with  its  anterior  spiracles  projecting  ventrally  through  epidermis. 

A photograph  of  the  mine  on  Lactuca  serriola  L.  was  given  by  Frost  (1924). 

Material  examined.  — 5 66  4 99  from  larvae  and  puparia  18.viii-9.ix.73  on  Sonchus  asper 
(L.),  Edmonton  (house  garden  near  University),  Alberta,  emerged  23-25. iv.74,  leg.  G.C.D. 
Griffiths;  Id  19  from  larvae  and  puparia  18.viii.73  on  Sonchus  arvensis  L.  subsp.  uliginosus 
(Bieb.),  same  locality,  emerged  24-25. iv.74,  leg.  G.C.D.  Griffiths;  Id  2 99  from  larvae  and 
puparia  8.ix.73  on  Sonchus  oleraceus  L.,  same  locality,  emerged  24-26. iv.74,  leg.  G.C.D. 
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Griffiths;  2 66  2 99  from  larvae  and  puparia  18.viii-8.ix.73  on  Lactuca  serriola  L.,  same 
locality,  emerged  24-25. iv.74,  leg.  G.C.D.  Griffiths.  1 6 from  puparium  7.x. 66  on  Taraxacum 
officinale  agg.,  Edmonton  (University  Campus),  Alberta,  emerged  19.xii.66  (forced),  leg. 

V.K.  Sehgal.  1 9 from  puparium  6.ix.66  on  Taraxacum  officinale  agg.,  Waterton  National 
Park,  Alberta,  emerged  21.ix.66,  leg.  V.K.  Sehgal. 

Remarks.  — This  species  was  described  by  Frost  (1924)  on  the  basis  of  four  specimens  bred 
from  Lactuca  serriola  L.  (as  “L.  scariola  var.  integrata ”)  at  Arendtsville,  Pennsylvania.  Al- 
though the  genitalia  of  the  type  specimens  have  never  been  examined,  the  external  structure  of 
this  species  is  sufficiently  distinctive  for  it  to  be  identified  on  the  basis  of  the  external  charac- 
ters stated  in  the  original  description.  Particularly  characteristic  is  the  form  of  the  antennae. 
Sexual  dimorphism  in  the  size  of  the  antennae  is  not  known  in  any  other  species  of  Chroma- 
tomyia. 

Subsequent  records  are  for  Michigan  and  New  York  (Frick,  1959),  Ottawa  (series  bred  from 
Lactuca  canadensis  L.  recorded  by  Spencer,  1969)  and  Alberta  (Spencer,  1969;  Sehgal,  1971). 
The  Alberta  records  are  for  Blairmore  and  Waterton  in  the  extreme  South-West  (Sehgal,  1971) 
and  for  the  City  of  Edmonton,  where  Sehgal  records  series  bred  from  Crepis  tectorum  E., 
Sonchus  arvensis  L.  subsp.  uliginosus  (Bieb.)  and  Taraxacum  officinale  agg.  This  species  is 
probably  a recent  introduction  in  Central  Alberta,  since  I have  never  found  it  here  in  native 
vegetation  outside  the  City  of  Edmonton.  All  recorded  hosts  are  ruderal  (weedy)  species  be- 
longing to  the  Crepidinae,  as  defined  by  Stebbins  (1953). 

The  aedeagal  structure  of  this  species  suggests  that  it  is  very  closely  related  to  the  Chromatom- 
yia  syngenesiae  group,  but  I did  not  include  it  when  writing  my  1967  revision  since  it  lacks 
one  of  the  characteristic  apomorphous  characters  of  that  group  (a  much  reduced  costal  ratio 
below  2.0).  The  mines  can  be  distinguished  from  those  of  members  of  the  C.  syngenesiae 
group  by  their  greater  length. 

Some  unclarified  or  incorrect  records 

1.  Phytomyza  archhieracii  Hering  (1928:  173).  Hering  (1928)  described  this  species  on  the 
basis  of  a single  male  allegedly  bred  from  “ Archhieracium  sp.”  (leaf  in  his  herbarium  subse- 
quently reidentified  as  Hieracium  lachenalii  Gmel.)  at  Bellinchen  an  Oder.  Recently  Spencer 
(1976)  has  examined  the  holotype  and  synonymized  the  name  with  Phytomyza  erigerophila 
Hering.  Since  this  species  has  never  subsequently  been  bred  from  Hieracium  (nor  from  any 
other  Cichorieae),  it  seems  likely  that  Hering’s  data  were  confused.  I suspect  that  a specimen 
from  the  original  series  of  P.  erigerophila,  which  was  bred  during  the  same  season,  was  incor- 
rectly labelled  as  bred  from  the  mine  on  Hieracium. 

2.  Phytomyza  taraxaci  Hendel  (1927:  267).  Hendel  (1927)  described  this  species  on  the  basis 
of  a single  female  allegedly  bred  from  Taraxacum  by  Karl  at  Stolp  (Pomerania,  Poland).  The 
fly  was  described  as  almost  entirely  black  in  colour,  thus  quite  different  from  P.  marginella. 
However,  the  supposed  distinction  between  the  mines  of  these  species  stated  by  Hering  (1963: 
247)  is  not  significant,  being  within  the  range  of  variation  of  some  of  my  samples  of  mines  of 
P.  marginella.  I have  not  been  able  to  trace  any  flies  bred  subsequently  from  Taraxacum  which 
agree  with  the  description  of  P.  taraxaci,  although  the  name  has  occasionally  been  used  in 
identifying  leaf-mines  (for  instance  by  Nowakowski,  1954).  Since  nearly  50  years  have  now 
elapsed,  I think  it  reasonable  to  suppose  that  the  holotype  of  P.  taraxaci  is  a mislabelled  speci- 
men erroneously  associated  with  a mine  of  P.  marginella  on  Taraxacum.  Since  the  species  can- 
not be  reliably  identified  on  the  basis  of  a female,  the  name  P.  taraxaci  is  a nomen  dubium. 

3.  Nowakowski  (1954)  reports  a species  of  the  Phytomyza  albiceps  group  as  making  linear 
mines  on  Cichorium  intybus  L.  on  the  Isle  of  Wolin  (Poland).  The  identity  of  this  remains 
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unclarified. 

4.  Dovnar-Zapolski  (1969)  has  recorded  several  mines  of  the  Phytomyza  albiceps  group  in 
Central  Asia,  under  the  names  P.  archhieracii  Hering  (on  Hieracium ),  “P.  sonchi  Hendel” 

(on  Crepis,  Picris  and  Sonchus ),  P.  sonchi  hieracina  Hering  (on  Hieracium ),  P.  sonchi  mulgedii 
Hering  (on  Cicerbita ) and  P.  taraxaci  Hendel  (on  Taraxacum).  Two  of  these  identifications 
mean  nothing,  as  they  consist  of  unclarified  names;  the  records  of  P.  marginella  (=  P.  sonchi)  jf 
may  be  correct,  but  it  seems  prudent  to  wait  until  bred  material  from  Central  Asia  can  be 
critically  examined  before  accepting  them. 
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Fig.  1.  Head  in  left  lateral  view  of  Chromatomyia  lactuca  (Frost)  (9),  Edmonton.  Fig.  2-3.  Phytomyza  marginella  F alle'n 
(<3),  Gower,  Wales:  2,  aedeagus  in  left  lateral  view  (BS  basal  section;  D PH  distiphallus;  ML  medial  lobe;  PHPH  phallo- 
phore);  3,  ejaculatory  bulb  and  apodeme. 
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Fig.  4-7.  Phytomyza  Columbiana  n.sp.,  holotype  <3 : 4,  aedeagus  in  left  lateral  view;  5,  aedeagus  in  anterolateral  view  obliquely 
from  left  side;  6,  distal  section  and  medial  lobe  of  aedeagus  in  ± ventral  view;  7,  ejaculatory  bulb  and  apodeme. 
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Fig.  8-9.  Chromatomyia  ixeridopsis  n.sp.,  holotype  6 : 8,  aedeagus  in  left  lateral  view  ( BS  basal  section,  DL  dorsal  lobe, 
DT  distal  tubule,  Ml  Sc  sclerites  of  medial  lobe,  P HPH  phallophore);  9,  ejaculatory  bulb  and  apodeme.  Fig.  10-11. 
Chromatomyia  lactuca  (Frost)  (<3),  Edmonton;  10,  aedeagus  in  left  lateral  view;  11,  ejaculatory  bulb  and  apodeme. 
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Fig.  12.  Leaf  of  Hieracium  triste  Willd.  with  mine  oi  Phytomyza  Columbiana  n.sp.  Fig.  13.  Leaf  of  Crepis  (Ixeridopsis)  elegans 
Hook,  with  mine  of  Chromatomyia  ixeridopsis  n.sp.  Fig.  14.  Leaf  of  Lactuca  serriola  L.  (lower  surface),  with  mine  of  Chroma- 
tomyia  lactuca  (Frost). 
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The  species  of  Neotropical  Carabidae  (including  traditional  carabids,  as  well  as  cicindelids, 
rhysodids  and  paussids)  are  grouped  in  336  genera,  50  tribes,  and  nine  subfamilies.  Additional 
ranks  recognized,  where  appropriate,  are  subtribe,  group,  and  subgenus.  Keys  are  provided  to 
the  adult  stage  for  taxa  of  supraspecific  rank,  except  the  following:  genera  of  Clivinina  (Scari- 
tini);  subtribes  and  genera  of  Trechini;  subtribes  and  genera  of  Pterostichini;  and  subtribes  of 
Lebiini.  For  each  taxon,  the  geographical  range  is  described  in  terms  of  continental  and  poli- 
tical boundaries,  numbers  of  included  lower-level  taxa  are  indicated,  and  references  useful  for 
identification  are  presented.  The  following  changes  are  proposed:  Ardistomiellus  Kult,  1950 
is  made  a junior  synonym  of  Semiardistomis  Kult,  1950;  Reichardtula  Whitehead,  new  name, 
replaces  Eupalamus  Schmidt-Goebel,  1846  (not  Wesmael,  1845);  Macracanthus  Chaudoir,  1846 
is  ranked  as  a genus  rather  than  as  a subgenus  o/Masoreus  Dejean,  1828;  and  Ophryognathus 
Chaudoir,  1876  is  included  as  a subgenus  of  Macracanthus.  Seven  groups  of  tribes  represented 
in  the  Neotropical  Region  are  recognized,  based  on  distribution  patterns:  exclusively  Neotro- 
pical (six  tribes);  Inabrazilian  ( Old  World  Tropics,  and  tropical  South  America  —10  tribes); 
Australian-South  American  ( three  tribes);  Holarctic  ( northern  groups  that  are  localized  prin- 
cipally at  higher  elevations  in  northern  Middle  America  — five  tribes);  Holarctic-South  Ameri- 
can (Trachypachini  only);  pan-tropical  ( exclusively  or  predominantly  in  the  tropics  of  the 
world,  including  the  Australian  Region  — five  tribes);  and  world-wide  (on  all  continents,  ex- 
cept Antarctica  — 19  tribes).  In  the  West  Indies,  the  family  Carabidae  is  represented  by  24  tri- 
bes, of  which  seven  ( Cicindelini,  Scaritini,  Rhysodini,  Bembidiini,  Pterostichini,  Harpalini,  and 
Lebiini)  have  more  than  a dozen  species  there. 

Os  Carabidae  (inclusive  cicindelideos,  risodideos  e paussideos)  neotropicais  sao  reunidos  em  336  gdneros,  50  tribos  e 9 
subfamilias.  O presente  trabalho  inclui  chaves  para  imagos  a nivel  supra-especifico,  exceto:  gdneros  de  Clivinina  (Scaritini)  e 
de  Pelmatellina  (Harpalini);  subtribos  e gdneros  de  Trechini  e de  Pterostichini;  subtribos  de  Lebiini.  Dd-se  para  cada  taxon: 
distribuicao  geogrdfica  em  termos  de  limites  continentais  e politicos;  numero  de  categorias  imediatamente  inferiores;  refer- 
dncias  de  utilidade  para  identificacoes.  Propoem-se  as  mudancas  seguintes:  Ardistomiellus  Kult,  1950  se  converte  em  sinOn- 
imo  secunddrio  de  Semiardistomis  Kult,  1950;  Reichardtula  Whitehead,  nome  novo,  suplanta  Eupalamus  Schmidt-Goebel, 

1846  (nao  Wesmael,  1845);  Macracanthus  Chaudoir,  1846,  classifica-se  como  gdnero  e nao  subgdnero  de  Masoreus  Dejean, 
1828,  e Ophryognathus  Chaudoir,  1876  se  inclui  como  subgdnero  de  Macracanthus.  Com  base  nos  padroes  de  distribuicao, 
reconhecem-se  sete  grupos  de  tribos  na  Regiao  Neotropical:  ex clusiv ament e neotropicais  (6  tribos);  Inabrasilianas  (tropicos 
do  Velho  Mundo  e da  Amdrica  do  Sul,  10  tribos);  Australiano-sul-americanas  (3  tribos);  Holdrticas  (grupos  setentrionais 
localizados  principalmente  nas  altas  altitudes  da  Amdrica  Central,  5 tribos);  Holdrtico-sul-americanas  (s6  Trachypachini); 
Pan-tropicais  (exclusiva  ou  predominantemente  nos  trdpicos  do  globo,  incluindo  a Regiao  Australiana,  9 tribos).  Nas  Antilhas 
os  carabideos  estao  representados  por  24  tribos  e apenas  7 (Cicindelini,  Scaritini,  Rhysodini,  Bembidiini,  Pterostichini, 
Harpalini,  and  Lebiini)  com  mais  de  uma  diizia  de  espdcies. 

Las  especies  de  Carabidae  neotropicales  (incluyendo  cardbidos  tradicionales,  asi  como  cicinddlidos,  risOdidos  y pausidos) 
estdn  agrupados  en  349  gdneros,  53  tribusy  ocho  subfamilias.  Subtribus y subgdneros  estdn  reconocidos  ademds  reconocidos 
ademds  como  rangos  adicionales  para  los  lugares  apropiados.  Se  proveen  claves  para  el  estado  adulto  de  taxa  de  rango  supra- 
especifico,  con  exception  de  los  siguientes:  gdneros  de  Pelmatellina  (Harpalini);  y subtribus  de  Lebiini.  La  extension  geogrdf- 
ica se  describe  para  cada  taxon  en  tdrminos  de  limites  continentales  y politicos,  se  indica  el  numero  de  taxa  de  bajo  nivel  in- 
cluidos  y se  mencionan  referencias  Utiles  para  la  identification.  Se  proponen  los  seguienter  cambio:  Ardistomiellus  Kult,  1950 
se  usa  como  un  sinOnimo  secundario  de  Semiardistomis  Kult,  1950.  El  nuevo  nombre  Reichardtula  Whitehead  reemplaza  Eup- 
alamus Schmidt-Goebel,  1846  (y  no  Wesmael,  1845);  Macracanthus  Chaudoir,  1846  se  coloca  como  gdnero  en  vez  del  subgdn- 
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ero  de  Masoreus  Dejean,  1828,  y Ophryognathus  Chaudoir,  1876  se  incluye  como  el  subgdnero  de  Macracanthus.  Se  reconocen  | 
7 grupos  de  tribus  representadas  en  la  Regidn  Neotropical,  basados  en  patrones  distintos:  exclusiv ament e neotropicales  (seis  | 
tribus);  inabresianos  (trdpicos  del  Viejo  Mundo  y Sudamdrica  tropical  - 10  tribus);  Australianos-Sudamericanos  (3  tribus); 
holdrticos  (grupos  del  norte  localizados  principalement  a altitudes  mayores  en  el  norte  de  Centro  America  - 5 tribus);  Hol- 
drticos  - Sudamericanos  (Trachypachini,  dnicamente);  pan-tropical  (exclusivo  o predominante  en  los  trdpicos  del  mundo, 
incluyendo  la  regidn  australiana  - 5 tribus);  y mundial  (en  todos  los  continentes,  excepto  Antdrctica  - 22  tribus).  En  las  Antil-  j 
las,  lafamilia  Carabidae  estd  representada  por  24  tribus,  de  las  cuales  unicamente  siete  (Cicindelini,  Scaritini,  Rhysodini,  Bern-  j 
bidiini,  Pterostichini,  Harpalini,  and  Lebiini)  cuentan  con  mds  de  una  docena  de  especies  en  ese  lugar. 
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FOREWORD 
(by  George  E.  Ball) 

The  original  manuscript  on  which  this  paper  is  based  was  received  for  comments  from  its 
author  in  January,  1976.  During  the  fall  of  that  year,  he  and  I were  planning  to  undertake  a 
joint  venture  in  study  of  carabid  systematics,  and  this  included  completion  of  a treatment  of 
the  genera  of  Neotropical  Carabidae.  It  was  not  intended  that  I should  be  co-author  of  this 
segment  of  the  work:  rather  I was  to  offer  advice  and  criticism.  Regrettably,  Hans  Reichardt 
was  killed  in  a tragic  automobile  accident  in  July,  1976,  and  that  ended  our  plans. 

The  tragedy  would  be  compounded  if  the  general  synopsis  of  Neotropical  Carabidae  died 
with  its  author.  As  I received  it,  the  work  was  incomplete.  What  was  to  be  done?  Lacking  both 
the  necessary  detailed  knowledge  of  South  American  carabids  and  time  that  would  be  required 
to  become  sufficiently  knowledgeable  to  complete  the  manuscript  as  Hans  would  have  been 
able  to  do,  I undertook  to  make  those  additions  and  modifications  that  I knew  would  be  im- 
provements. This  included  arranging  for  the  illustrations,  whose  sources  are  duly  acknowled- 
ged. I also  added  information  about  a few  groups  that  enter  northern  Mexico,  to  increase  the 
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range  of  coverage,  and  solicited  and  received  advice  and  assistance  from  Terry  L.  Erwin  and 
i Donald  R.  Whitehead.  Our  additions  are  indicated  in  the  text  by  our  initials,  in  square  brackets. 
Generally,  though,  I restricted  my  contributions  to  those  that  would  be  made  by  a conscientious 
editor.  Thus,  this  paper  is  less  than  perfect,  but  much  better  than  what  was  previously  availa- 
ble  to  those  interested  in  Neotropical  Carabidae. 

The  manuscript  was  written  in  English,  and  so  it  has  been  published  in  that  language.  How- 
ever, to  increase  its  usefulness  to  Latin  Americans,  a Portugese  translation  is  provided  of  the 
abstract  and  to  the  key  to  Tribes. 

I hope  that  this  publication  is  of  help  to  all  of  those  who  wish  to  identify  Neotropical  cara- 
bids.  But,  above  all,  I hope  that  it  may  encourage  and  inspire  some  young  South  American  to 
carry  on  the  work  that  was  brought  to  a halt  with  the  untimely  death  of  my  friend  and  respec- 
|j  ted  colleague. 

INTRODUCTION 

This  work  was  started  about  four  years  ago,  and  summarizes  the  systematics  of  the  family, 
with  keys  to  subfamilies  and  tribes,  a discussion  of  the  individual  tribes,  with  keys  where  pos- 
sible to  genera  and  a list  of  genera  with  comments  on  bibliography  and  known  species,  includ- 
ing the  scant  information  on  immature  stages  and  way  of  life.  Originally  the  work  was  intended 
to  be  restricted  to  Brazil,  but  this  geographical  limitation  is  not  justified,  and  I have  extended 
it  to  include  the  whole  of  the  Neotropical  Region. 

Its  importance  is  obvious.  The  family  Carabidae  is  one  of  the  few  larger  families  of  beetles 
(more  than  30,000  species  in  the  World,  and  at  least  5000  in  the  Neotropics),  which  has  been 
reasonably  well  studied  in  the  different  parts  of  the  world.  The  Neotropical  fauna  has  not  been 
studied  as  a whole,  and  the  desirable  comparisons  with  other  faunas  become  very  difficult,  if 
not  impossible. 

Systematics 

The  family  Carabidae  is  highly  diverse  and  its  classification  is  not  well  understood.  Founda- 
tions for  the  system  were  laid  by  Lacordaire  (1854);  even  before  this,  Dejean  (1825-1831)  al- 
though having  dedicated  five  volumes  to  the  description  of  genera  and  species,  failed  to  elab- 
orate a solid  structure  for  the  classification  of  the  family.  Following  Lacordaire,  up  to  the 
1880’s,  Chaudoir  published  many  papers  which  improved  parts  of  the  system  established  by 
the  former  author. 

In  the  present  century  the  first  contribution,  which  brought  about  a radical  alteration  in 
the  classification  of  the  family,  was  provided  by  Sloane  (1923a  and  b).  He  introduced  the  con- 
cept of  the  Carabidae  Uniperforatae  and  Biperforatae,  which  is  based  on  the  presence  of  one 
or  two  internal  orifices  of  the  anterior  coxal  cavities  of  adult  beetles.  There  is  no  question  about 
an  advanced  step  resulting  from  this  classification,  in  spite  of  the  difficulty  to  determine  the 
character  state  for  a specimen.  This  requires  removal  of  the  fore  coxa. 

The  next  step  - and  the  most  revolutionary  - was  supplied  by  Jeannel.  In  two  fine  treatises 
on  the  Carabidae  of  France  (1941,  1942)  and  of  Madagascar  (1946-1949),  and  based  mainly 
on  two  characters  (position  of  the  spurs  of  the  anterior  tibiae,  and  type  of  male  genitalia)  he 
arranged  Carabidae  in  46  families,  grouping  them  into  six  Divisions.  By  employing  a narrower 
family  concept  than  currently  accepted,  this  French  author  raised  the  existing  tribes  and  sub- 
families to  family  category.  Such  a procedure,  has  been  strongly  criticized  (e.g.  Darlington, 
1949),  and  has  been  accepted  mainly  by  French  authors. 
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Table  1 . Classification  of  Suprageneric  Taxa  of  Family  Carabidae  Represented  in  or  near 
the  Neotropical  Region. 


I.  Division  ISOCHAETA 

Subfamily  CICINDELINAE 
Tribe  CTENOSTOMATINI 
Tribe  MEGACEPHALINI 
Tribe  CICINDELINI 
Subfamily  TRACHYPACHINAE 
Tribe  TRACHYPACHINI 
Subfamily  NOTOTYLINAE 
Tribe  NOTOTYLINI 
Subfamily  CICINDISINAE 
Tribe  CICINDISINI 
Subfamily  PAUSSINAE 
Tribe  OZAENINI 
Tribe  PAUSSINI 

II.  Division  ANISOCHAETA 

Subfamily  OMOPHRONINAE 
Tribe  OMOPHRONINI 
Subfamily  CARABINAE 
Tribe  CARABINI 
[Tribe  CYCHRINI] 

Tribe  NOTIOPHILINI 
Tribe  HILETINI 
Tribe  LORICERINI 
Tribe  SIAGONINI 
Tribe  MIGADOPINI 
Tribe  SCARITINI 
Tribe  RHYSODINI 
Tribe  APOTOMINI 
Tribe  PSYDRINI 
Tribe  BROSCINI 
Tribe  BEMBIDIINI 
Tribe  POGONINI 


Division  ANISOCHAETA  (con’t.) 
Subfamily  CARABINAE  (con’t.) 
Tribe  ZOLINI 
Tribe  TRECHINI 
Tribe  PANAGAEINI 
Tribe  MORIONINI 
Tribe  CATAPIESINI 
Tribe  PTEROSTICHINI 
Tribe  LACHNOPHORINI 
Tribe  AMARINI 
Tribe  PERIGONINI 
Tribe  CNEMACANTHINI 
Tribe  CHLAENIINI 
Tribe  OODINI 
Tribe  LICININI 
Tribe  HARPALINI 
Tribe  PELECIINI 
Tribe  MASOREINI 
Tribe  PENTAGONICINI 
Tribe  AGRINI 
Tribe  ODACANTHINI 
Tribe  CTENODACTYLINI 
Tribe  LEBIINI 
Tribe  DRYPTINI 
Tribe  GALERITINI 
Tribe  ZUPHIINI 
Tribe  HELLUONINI 
Tribe  EUCHEILINI 
Subfamily  PSEUDOMORPHINAE 
Tribe  PSEUDOMORPHINI 
Subfamily  BRACHININAE 
Tribe  BRACHININI 


The  main  criticism  we  have  to  make  of  Jeannel’s  system  is  his  having  applied  a suigeneris 
family  concept  to  a small  segment  of  the  Coleoptera.  In  Grasse’s  treatise  (Jeannel  and  Paulian, 
1949),  this  unequal  treatment  is  made  the  more  manifest  if  we  compare,  e.g.,  Caraboidea  (46 
families)  and  Phytophagoidea  -chrysomelids,  cerambycids,  weevils  (nine  families).  If  all  of  the 
coleopterous  families  as  presently  understood  were  similarly  reclassified,  there  would  result 
several  hundred  families,  thus  making  the  classification  of  the  order  devoid  of  a fundamental 
logic.  To  make  its  study  easier  we  would  then  be  forced  into  the  situation  Lindroth  (1969: 
XVII)  condemned:  the  taxonomic  language  would  become  a “secret  code  for  a handful  of 
conspirators”,  with  recognition  of  even  taxa  of  tribal  rank  becoming  the  special  preserve  of 
few  specialists. 

Notwithstanding  all  this,  Jeannel’s  system  pioneered  and  its  solid  structurally  based  part 
has  been  generally  accepted.  However,  many  groups  were  based  on  superficial  examination 
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of  certain  exotic  genera,  resulting  in  erroneous  conclusions.  Thus,  the  whole  system  should 
be  restudied. 

More  recently  Ball  (1960)  and  Lindroth  (1961-1969)  produced  systems  similar  in  form 
and  content,  for  the  classification  of  the  Carabidae,  unfortunately,  however  both  restricted 
their  study  to  the  Nearctic  fauna. 

The  system  presented  in  Table  1 is  based  mainly  on  the  work  of  these  two  authors. 

A further  debatable  point  in  the  systematics  of  the  Carabidae,  intimately  connected  with 
the  family  concept  as  discussed  above,  is  the  genus  concept.  In  this  case  there  is  also  two  cur- 
rents: a)  the  “French”  one,  or  the  “splitters”,  those  who  restrict  the  genera  to  few  species 
based  on  few  characters  (frequently,  the  genitalia  only);  and  b)  another  current  led  by  English 
speaking  authors,  the  “lumpers”,  who  admit  very  large  genera,  generally  of  world  wide  distri- 
bution. I adopt  here  the  “lumper”  tendency,  as  in  my  previous  papers. 

Characters  of  the  family 

Adults  (Fig.  1 ).  Size  varied,  from  about  1.0  mm  (some  bembidiines)  to  70  mm  ( Enceladus  gigas  and  some  Scarites 
specimens;  in  other  faunas  there  are  species  with  larger  adults).  In  general  body  relatively  flattened,  slightly  convex.  Color 
generally  black  or  dark  brown,  but  members  of  many  species  brightly  colored  and/or  patterned. 

Head  (Fig.  la  and  b)  relatively  large,  slightly  or  markedly  constricted  behind  eyes.  Eyes  bulged,  hemispheric;  reduced  in 
or  absent  from  a)  cavernicolous  species  (which  are  not  common  in  the  American  tropics,  e.g.  Schizogenius  ocellatus  White- 
head,  1972,  from  caves  in  southern  State  of  Sao  Paulo),  or  b)  endogenous  species  (whose  members  live  in  humus  and  soil; 
these  being  practically  unknown  in  our  fauna).  One,  two  or  three  pairs  of  supra-orbital  setae.  Antennae  varied,  generally 
filiform  of  miniliform,  of  11  articles  (reduced  in  number  and  clavate  in  paussines),  antennomeres  3-4  either  glabrous  or 
wholly  pubescent.  Mouth-parts  various.  Mandibles  arched,  sharp,  with  one  or  more  teeth  on  inner  margin,  most  with  row  of 
setae  on  ventral  surface;  with  or  without  seta  in  scrobe.  Labrum  in  general  small  (hinged  at  clypeus)  with  variable  number 
(generally  six)  of  long  dorsal  setae  at  front  margin;  on  ventral  surface  as  a rule  with  curved  row  of  short  setae.  Maxillae  (Fig. 

Id)  each  with  palpus  of  four  articles;  one  or  two  articled  palpiform  galea;  lacinia  with  inner  margin  strongly  hairy-spinose, 
terminated  in  strong  tooth,  articulated  (Cicindelinae)  or  not.  Labium  (Fig.  lc)  with  mentum,  with  or  without  median  tooth, 
lateral  lobes  prominent;  palpi  each  of  three  articles  (palpomeres)  similar  or  different  from  the  maxillary  ones  (pilosity  on 
penultimate  article  of  taxonomic  value),  terminal  article  frequently  of  different  shape  from  basal  articles.  Ligula  single,  with 
or  without  apical  setae;  paraglossae  membranous.  Gular  sutures  separate  or  fused  (both  types  occurring  in  same  tribe,  e.g., 
Scaritini). 

Pro  thorax.  Pronotum  (Fig.  la)  shape  various  with  median  groove  bifurcate  anteriorly,  lateral  branches  variously  developed; 
laterally  generally  marginate,  most  members  with  one  or  two  pairs  of  marginal  setae.  Notopleural  sutures  and  proepisternum- 
prosternum  clearly  defined  (obscure  in  Apotomini).  Anterior  cavities  open  (Fig.  2a)  or  closed  (Fig.  2b)  behind;  mono-  or 
biperforate  internally.  Prothorax  in  members  of  Scaritini,  Siagonini  (Frontispiece)  and  Apotomini  connected  to  mesothorax 
by  peduncle. 

Scutellum  variously  developed,  completely  hidden  in  members  of  some  taxa. 

Elytra  (Fig.  la)  fused  or  not  along  suture;  sloped  laterally,  epipleuron  (Fig.  lb,  epl)  not  visible  from  above.  Striae  and 
intervals  (Fig.  la,  1 str.  1 int)  counted  from  suture  (some  authors  consider  sutural  interval  as  independent);  also  sutural  stria 
(=  striole  Fig.  la,  scs)  in  interval  1 or  2,  short  in  members  of  most  taxa,  but  prolonged  to  apex  in  Migadopini  and  Monolobini; 
setiferous  punctures  absent  or  present  on  striae  and/or  on  intervals,  especially  on  interval  3 and  near  margin  (umbilical  series). 
Apex  truncate  or  obtuse  or  acutely  pointed,  pygidium  exposed  or  not. 

Hind  wings  generally  developed,  with  complex,  systematically  important  venation  system,  which  has  been  little  used  in 
classification.  Costa  well  sclerotized,  generally  with  microstriate  stridulatory  area  (in  Cicindelinae  with  resounding  chambers 
in  abdomen,  see  Freitag  and  Lee,  1972).  Members  of  many  species  brachypterous  or  apterous  (a  problem  studied  specially 
by  Darlington  1943).  Wings  folded  under  elytra  in  repose  (Forbes,  1922). 

Meso  and  metasternum  (Fig.  lb  and  3a  and  b,  mse,  mte),  connected  laterally  with  respective  episterna  (Fig.  3a  and  b,  empl, 
emp2).  Mesepimera  extended  to  middle  coxal  cavities,  that  is,  separating  mesepisternum  from  metepisternum  (disjunct  cox- 
al cavities  Fig.  3a)  or  mesepisterna  not  touching  and  closing  the  mesocoxal  cavities  externally  (conjunct  coxal  cavities,  Fig. 

3b).  Metasternum  with  transverse  suture  adjoined  to  hind  coxae. 

Legs  (Fig.  la)  cursorial,  variously  developed;  fossorial  in  Scaritini.  Posterior  trochanters  more  or  less  appendiculate.  Ant- 
erior tibia  with  pubescent  pre-apical  notch  on  inner  side,  the  antenna  cleaner  used  to  clean  the  antennae  (apparently  absent 
only  from  members  of  Nototylini;  studied  by  Hlavac,  1971  in  different  tribes).  Position  of  spurs  on  anterior  tibiae  taxonomi- 
cally  important.  Tarsi  pentamerous;  anterior  tarsomeres  (and  median  ones  in  some  taxa)  of  males  dilated  (three  or  four  basal 
articles)  with  ventral  vestiture  of  adhesive  setae. 
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Abdomen  of  members  of  most  taxa  with  six  sterna  (Fig.  lb)  normally  exposed  (seven  or  eight  sterna  exposed  in  Brachin- 
inae);  sternum  I divided  by  hind  coxae.  Each  sternum  of  most  specimens  with  one  pair  of  ambulatory  setae  near  median  line; 
in  many  groups,  last  normally  exposed  sternum  (sub-pygodial  sternum)  with  two  (males)  or  four  (females)  setae  near  poster- 
ior margin.  Terga  weakly  sclerotized. 

Larvae  (Fig.  4).  Diagnostic  characters  (after  van  Emden,  1942:3).  - Legs  each  with  five  articles  (coxa,  trochanter, 
femur,  tibia  and  tarsus),  with  one  or  two  claws.  Labrum  and  clypeus  fused  with  frons.  Mandibles  without  suctorial  channel, 
without  prostheca  and  with  cutting  margin  simple.  Maxilla  with  short  cardo  of  two  half  rings  placed  on  same  axis  as  stipes, 
external  lobe  inserted  into  stipes.  No  branchiae  fringe.  Eight  pairs  of  abdominal  spiracles  about  same  size  as  others  and  at 
same  sublateral  position;  ninth  and  tenth  segments  distinct. 

In  spite  of  van  Emden’ s innumerable  papers,  which  culminated  in  “A  key  to  the  genera  of 
larval  Carabidae”  (1942),  little  is  known  about  larvae  of  Carabidae.  That  author,  who  did  not 
include  either  Cicindelinae  or  Paussinae  in  his  studies,  knew  representatives  of  only  50%  of 
the  tribes.  At  that  time  the  larvae  of  only  23  tribes  of  the  Neotropical  Carabidae  were  known, 
and  only  those  of  10  were  based  on  Neotropical  genera.  Since  then,  the  only  addition  seems 
to  be  a pseudomorphine  larva  briefly  described  by  Lenko  (1972),  a pentagonicine  described 
from  Australia  by  Moore  (1965),  and  Migadopines  and  Zolines  described  by  Johns  (1974). 

Little  is  known  about  habits  of  larvae.  The  few  Neotropical  examples  studied  by  van  Emden 
were  provided  with  the  following  bionomic  notes:  “under  tree  bark”  (Pachy  teles,  Scarites 
(Distichus),  Tachys ),  “in  fruit  of  Ficus  glabrata  (Barysomus)\  “on  leaves  or  shrubs”  {Onota 
and  Calleida);  “in  nest  of  Atta  sexdens  (Scarites  semicarinatus  and  Physea  setosa),  “in  the 
vicinity  of  nest  of  Eciton ” ( Galerita ),  “on  rotting  banana  trunk”  (Cratocerus  sulcatus).  Len- 
ko collected  larvae  and  pupae  of  Pseudomorpha  sp.  in  nest  of  Camponotus  rufipes.  Larvae  of  ! 
various  species  of  Lebia  and  Brachinus  are  ectoparasitoids  on  coleopterous  pupae. 

Cicindelinae  larvae,  according  to  van  Emden  (1942:3),  differ  from  those  of  the  other  sub-  j 
families  by  sensorial  hooks  on  the  dorsum  of  the  abdominal  segment  5,  by  the  palpiger  connate, 
with  basal  segment  of  external  lobe.  A considerable  number  of  larvae  and  pupae  of  Brazilian 
Cicindelinae  were  described  by  Zikan  (1929). 

Larvae  of  Paussini,  only  known  from  the  Old  World,  have  a prostheca  and  legs  with  a great- 
er number  of  articles  (van  Emden,  1942:3). 

Geographical  distribution  of  Carabidae 

In  a time  when  Wegener’s  theory  was  practically  abandoned  and  when  the  concept  of  “Con- 
tinental Drift”  was  not  taken  seriously  and  Tectonic  Plate  theory  had  not  been  conceived, 
Jeannel  (1942)  attempted  an  explanation  of  the  geographical  distribution  of  the  carabids  bas-  j 
ed  on  rifting  land  masses.  Briefly,  this  author  organizes  the  Carabidae  into  the  following  zoo- 
geographic groups: 

1.  Gondwanian  lineages.  Lineages  whose  origin  must  be  sought  at  the  beginning  of  the 
Mesozoic  (Triassic)  or  even  at  the  end  of  the  Paleozoic  (Permian),  in  spite  of  the  absence  of 
fossils.  Three  lineages  are  recognized  here,  two  of  which  are  represented  in  the  Neotropical  Regii 

1. 1 Antarctic- Australo-South  American  lineages.  Originated  on  sub-polar  areas  of 
Gondwana,  these  lineages  persist  in  “sub- Antarctic  America”,  Australia  and  New  Zealand. 
Examples:  some  Trechini,  Broscini  and  Migadopini. 

1.2  Inabrazilian  lineages.  Jeannel  proposed  the  term  “Inabresie”  for  the  Gondwana 
lands  composing  the  Brazilian  Massif,  tropical  and  southern  Africa,  Madagascar  and  India, 
during  the  Mesozoic  (Jurassic  and  Cretaceous)  before  appearance  of  the  Atlantic  Ocean.  All 
of  the  Inabrazilian  lineages  are  tropical,  many  of  them  having  moved  to  the  Northern  hemis- 
phere by  the  end  of  Cretaceous  time  and  colonized  the  Palaearctic  Region.  Examples:  genus 

Calosoma,  (sensu  lato)  Apotomini,  Enceladini,  Hiletini,  Dryptini. 

1.3  Oriental  gondwanian  lineages.  These  occupied  regions  adjacent  to  the  Indian  Ocean 
during  Mesozoic  time.  Many  of  them  broke  off  from  Indo-African  groups,  crossed  the  Tethys 
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sea  by  the  end  of  Cretaceous  time  and  spread  over  the  Mediterranean  Region.  Many  forms 
managed  to  migrate  into  Atlantic  archipelagos,  east  of  North  America  and  the  Antilles  before 
appearance  of  the  North  Atlantic,  in  Eocene  time. 

2.  Holarctic  lineages.  These  originated  from  gondwanian  lineages  which  reached  Europe 
by  the  end  of  the  Cretaceous.  North  America  was  still  connected  with  the  northwest  of  Eur- 
ope and  the  southern  seas  of  Obi,  in  western  Asia,  still  did  not  separate  Europe  from  the  an- 
cient continental  refuge  of  Angara.  Toward  the  end  of  Cretaceous  (?)  (Montien;  65  million 
years),  numerous  lineages  differentiated  in  Angara  and  spread  over  the  Holarctic  Region  where 
they  developed  during  Tertiary  time. 

Three  of  the  Holarctic  lineages  are  distinct  which  originated  during  the  first  half  of  Tertiary 
by  formation  of  the  “sillon  transegeen”,  connecting  the  Aralo-Caspian  seas  with  the  eastern 
Mediterranean  so  as  to  completely  isolate  the  south  from  the  remainder  of  Europe. 

2. 1 Hercinian  lineages.  Those  originating  in  Asia,  and  which  penetrated  through  the 
north  of  the  “sillon  transegeen”,  became  established  in  eastern  Europe  and  as  far  as  even  the 
Appalachian  region  of  North  America. 

2.2  Tyrrhenian  lineages.  Originating  in  Gondwana  at  the  end  of  Cretaceous,  these  linea- 
ges became  established  at  the  mountainous  regions  of  the  Mediterranean. 

2.3  Aegean  lineages.  These  lineages  penetrated  Europe  south  of  the  “sillon  transegeen” 
and  spread  during  the  period  of  regression  of  the  “Pontien”  seas. 

Geographical  Distribution  of  Neotropical  Carabidae 

The  Neotropical  carabid  fauna  is  quite  complex  and  has  not  been  analysed  as  a whole.  An 
analysis  at  the  generic  or  even  subtribal  level  would  afford  very  interesting  results  as  there  is 
much  endemism.  Present  lack  of  knowledge  precludes  such  an  analysis.  Better  ecological  infor- 
mation is  indispensable  for  the  interpretation  of  certain  details.  Moreover,  the  survey  of  the 
fauna  is  only  beginning,  as  indicated  by  many  new  findings  such  as  the  recent  discovery  of 
tribe  Apotomini  in  the  region.  Little  is  known  about  the  dynamics  of  many  groups;  brachyp- 
tery  and  aptery,  as  we  know,  are  frequent  in  Carabidae.  To  the  present  these  phenomena  have 
been  analysed  in  species  of  islands  and  mountains  (Darlington,  1943,  1971),  but  little  is  known 
about  those  of  continental  areas. 

For  instance,  what  influence  on  the  geographical  interpretation  of  Hiletini  would  exert 
the  notion  that  of  the  two  Neotropical  species  of  Neohiletus,  adults  of  one  ( batesi ) are  apter- 
ous and  adults  of  the  other  ( brasiliensis ) are  winged?  Adults  of  the  Neotropical  species  of 
Helluonini  with  tarsomere  4 bilobed  seem  to  prefer  forests,  while  those  with  that  tarsomere 
simply  emarginate  live  in  open  areas  (Reichardt,  1974:  217).  What  is  the  evolutionary  signifi- 
cance of  this  fact? 

An  analysis  at  the  level  of  tribe  shows  the  following  zoogeographic  groups. 

Exclusively  Neotropical  tribes.  — These  are  five:  Nototylini  (monogeneric,  the  single  species 
known  from  one  specimen;  relationships  obscure);  Catapiesini  (two  genera,  12  species);  Cnema- 
canthini  (one  genus,  18  species);  Eucheilini  (two  genera,  13  species);  and  Agrini  (one  genus, 

372  species).  The  last  two  tribes  reach  southeastern  United  States  (Brownsville  area  of  extreme 
southeastern  Texas).  Of  these  tribes,  only  Nototylini  and  Cnemacanthini  are  strictly  South 
American;  none  have  colonized  the  Antilles. 

A group  that  might  belong  here  is  the  Peleciini.  However,  peleciines  seem  to  have  relatives 
in  Africa  and  are  classified  as  Inabrazilian,  although  details  of  relationships  between  Neotropi- 
cal and  Ethiopian  elements  have  yet  to  be  determined. 

Australo-South  American  tribes.  — These  are  four:  Migadopini;  Zolini;  Broscini;  and  Licini- 
ni.  Broscines  and  licinines  are  represented  elsewhere,  too,  but  other  geographical  groups  of 
them  are  derived  from  different  stocks  than  those  that  gave  rise  to  the  Neotropical  groups. 
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Fig.  1.  Abbreviations, 
ant  — antenna 

bsf  - basal  fovea  of  prothorax 
cly  — clypeus 

drp  - dorsal  punctures  of  elytra 
ely  - elytra 

epl  - epipleura  of  elytra 
eye  — compound  eye 
fem  — femur  (thigh) 
frf  - frontal  furrow 
fro  - fro  ns 

gal  - galea  (outer  lobe  of  maxilla) 

gu  - gula  (throat) 

hum  — humerus  (shoulder) 

ini  - inner  lobe  of  maxilla 


lbp  - labial  palp 

lbr  — labrum  (upper  lip) 

lig  - ligula 

max  - maxilla  (lower  jaw) 

mnd  - mandible  (upper  jaw) 

mnt  — mentum  (chin) 

mss  - mesosternum 

msx  - meso-coxa 

mts  — metasternum 

rhtx  - meta-coxa 

mxp  - maxillary  palp 

par  — paraglossae 

ppe  - setae  of  prothorax 

pre  - pro-episterna 


prs  - prosternum 

prt  — prothorax 

prx  - pro-coxa 

pyg  - pygidium  (last  tergite) 

scs  - scutellar  stria 

scu  — scutellum 

sut  - suture  of  elytra 

tib  - tibia 

trc  - trochanter 

trs  — tarsus 

l.int.  - 1.  elytral  interval 
l.str.  - 1.  elytral  stria 
I -VI  - visible  abdominal 
sternites 


From  Lindroth,  C.H.  1969.  Opusc.  Ent.,  Supp.  XXXV.  Permission  of  author. 
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Inabrazilian  tribes.  — The  following  eight  tribes  are  more  or  less  confined  to  the  tropical 
parts  of  Old  and  New  Worlds,  excluding  the  Australian  tropics:  Ctenostomatini;  Hiletini;  Cicin- 
disini;  Siagonini  (including  Enceladini);  Apotomini;  Lachnophorini;  Peleciini  (with  Disphaeri- 
cini  included;  otherwise,  peleciines  are  restricted  to  the  Neotropical  Region);  and  Galeritini. 

Pan-tropical  tribes.  — The  following  10  tribes  are  represented  in  and  more  or  less  confined 
to  the  tropics  of  the  Neotropical,  Ethiopian,  and  Australian  Regions:  Megacephalini;  Ozaenini; 
Paussini;  Morionini;  Perigonini;  Ctenodactylini  (Hexagoniini  included);  Dryptini;  Zuphiini; 
Helluonini  and  Pseudomorphini. 

Tribes  with  Holarctic  distribution.  — Some  groups  from  temperate  regions  invaded  the  Near- 
ctic  areas  of  Mexico  and  Guatemala:  Omophronini;  Cychrini  (not  in  the  Neotropical  Region); 
Notiophilini;  Loricerini;  and  Amarini.  These  are  clearly  northern  elements  that  either  did  not 
succeed  in  crossing  the  barrier  into  the  lowland  tropics,  or  are  marginal  there  (Nearctic  ele- 
ments, Halffter,  1964).  Some  licinines  also  belong  to  this  element,  though  the  tribe  has  been 
listed  above  with  “Australo-South  American  tribes”.  Licinines  entered  both  boreal  and  tropi- 
cal parts  of  Mexico.  Only  Omophronini  (one  species)  and  Licinini  (two  species)  colonized  the 
Antilles. 

Holarctic-South  American  pattern.  — This  is  exhibited  by  the  Trachypachini  ( Trachypachus 
boreal  - Holarctic,  and  Systolsoma  confined  to  temperate  southern  South  America). 

Tribes  with  world-wide  distribution.  — This  group  includes  19  tribes:  Cicindelini;  Carabini; 
Scaritini;  Rhysodini;  Psydrini;  Bembidiini;  Pogonini;  Trechini;  Panagaeini;  Pterostichini;  Chlae- 
niini;  Oodini;  Harpalini;  Masoreini;  Lebiini;  Pentagonicini;  Odacanthini;  Zuphiini;  and  Brachin- 
ini. 

The  fauna  of  the  Antilles.  — The  meager  fauna  of  the  Greater  Antilles  was  extensively  sam- 
pled and  studied  by  Darlington  (1934,  1935a  and  b,  1937a  and  b,  1939,  1941,  1947,  1953, 
and  1970).  The  following  tribes  are  recorded:  Megacephalini:  *Cicindelini;  Omophronini; 
Ozaenini;  Carabini;  *Scaritini;  *Rhysodini;  *Bembidiini;  Morionini;  *Pterostichini;  Perigonini; 
Lachnophorini;  *Harpalini;  Licinini;  Panagaeini;  Chlaeniini;  Oodini;  Odacanthini;  Masoreini; 
Pentagonicini;  *Lebiini;  Zuphiini;  Galeritini;  Brachinini;  and  Pseudomorphini.  The  tribes  whose 
names  are  marked  with  an  asterisk  have  more  than  a dozen  species  in  the  Antilles. 

The  tribes  that  invaded  and  survived  in  the  Antilles  are  extensively  distributed  in  the  world, 
and  are  well  represented  in  the  Neotropical  Region.  Absence  of  Agrini,  Eucheilini  and  Helluo- 
nini from  that  area  is  surprizing. 


KEY  TO  ADULTS  OF  TRIBES  OF  CARABIDAE  OF  THE  NEOTROPICAL  REGION. 1 


1 Scutellum  concealed  by  median  lobe  of  posterior  margin  of  pronotum. 

Intercoxal  process  of  prosternum  very  broad,  covering  mesosternum. 


Body  almost  circular  in  outline 


OMOPHRONINI,  Omophron  Latreille,  p. 

I'  Scutellum  visible.  Intercoxal  process  of  prosternum  not  enlarged. 

Shape  of  body  various 

2 (1')  Scape  of  antenna  not  evident  from  dorsal  aspect.  Head  with  short,  deep 

antennal  sulcus  ventrally  between  eyes  and  mouthparts.  Labium  without 

suture  between  submentum  and  mentum  

PSEUDOMORPHINI,  Pseudomorpha  Kirby,  p. 

2'  Antenna  with  scape  visible  from  above.  Head  with  or  without  short 

deep  antennal  sulcus  


452 


378 


3 


2 


1 [GEB] 
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Fig.  2.  Prothoraces,  ventral  aspect,  with  (a)  fore  coxal  cavities  “open”,  and  (b)  fore  coxal  cavities  “closed”.  Fig.  3.  Meso-  and 

meta-thorax  of  (a)  Cardbus]  (b)  Pterostichus.  Meso-coxae  removed. 

cxf  - middle-coxal  cavity  mss  - mesosternum 

epl  - epipleuron  of  elytra  mte  - metepisternum 

epml  - epimeron  of  mesosternum  mts  — metasternum 

epm^  - epimeron  of  metasternum  mtx  — hind-coxa 

mse  — mesepisternum  I -II  - first  visible  sternites 

From  Lindroth,  C.H.  1969.  Opusc.  Ent.,  Supp.  XXXV.  Permission  of  author. 
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3 ( 2') 
3' 

4 ( 3') 
4' 

5 (4) 
5' 

6 ( 5') 
6' 

7 ( 4') 
7' 

8 ( 7') 
8' 

9 (8) 

9 (8) 
9' 

10  (9) 
10' 

11  (10') 
11' 


Abdomen  with  seven  or  eight  sterna  normally  exposed.  Mandible  with 
at  least  one  setigerous  puncture  in  scrobe.  Head  with  one  pair  of 
supraorbital  setigerous  punctures  BRACHININI,  p.  452 


Abdomen  with  six  sterna  normally  exposed  4 

Clypeus  broader  than  distance  between  sockets  of  antennae  (Fig.  5)  ... 

CICINDELINAE  5 

Clypeus  narrower  than  distance  between  antennal  sockets  7 

Metepisternum  narrow,  sulcate  for  entire  length.  Mesepisternum  short. 

Lacinia  of  maxilla  without  articulated  tooth  


CTENOSTOMATINI,  Ctenostoma  Klug,  p.  371 

Metepisternum  plate-shaped,  not  entirely  sulcate.  Mesepisternum  elon- 
gate. Lacinia  with  articulated  tooth 6 

Anterior  angles  of  pronotum  more  advanced  than  anterior  margin  of 
prosternum.  Anterior  sulcus  of  pronotum  separated  or  not  from  anterior 
sulcus  of  prosternum  (as  well  as  from  prosternal  - episternal  sulcus). 

True  ornamental  pubescence  absent.  Terminal  palpomere  of  maxillary 

palpus  shorter  or  not  than  penultimate  palpomere  

MEGACEPHALINI,  p.  372 

Anterior  angles  of  pronotum  not  more  advanced  than  anterior  margin 
of  prosternum.  Anterior  sulcus  continuous  from  pronotum  to  proster- 
num. True  ornamental  pubescence  present  in  members  of  most  taxa. 

Terminal  article  of  maxillary  palpus  longer  than  penultimate  article  in 

members  of  most  taxa CICINDELINI,  p.  372 

Metasternum  without  antecoxal  suture,  almost  as  long  as  combined 
length  of  abdominal  sterna.  Front  tibia  without  apical  spur  (but  with 
pair  of  prominent  apical  spines).  Antenna  moniliform.  Head  and  prono- 
tum deeply  grooved  RHYSODINI,  p.  392 


Metasternum  with  antecoxal  suture,  and  shorter  in  length.  Front  tibia 

with  apical  spur  8 

Front  tibia  with  two  spurs  terminal  and  ventral,  independent  of  antenna 

cleaner  (latter  present  or  absent) 9 

Front  tibia  with  one  spur  apical,  one  displaced  distally,  toward  antenna 

cleaner 13 

Tarsal  claws  unequal,  anterior  longer  and  stronger  than  posterior.  Hind 
coxae  contiguous.  Elytron  with  base  marginate  to  scutellum.  Scutellar 


stria  short  CICINDISINI,  Cicindis  Bruch,  p.  375 

Tarsal  claws  unequal,  anterior  longer  and  stronger  than  posterior.  Scutellar 

stria  short  CICINDISINI,  Cicindis  Bruch,  p.  375 

Tarsal  claws  equal.  Hind  coxae  separate.  Base  of  elytron  not  marginated, 

or  marginated  only  to  lateral  constriction  10 

Hind  coxa  extended  laterally  to  elytral  epipleuron  (Fig.  6) 

TRACHYPACHINI,  Systolosoma  Sober,  p.  375 

Hind  coxa  normal,  not  in  contact  laterally  with  elytral  epipleuron 11 

Elytron  without  subapical  fold  at  outer  edge.  Anterior  tibia  simple, 

without  longitudinal  sulcus  or  antenna  cleaner  

NOTOTYLINI,  Nototylus  Schaum,  p.  375 

Elytron  with  subapical  fold  at  outer  edge.  Anterior  tibia  with  antenna 
cleaner PAUSSINAE  12 
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Fig.  4.  Larva  of  Agonum,  dorsal  aspect,  to  illustrate  typical  form  of  carabid  larvae.  Fig.  5.  Head  of  (a)  Cicindela;  (b)  Elaphrus. 
cly  — clypeus;  lbr  - labrum.  Fig.  6.  amc  — anterior;  pmc  — posterior  part  of  meta-coxa;  mep  - metepisterna.  All  specimens 
from  Brit.  Col.  Fig.  7.  Head  oiLoricera  pilicornis  L..  Setae  drawn  on  antennae  only.  Fig.  8.  Apices  of  elytra,  with  (a)  epipleu- 
ron  not  interrupted  (not  crossed,  simple),  and  (b)  epipleuron  interrupted  (crossed)  by  the  elytral  plica  (x). 

From  Lindroth,  C.H.  1961,  1966,  and  1969.  Opusc.  Ent.,  Supp.  XX,  XXXIII,  and  XV.  Permission  of  author. 
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12 


12' 


13 

13' 

14 


14' 

15 


15' 

16 

16' 

17 

17' 

18 


18' 

19 


19' 

20 

20' 


(11')  Antenna  of  1 1 clearly  visible  articles,  article  2 distinct,  slightly  shorter 
than  article  3,  articles  3-11  free,  clearly  separated  and  articulated. 

Anterior  coxae  not  much  projected,  separated  from  each  other  by 

normal  process  OZAENINI,  p.  376 

Antenna  of  1 0 clearly  visible  articles,  article  2 markedly  reduced,  indis- 
tinct. Anterior  coxae  prominent,  contiguous,  separated  at  base,  or  not, 

by  narrow  process  PAUSSINI,  p.  376 

( 8')  Anterior  coxal  cavities  open  posteriorly  (Fig.  2a)  14 

Anterior  coxal  cavities  closed  posteriorly  (Fig.  2b) 17 

(13  ) Head  with  two  pairs  of  supraorbital  setigerous  punctures.  Scape  of  antenna 
as  long  as  antennomeres  2-6  together.  Head  with  short,  deep  sulcus  be- 
neath, between  eye  and  gular  region.  Mandibles  spoon-shaped,  each  with 

several  teeth HIFETINI,  Neohiletus  Jeannel,  p.  384 

Head  with  single  pair  of  supraorbital  setigerous  punctures.  (Fig.  la,  frf). 

Scape  of  antenna  normal,  less  in  length  than  length  of  antennomeres  2-6 

together.  Mandibles  average 15 

(14')  Frons  with  series  of  longitudinal  costae.  Middle  coxal  cavities  conjunct 
(entirely  enclosed  by  sterna,  Fig.  3b).  Head  very  broad.  Eyes  large.  Body 

flat.  Size  small,  length  less  than  7.0  mm  

NOTIOPHIFINI,  Notiophilus  Dumeril,  p.  384 

Frons  without  series  of  parallel  carinae.  Middle  coxal  cavities  disjunct 
(not  entirely  enclosed  by  sterna  (Fig.  3a)).  Size  large,  length  greater 

than  10.0  mm 16 

(15')  Head  very  narrow  (less  than  half  as  wide  as  pronotum  at  apex).  Mandibles 
elongate,  each  with  two  sharp  teeth  near  apex.  Labrum  long,  deeply  not- 
ched bilobed  [CYCHRINI,  Scaphinotus  Fatreille,  p.  384] 

Head  average.  Mandibles  of  normal  length,  without  large  teeth  near  apex. 
Fabrum  of  normal  proportions,  apical  margin  sinuate,  but  not  deeply 

notched  CARABINI,  p.  380 

(13')  Middle  coxal  cavities  disjunct  (not  entirely  enclosed  by  sterna, 

Fig.  3 a)  18 

Middle  coxal  cavities  conjunct  (entirely  enclosed  by  sterna  Fig.  3b)  ....  21 

(17  ) Antennomeres  2-6  with  markedly  large  setae;  antennomeres  2-4 

irregular  in  shape  (Fig.  7).  Head  with  two  large  foveae  and  deep  trans- 
verse sulcus  behind  eyes.  Elytron  with  12  regular  striae  

LORICERINI,  Loricera  Fatreille,  p.  384 

Antennomeres  2 - 6 without  markedly  elongate  setae.  Combination  of 

other  characters  not  as  above  19 

(18')  Anterior  tibia  with  both  spurs  nearly  apical.  Antenna  cleaner  sulcate, 
confined  to  posterior  surface  of  tibia,  not  visible  from  anterior  surface. 

Body  pedunculate.  Size  large,  length  of  body  more  than  30  mm 

(Frontispiece) SIAGONINI,  Enceladus  Bonelli,  p.  384 

Anterior  tibia  with  one  spur  markedly  preapical,  above  groove  of  antenna 
cleaner,  latter  in  form  of  notch  in  antero-lateral  surface,  visible  anteriorly. 

Body  pedunculate  or  not.  Size  various 20 

(19')  Elytron  with  scutellar  stria  short  (or  absent).  Body  pedunculate 

SCARITINI,  p.  386 

Elytron  with  scutellar  stria  extended  to  apex,  parallel  to  elytral  suture. 

Body  not  pedunculate  (in  form  nebrioid,  amaroid,  pterostichoid,  elon- 
gate or  ovoid)  MIGADOPINI,  p.  385 
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21  (17') 
21' 

22  (21  ) 

22' 

23  (22  ) 

23' 


24  (22') 
24' 

25  (24') 


25' 

26  (25  ) 


26' 

27  (26') 


27' 


28  (25') 


28' 


29  (21') 


29' 


Scrobe  of  mandible  with  one  or  more  setigerous  punctures 22 

Mandibular  scrobe  asetose  29 

Head  with  single  pair  of  supraorbital  setigerous  punctures  23 

Head  with  more  than  one  pair  of  supraorbital  setae 24 

Body  pubescent.  Size  small,  length  of  body  less  than  6.0  mm.  Color 

rufous APOTOMINI,  Apotomus  Illiger,  p.  394 

Body  glabrous  except  for  usual  fixed  setae.  Length  more  than  10.0  mm. 

Color  various,  black,  coppery,  green,  but  not  rufous  395 

BROSCINI  (in  part),  p. 

Head  with  three  or  more  pairs  of  supraorbital  setigerous  punctures.  Dorsal 
surfaces  of  posterior  tarsomeres  glabrous.  Size  larger,  length  of  body  more 

than  10.0  mm BROSCINI  (in  part),  p.  395 

Head  with  two  pairs  of  supraorbital  setae.  Dorsal  surfaces  of  posterior 

tarsomeres  each  with  two  or  more  setae.  Size  various 25 

Penultimate  maxillary  palpomere  pubescent.  Frontal  grooves  more  widely 
separated  at  middle  than  at  anterior  part,  and  terminated  before  posterior 
margins  of  eyes.  Anophthalmous  specimens  with  penultimate  maxillary 

palpomere  very  tumid 26 

Penultimate  maxillary  palpomere  glabrous  28 

Terminal  maxillary  palpomere  much  shorter  and  more  slender  than  pen- 
ultimate palpomere.  Elytron  with  base  margined.  Tarsomeres  with  dorsal 

surfaces  sulcate  longitudinally,  or  not BEMBIDIINI,  p.  396 

Terminal  maxillary  palpomere  normal 27 

Elytron  with  plica  posterior  to  epipleuron  (Fig.  8b).  Article  2 of  antenna 
pubescent.  Base  of  elytron  margined  or  not.  Each  tarsomere  with  dorsal 

surface  grooved  longitudinally  or  not  ZOLINI,  p.  401 

Elytron  with  internal  fold  not  interrupting  lateral  margin  (Fig.  8a). 

Article  2 of  antenna  with  tuft  of  setae,  only.  Base  of  elytron  margined. 

Dorsal  surface  of  each  tarsomere  smooth,  without  longitudinal  groove  . . 

. POGONINI,  p.  401 

Elytron  without  internal  plica  behind  epipleuron.  Frontal  grooves 
curved:  at  middle,  distance  between  eye  and  adjacent  groove  subequal 
to  distance  between  grooves,  then  expanded  to  genae  and  ventral  side. 

Ligula  with  six  or  more  setae.  Male  front  tarsus  with  articles  1 - 2 ex- 
panded and  with  tooth  apically  at  inner  side  TRECHINI,  p.  401 

Elytron  with  internal  plica.  Frontal  grooves  at  middle  more  distant 
from  each  other  than  from  eyes;  grooves  not  extended  behind  eyes. 

Ligula  with  two  or  three  setae.  Three  or  four  basal' articles  of  male 
front  tarsus  slightly  and  symmetrically  expanded  and  rounded  to 

apex  (or  simple)  PSYDRINI,  p.  394 

Terminal  maxillary  palpomere  articulated  obliquely  with  penulti- 
mate palpomere.  Integument  markedly  punctate.  Head  and  pronotum 
either  with  pubescence  thick  and  long,  or  completely  glabrous,  and 

surface  brilliant,  metallic.  Elytron  with  well  developed  plica  

PANAGAEINI,  p.  403 

Terminal  and  penultimate  maxillary  palpomeres  articulated  in  straight 
line,  at  apex  of  penultimate  palpomere.  Integument  punctate  or  not, 
setose  or  not.  Elytron  with  or  without  plica  30 
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30  (29') 
30' 

31  (30') 
31' 

32  (31) 
32' 

33  (32') 
33' 

34  (33  ) 
34' 

35  (33  ) 
35' 

36  (34') 
36' 

37  (35') 
37' 

38  (37') 
38' 

39  (31') 


Head  with  more  than  two  pairs  of  supraorbital  setigerous  punctures. 

Lateral  edge  of  pronotum  with  several  setae.  Anterior  tibia  extended 

latero-apically  as  prominent,  thick  tooth-like  projection 

CNEMACANTHINI,  Cnemalobus  Guerin,  p.  416 

Head  without,  or  with  one  or  two  pairs  of  supraorbital  setigerous 
punctures.  Number  of  pronotal  setae  various.  Form  of  front  tibia 

various 31 

Head  without  or  with  one  pair  of  supraorbital  setigerous  punctures  ....  32 

Head  with  two  pairs  of  supraorbital  setigerous  punctures  39 

Elytron  with  apical  margin  truncate.  Body  glabrous  and  shining,  de- 
pressed. Head  without  or  with  one  pair  of  supraorbital  setigerous  punc- 
tures. Pronotum  without  or  with  one  pair  of  setigerous  punctures,  at 

posterior  angles  CATAPIESINI,  p.  405 

Elytron  with  apical  margin  not  truncate.  Body  various.  Head  with  one 
pair  of  supraorbital  setigerous  punctures.  Pronotum  with  one  or  two 

pairs  of  setigerous  punctures  33 

Elytron  without  internal  plica  near  apex  (Fig.  8a)  34 

Elytron  with  internal  plica  (Fig.  8b)  37 

Antennomere  3 with  few  setae  only,  not  pubescent;  antennomere 

4 pubescent  in  apical  0.33  35 

Antennomere  3 pubescent  in  apical  0.33,  antennomere  4 pubescent 

throughout  36 

Body  rotund,  elytra  vaulted.  Elytron  with  deep  striae.  Mandibles  and 
maxillae  elongate.  Mentum  of  labium  shallowly  bisinuate,  with  short 

tooth  PTEROSTICHINI,  Cyrtolaus  Bates,  p.  405 

Body  average,  elytra  normal.  Striae  of  elytra  average.  Mouthparts  not 

as  above  PTEROSTICHINI,  Agonina  (part),  p.  405 

Terminal  maxillary  palpomere  elongate,  more  than  twice  length  of 
penultimate  palpomere.  Terminal  labial  palpomere  glabrous,  not 

elongate.  Antennomeres  of  flagellum  quadrate  

PTEROSTICHINI,  Cratocerus  Dejean,  p.  405 

Terminal  maxillary  and  labial  palpomeres  similar  in  size  and  propor- 
tions. Antennomeres  of  flagellum  slender,  elongate,  antenna  filiform  .... 

HARPALINI,  p.  421 

Surface  of  elytra  and  pronotum  finely  and  densely  punctate,  with 

fine  pubescence.  Scutellar  stria  normal  CHLAENIINI,  p.  417 

Dorsal  surface  not  densely  punctate,  without  fine  pubescence.  Scutellar 

stria  short  or  absent 38 

Elytron  with  interval  9 almost  absent;  stria  8 in  form  of  deep,  rugose 
groove,  especially  from  middle  onward;  scutellar  stria  short;  epipleuron 
gradually  tapered  to  apex.  Palpus  (maxillary  or  labial)  with  terminal 

article  normal  OODINI,  p.  417 

Elytron  with  interval  9 normal,  wider  or  narrower;  stria  8 normal, 
similar  to  others;  scutellar  stria  absent;  epipleuron  expanded  near 

mesothoracic  region,  then  tapered  gradually  posteriorly 

PELECIINI,  Pelecium  Kirby,  p.  429 

Antennomeres  5 - 10  submoniliform,  short  or  slightly  depressed. 

Margin  of  pronotum  with  approximately  seven  pairs  of  setae.  Stria  8 
in  form  of  zigzag  sulcus,  with  numerous  scattered  setigerous  punctures. 

Body  subpenunculate.  Legs  flattened  MORIONINI,  p.  404 
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39' 

40 

(39') 

40' 

41 

(40) 

41' 

42 

(40') 

42' 

43 

(42) 

43' 

44 

(43) 

44' 

45 

(43') 

45' 

45 

(42') 

46' 

47 

(46) 

47' 

48 

(46') 

48' 

49 

(48') 

49' 

50 

(49) 

50' 

51 

(50) 

51' 

Antennomeres  5-10  slender,  antenna  distinctly  filiform;  or  submoni- 
liform  and  pronotum  with  single  pair  of  lateral  setae;  and/or  other 


character  states  different  from  above  40 

Elytron  with  internal  plica  41 

Elytron  without  internal  plica 42 


Penultimate  labial  palpomere  plurisetose 


AMARINI,  Amara  Bonelli,  p.  415 

Penultimate  labial  palpomere  bisetose PTEROSTICHINI  (part),  p.  405 

Pronotum  narrow,  distinctly  longer  than  wide,  at  apex  as  wide  as 

posterior  part  of  head 43 

Pronotum  not  distinctly  longer  than  wide,  and/or  wider  at  apex  than 

posterior  part  of  head 46 

Terminal  maxillary  and/or  labial  palpomere  trianguloid.  Tarsomere  4 

notched,  bilobed 44 

Terminal  maxillary  and  labial  palpomeres  cylindrical,  normal.  Tarsomere 

4 bilobed  or  entire  45 

Terminal  labial  palpomere  trianguloid.  Antenna  with  scape  and  anten- 

nomere  3 of  about  same  length.  Tarsal  claws  pectinate  

AGRINI,  Agra  Fabricius,  p.  431 

Terminal  maxillary  and  labial  palpomeres  trianguloid.  Scape  of  antenna 

very  large,  longer  than  antennomere  3.  Tarsal  claws  smooth  

DRYPTINI,  Neodrypta  Basilewsky,  p.  447 

Tarsomere  4 deeply  notched  at  apex,  bilobed,  lobes  more  than  0.5 
length  of  tarsomere  5.  Elytra  entire,  abdominal  terga  completely 

covered  CTENODACTYLINI,  p.  435 

Tarsomere  4 simple  or  only  slightly  emarginate  apically.  Elytron  with 

apex  truncate  ODACANTHINI,  p.  432 

Posterior  tibia  with  inner  spur  more  than  0.5  length  of  hind  basitarsus, 

inner  spur  longer  than  outer  spur.  Tarsal  claws  pectinate  or  not 47 

Posterior  tibia  with  spurs  more  or  less  equal  and  shorter  than  0.5  length 

of  hind  basitarsus 48 

Labrum  elongate,  length  more  than  0.5  width  at  base.  Head  markedly 
constricted  posteriorly,  in  form  of  neck.  Pronotum  widest  at  base, 

narrowed  anteriorly LEBIINI,  Nemotarsus  LeConte,  p.  437 

Labrum  average,  length  less  than  0.5  width  at  base.  Head  not  con- 
stricted posteriorly  in  form  of  neck.  Pronotum  either  widest  anter- 
iorly, with  sides  slightly  sinuate  before  base,  or  base  and  apex  about 

equal,  and  sides  rounded : . . . . MASOREINI,  p.  429 

Head  with  one  pair  of  setae  ventrally,  posterior  to  submentum.  Labrum 

elongate  LEBIINI,  Pericalina,  p.  437 

Head  without  pair  of  setae  posterior  to  submentum  49 

Elytron  with  apical  margin  truncate 50 

Elytron  with  apical  margin  entire,  sinuate  or  not 56 

Tarsal  claws  pectinate 51 

Tarsal  claws  simple  52 

Labrum  large,  apices  of  mandibles  covered 

EUCHEILINI,  Eucheila  Dejean,  p.  451 

Labrum  normal,  apices  of  mandibles  exposed LEBIINI  (part),  p.  437 
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52  (50') 
52' 

53  (52  ) 
53' 

54  (52') 
54' 

55  (54') 
55' 

56  (49') 
56' 

57  (56') 
57' 

58  (57') 
58' 

59  (58') 
59' 

60  (59') 
60' 


Dorsal  surface  glabrous,  except  for  normal  fixed  setae.  Antennomeres 
1 - 3 glabrous,  except  one  long  seta  on  scape,  and  ring  of  setae  near 

apex  of  antennomeres  2 and  3 53 

Dorsal  surface  finely  pubescent.  Articles  1 - 3 of  antenna  pubescent  ....  54 
Head  not  constricted  posteriorly.  Ligula  large.  General  aspect  of  prono- 
tum  hexagonal,  as  wide  as  long,  with  margin  crenulated,  and  two  pairs  of 

setae  EUCHEILINI,  Inna  Putzeys,  p.  45 1 

Head  markedly  constricted  posteriorly.  Ligula  normal.  General  aspect 

of  pronotum  pentagonal,  margins  smooth  with  single  pair  of  setae 

located  anteriorly.  . . PENTAGONICINI,  Pentagonica  Schmidt-Goebel,  p.  431 

Scape  of  antenna  longer  than  combined  lengths  of  antennomeres  2 

plus  3.  Size  small,  length  of  body  about  6.0  mm,  or  less  . . ZUPHIINI,  p.  448 

Antennal  scape  shorter  than  combined  lengths  of  antennomeres  2 

plus  3.  Size  larger,  length  of  body  10.0  mm  or  more  55 

Antennomeres  5-11  more  or  less  flattened,  finely  pubescent,  central 
area  on  each  side  of  article  generally  triangular  and  more  or  less 

glabrous  HELLUONINI,  p.  449 

Antennomeres  5-11  not  flattened,  uniformly  pubescent  

GALERITINI,  p.  447 

Clypeus  sloped  downward,  surface  more  or  less  concave,  emarginate 

anteriorly.  Labrum  deeply  notched LICININI,  p.  420 

Clypeus  plane,  not  sloped,  anterior  margin  straight  or  slightly 
emarginate.  Labrum  with  anterior  margin  truncate  or  slightly  concave  ...  57 
Elytron  with  stria  8 impressed  and  obliquely  extended  almost  to  apical 
sutural  angle.  Posterior  trochanter  almost  0.5  length  of  posterior  femur 
PERIGONINI,  p.  415 


Stria  8 normal 58 

Dorsal  surface  glabrous  except  for  some  scattered  setae  35 

Dorsal  surface  more  or  less  pubescent 59 

Elytron  with  odd-numbered  intervals  setose  

PTEROSTICHINI,  Agonina  (part),  p.  405 

All  elytral  intervals  setose  60 


Elytral  striae  more  deeply  impressed  on  anterior  half;  and/or  anterior 
half  of  striae  coarsely  punctate  and  posterior  half  finely  punctate  or 

impunctate.  Setae  erect  and  at  least  a few  longer,  as  on  scape 

LACHNOPHORINI,  p.  413 

Elytron  with  striae  equally  punctate,  impressed  or  not.  Body  with 

short,  dense,  and  decumbant  pubescence  

PTEROSTICHINI,  Agonina  (part),  p.  405 


CHAVE  PARA  ADULTOS  DAS  TRIBOS  NEOTROPICAIS  DE  CARABIDAE 


1 


T 


Escutelo  oculto  pelo  lobo  medio  da  margem  posterior  do  pronoto. 

Processo  intercoxal  do  prosterno  muito  largo,  encobre  o mesosterno. 

Corpo  com  aspecto  geral  mais  ou  menos  circular 

OMOPHRONINI,  Omophron  Latreille,  p.  378 

Escutelo  visivel.  Processo  intercoxal  do  prosterno  nao  alargado. 

Forma  geral  do  corpo  variavel 2 
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2 


3 

3' 

4 

4' 

5 

5' 

6 


6' 


7 

7' 

8 
8' 
9 

9' 

10 

10' 

11 


( 1') 


( 2') 


( 3') 


( 4) 


( 5') 


( 4') 


( 7') 


( 8) 


( 9) 

(10) 


Escapo  invisivel  de  cima.  Labio  sem  sutura  entre  submento  e mento. 

Cabeca  com  sulco  antenal  curto  e profundo  na  parte  inferior,  entre 

os  olhos  e as  pecas  bucais 

PSEUDOMORPHINI,  Pseudomorpha  Kirby,  p.  452 

Escapo  visivel  de  cima.  Cabeca  com  ou  sem  sulcos  antenais  curtos  e 

profundos  3 

Abdomen  com  sete  ou  oito  esternitos  expostos.  Mandibulas  com, 
pelo  menos,  um  ponto  pilifero  no  escrobo.  Cabeca  com  um  par  de 

cerdas  supra-orbitais  BRACHININI,  p.  452 

Abdomen  com  seis  esternitos  visiveis  4 

Clipeo  mais  largo  que  a distancia  entre  as  insercoes  das  antenas  (Fig.  5)  . . 

CICINDELINAE 5 

Clipeo  mais  estreito  que  a distancia  entre  as  insercbes  dans  antenas  .... 
7 


Metepisternos  estreitos,  sulcados  em  toda  extensao.  Mesepisternos 

alongados.  Lacinia  sem  dente  articulado 

CTENOSTOMATINI,  Ctenostoma  Klug,  p.  371 

Metepisternos  em  forma  de  placa,  nunca  inteiramente  sulcados. 

Mesepisternos  curtos.  Lacinia  com  dente  articulado 6 

Angulos  anteriores  do  pronoto  mais  projetados  do  que  a margem  anter- 
ior do  prosterno.  Sulco  anterior  do  pronoto  separado  ou  nao  do  sulco 
anterior  do  prosterno  (assim  como  do  sulco  prosterno-episterno).  Pilosi- 
dade  ornamental  verdadeira  ausente.  Ultimo  segmento  dos  palpos 
maxilares  mais  curto  ou  nao  que  o peniiltimo  . . . .MEGACEPHALINI,  p.  372 
Angulos  anteriores  do  pronoto  nao  ultrapassam  a margem  anterior 
do  prosterno.  Sulco  anterior  continuo  do  pronoto  ao  prosterno. 

Pilosidade  ornamental  verdadeira  em  geral  presente.  Ultimo  segmento 
dos  palpos  maxilares  mais  longo  que  o penultimo  na  maioria  dos  taxa.  . . . 

CICINDELINI,  p.  372 

Metasterno  sem  sutura  antecoxal,  quase  tao  longo  quanto  os  esternitos 
abdominais  reunidos.  Tibias  anteriores  em  esporao  apical  (mas  com  um 
par  de  espinhos  apicais  proeminentes).  Antenas  moniliformes.  Cabeca  e 

pronoto  profundamente  sulcados  RHYSODINI,  p.  392 

Metasterno  curto,  com  sutura  antecoxal.  Tibias  anteriores  com  esporao 


apical  8 

Tibias  anteriores  com  dois  esporoes,  terminal  e ventral,  independentes 

do  “orgao  de  toilete”  (que  pode  faltar)  9 

Tibias  anteriores  com  dois  esporoes  desiguais,  o externo  na  face  ventral 
ou  mesmo  na  borda  interna,  faz  parte  do  “orgao  de  toilete”  13 


Garras  tarsais  desiguais,  a anterior  mais  longa  e mais  forte  que  a posterior. 
Coxas  posteriores  contiguas.  Base  dos  elitros  marginada  ate  o escutelo. 

Estria  escutelar  curta  CICINDISINI,  Cicindis  Bruch,  p.  375 

Garras  tarsais  iguais.  Coxas  posteriores  separadas.  Base  dos  elitros  nao 

marginada  ou  marginada  apenas  ate  a constricao  lateral  10 

Coxas  posteriores  projetadas  lateralmente  ate  as  epipleuras 

TRACHYPACHIDINI,  Systolosoma  Sober,  p.  375 

Coxas  posteriores  normais,  nao  atingem  as  epipleuras 11 

Elitros  sem  pequena  dobra  saliente  no  quinto  apical  da  margem. 

Tibias  anteriores  simples,  sem  sulco  longitudinal  ou  “orgao  de  toilete”  . . 
NOTOTYLINI,  Nototylus  Schaum,  p.  375 
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12 


12' 


13 

13' 

14 


14' 

15 


15' 

16 


16' 

17 

17' 

18 


18' 

19 


19' 


Elitros  com  pequena  dobra  saliente  no  quinto  apical  da  margem.  Tibias 

anteriores  com  “orgao  de  toilete”  

PAUSSINAE  12 

(11')  Antenas  com  onze  segmentos,  claramente  visiveis,  o segundo  distinto, 
pouco  mais  curto  que  o terceiro;  articulos  III-XI  livres,  nitidamente 
separados  e articulados.  Coxas  anteriores  pouco  salientes,  separadas 

pelo  processo  prosternal  OZAENINI,  p.  376 

Antenas  com  dez  segmentos,  o segundo  sempre  atrofiado,  indistinto. 

Coxas  anteriores  salientes,  contiguas  na  base,  separadas  ou  nao  por 

processo  estreito PAUSSINI,  p.  376 

( 8')  Cavidades  coxais  anteriores  abertas  atras  (Fig.  2a)  14 

Cavidades  coxais  anteriores  fechadas  atras  (Fig.  2b) 17 

(13  ) Dois  pares  de  cerdas  supra  orbitais.  Escapo  tao  longo  quanto  a soma  dos 
segmentos  II-VI.  Parte  inferior  da  cabeca  com  sulco  curto  e profundo 
entre  os  olhos  e a regiao  gular.  Mandibulas  em  forma  de  colher,  cada 

uma  com  varios  dentes HILETINI,  p.  384 

Um  par  de  cerdas  supra  orbitais.  Escapo  normal,  menor  os  que  segmentos 

II-VI  reunidos.  Mandibulas  normais 15 

(14')  Fronte  com  serie  de  pequenas  carenas  longitudinais.  Cavidades  coxais 

medias  contiguas  (completamente  fechadas  pelo  esterno).  Cabeca  muito 
larga.  Olhos  grandes.  Corpo  achatado.  Pequenas  dimensoes,  comprimento 

menor  que  7.0  mm  NOTIOPHILINI,  Notiophilus  Dumeril,  p.  384 

Fronte  sem  serie  de  carenas  paralelas.  Cavidades  coxais  medias  separadas 
(parcialmente  fechadas  pelo  esterno).  Dimensoes  maiores,  comprimento 

acima  de  10.0  mm  16 

(15')  Cabeca  muito  estreita  (menos  da  metade  da  largura  do  apice  do  pronoto). 
Mandibulas  alongadas,  cada  uma  com  dois  dentes  agudos  perto  do  apice. 

Labro  longo,  profundamente  entalhado  e bilobado 

[CYCHRINI,  Scaphinotus  Latreille,  p.  384] 

Cabeca  normal.  Mandibulas  de  comprimento  normal,  sem  dentes  grandes 
perto  do  apice.  Labro  normal  com  margem  apical  sinuosa,  mas  nao 

profundamente  entalhada  CARABINI,  p.  380 

(13')  Cavidades  coxais  medias  separadas  (nao  totalmente  fechadas  pelo 

esterno,  Fig.  3 a)  18 

Cavidades  coxais  medias  contiguas  (totalmente  fechadas  pelo  esterno, 

(Fig.  3b)  .....21 

(17  ) Segmentos  II-VI  das  antenas  com  cerdas  notavelmente  grandes;  segmentos 
II-IV  com  forma  irregular  (Fig.  7).  Cabeca  com  duas  foveas  grandes  e um 
sulco  transversal  profundo  atras  dos  olhos.  Elitros  com  doze  estrias 

regulares LORICERINI,  Loricera  Latreille,  p.  384 

Segmentos  II-VI  das  antenas;  sem  cerdas  notavelmente  grandes.  Outra 

combinacao  de  caracteres 19. 

(18')  Tibias  anteriores  com  ambos  os  esporoes  localizados  perto  do  apice. 

“Orgao  de  toilete”  situado  na  margem  posterior  da  tibia,  invisivel  pela 
face  anterior.  Corpo  pedunculado.  Dimensoes  avantajadas,  maiores  de 

30.0  mm SIAGONINI,  Enceladus  Bonelli,  p.  384 

Tibias  anteriores  com  um  esporao  pre-apical  situado  acima  do  “orgao 
de  toilete”  e visivel  na  face  anterior.  Corpo  pedunculado  ou  nao. 

Dimensoes  variaveis 20 
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21 

21' 

22 

22' 

23 

23' 


24 


24' 

25 


25' 

26 


26' 

27 


27' 

28 


28' 


29 


(19')  Elitros  com  estrias  escutelares  curtas  (ou  ausentes).  Corpo  pedunculado  . . . 

• SCARITINI,  p.  386 

Elitros  com  estrias  escutelares  prolongadas  ate  os  apices,  paralelas  a 
sutura  elitral.  Corpo  nao  pedunculado  (formas:  nebrioide,  amaroide, 


pterostichoide,  alongada  ou  ovoide) MIGAPODINI,  p.  385 

(17')  Mandibulas  com  uma  ou  mais  cerdas  no  escrobo 22 

Mandibulas  sem  cerdas  no  escrobo  29 

(21  ) Cabeca  com  unico  par  de  cerdas  supra-orbitais 23 

Cabeca  com  mais  de  um  par  de  cerdas  supra-orbitais  24 


(22  ) Corpo  pubescente.  Pequenas  dimensoes  (comprimento  menor  que 

6.0  mm).  Coloracao  avermelhada.  . . . APOTOMINI,  Apotomus  Illiger,  p.  394 
Corpo  glabro,  exceto  pelas  cerdas  habituais.  Comprimentomaior  que 

10.0  mm.  Coloracao  variavel  (preta,  acobreada  ou  esverdeado,  mas 

nunca  avermelhado) BROSCINI  (parte),  p.  395 

(22')  Cabeca  com  tres  ou  mais  pares  de  cerdas  supra-orbitais.  Superficie 

dorsal  dos  tarsomeros  posteriores  com  duas  ou  mais  cerdas.  Tamanho 

grande,  maiores  que  10.0  mm BROSCINI  (parte),  p.  395 

Cabeca  com  dois  pares  de  cerdas  supra-orbitais.  Superficie  dorsal  dos 

tarsomeros  posteriores  com  duas  ou  mais  cerdas.  Tamanho  variavel 25 

(24')  Penultimo  segmento  dos  palpos  maxilares  pubescente.  Sulcos  frontais 
mais  separados  no  meio  do  que  na  parte  anterior,  terminam  antes  da 
margem  posterior  dos  olhos.  Especimens  anoftalmos  com  o penultimo 

segmento  dos  palpos  maxilares  muito  entumescido 26 

Penultimo  segmento  dos  palpos  maxilares  glabro 28 

(25  ) Ultimo  segmento  dos  palpos  maxilares  muito  menor  e mais  fino  que  o 
penultimo.  Elitros  marginados  na  base.  Face  dorsal  dos  tarsomeros 

longitudinalmente  sulcada  ou  nao  BEMBIDIINI,  p.  396 

Ultimo  segmento  dos  palpos  maxilares  normal 27 

(26')  Elitro  com  dobra  posterior  a epipleura  (Fig.  8b).  Segundo  segmento 

antenal  pubescente.  Base  dos  elitros  marginada  ou  nao.  Face  dorsal  dos 

tarsomeros  longitudinalmente  sulcada  ou  nao ZOLINI,  p.  401 

A dobra  interna  do  elitro  nao  interrompe  a margem.  Segundo  segmento 
antenal  com  tufo  de  cerdas.  Base  do  elitro  marginada.  Parte  dorsal  dos 

tarsomeros  lisa,  sem  sulco  longitudinal  POGONINI,  p.  401 

(25')  Elitros  sem  dobra  interna  atras  da  epipleura.  Sulcos  frontais  curvos; 
no  meio  a distancia  entre  o olho  e o sulco  adjacente  e subigual  a 
distancia  entre  sulcos;  estes  expandem-se  para  as  genas  e parte  ventral. 

Ligula  com  seis  ou  mais  cerdas.  Os  dois  segmentos  tarsais  anteriores 

dos  machos  alargados  e com  dente  apical  no  lado  interno  

TRECHINI,  p.  401 

Elitros  com  dobra  interna.  Sulcos  da  fronte,  no  meio  muito  mais 
separados  entre  si  do  que  dos  olhos;  sulcos  nao  prolonga  dos  para 
tras  dos  olhos.  Ligula  com  duas  ou  tres  cerdas.  Tres  ou  quatro  segmen- 
tos basais  dos  tarsos  anteriores  dos  machos  pouco  e simetricamente 

expandidos  e arredondados  no  apice  (ou  simples)  PSYDRINI,  p.  394 

(21')  Ultimo  articulo  dos  palpos  maxilares  obliquamente  articulado  ao 
anterior.  Tegumento  fortemente  pontuado.  Cabeca  e pronoto  com 
pubescencia  grosseira  e longa  ou  completamente  glabros,  brilhantes  e 

de  cor  metalica.  Elitros  com  dobra  interna  bem  desenvolvida 

PANAGAEINI,  p.  403 
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29' 

30 

(29') 

30' 

31 

(30') 

31' 

32 

(31  ) 

32' 

33 

(32') 

33' 

34 

(33) 

34 

35 

(33) 

35' 

36 

(34') 

36' 

37 

(35') 

37' 

38 

(37') 

38' 


39  (31') 


Ultimo  articulo  dos  palpos  maxilares  articulado  ao  penultimo  em 
linha  reta.  Tegumento  pontuado  ou  nao,  piloso  ou  nao.  Elitro  com  ou 

sem  dobra  interna  30 

Cabeca  com  mais  de  dois  pares  de  cerdas  supra-orbitais.  Margem  lateral 
do  pronoto  com  varias  cerdas.  Tibias  anteriores  projetadas  no  lado 
externo  em  forte  dente  . . .CNEMACANTHINI,  Cnemalobus  Guerin,  p.  416 
Cabeca  sem,  com  um  ou  dois  pares  de  cerdas  supra-orbitais.  Pronoto 
com  numero  variavel  de  cerdas.  Tibias  anteriores  com  varias  formas  .... 

31 

Cabeca  sem  ou  com  um  par  de  cerdas  supra-orbitais  32 

Cabeca  com  dois  pares  de  cerdas  supra-orbitais  39 

Apice  dos  elitros  truncado.  Corpo  glabro,  brilhante  e deprimido. 

Nenhum  ou  um  par  de  cerdas  supra-orbitais.  Pronoto  sem  ou  com  um 

par  de  cerdas  no  angulo  posterior  CATAPIESINI,  p.  405 

Apice  dos  elitros  nao  truncado.  Sempre  com  um  par  de  cerdas  supra- 

orbitais.  Pronoto  com  um  ou  dois  pares  de  cerdas  33 

Margem  elitral  sem  dobra  interna  proxima  ao  apice 34 

Margem  elitral  com  dobra  interna  37 

Articulo  III  das  antenas  com  apenas  algumas  cerdas,  nao  pubescente; 

articulo  IV  pubescente  no  terco  apical 35 

Articulo  III  das  antenas  pubescente  no  terco  apical;  articulo  IV  inteir- 

amente  pubescente  36 

Corpo  arredondado,  elitros  convexos,  profundamente  estriados. 

Mandibulas  e maxilas  alongadas.  Mento  ligeiramente  bissinuado,  com 

dente  curto PTEROSTICHINI,  Cyrtolaus  Bates,  p.  405 

Corpo,  elitros  e estrias  normais.  Pecas  bucais  diferentes  

PTEROSTICHINI,  Agonina  (part),  p.  405 

Palpos  maxilares  com  articulo  terminal  alongado,  duas  vezes  mais  longo 
que  o penultimo.  Palpo  labial  com  articulo  terminal  glabro,  nao  alongado. 

Flagelo  antenal  com  segmentos  quadrangulares  

PTEROSTICHINI,  Cratocerus  Dejean,  p.  405 

Ultimos  segmentos  dos  palpos  maxilares  e labiais  semelhantes  em  tamanho 
e proporcdes.  Flagelo  antenal  com  segmentos  alongados;  antenas  filifor- 

mes HARPALINI,  p.  421 

Superficie  dos  elitros  e do  pronoto  fina  e densamente  pontuada,  cob- 

erta  de  fina  pubescencia.  Estria  escutelar  normal CHLAENIINI,  p.  417 

Pronoto  e elitros  nao  densamente  pontuados,  sem  pubescencia.  Estria 

escutelar  curta  ou  ausente  38 

Nono  intersticio  elitral  praticamente  ausente;  oitava  estria  formando 
sulco  profundo  e rugoso,  especialmente  a partir  do  meio.  Estria  escutelar 
curta.  Epipleuras  gradualmente  estreitadas  da  base  ao  apice.  Ultimo 

articulo  dos  palpos  maxilar  e labial  normal OODINI,  p.  417 

Nono  intersticio  elitral  normal,  mais  largo  ou  mais  estreito;  oitava 
estria  tambem  normal,  igual  as  outras.  Estria  escutelar  ausente.  Ultimo 
articulo  dos  palpos  muito  alargado  em  direcao  ao  apice.  Epipleuras 
expandidas  perto  da  regiao  do  mesosterno,  gradualmente  estreitadas 

dai  para  tras  PELECIINI,  Pelecinus  Kirby,  p-429 

Articulos  antenais  V-X  sub-moniliformes,  curtos  ou  levemente  comprim- 
idos.  Margem  do  pronoto  com  cerca  de  sete  pares  de  cerdas.  Oitava  estria 
em  zigue-zague,  com  numerosas  pontuacoes  setigeras  espacadas.  Corpo 
subpenduculado.  Pernas  achatadas  MORIONINI,  p.404 
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39'  Articulos  antenais  V-X  finos,  distintamente  filiformes;  quando  submon- 

iliformes,  ou  pronoto  com  apenas  um  par  de  cerdas  a cada  lado  e/ou 
demais  caracteres  diferentes 40 

40  (39')  Elitros  com  dobra  interna  41 

40'  Elitros  sem  dobra  interna 42 

41  (40)  Penultimo  segmento  do  palpo  labial  plurisetoso  

AMARINI,  A mara  Bonelli,  p.  415 

41'  Penultimo  segmento  do  palpo  labial  bisetoso  

PTEROSTICHINI  (parte),  p.  405 

42  (40')  Pronoto  estreito,  distintamente  mais  longo  que  largo  no  apice  tao  largo 

quanto  a porcao  posterior  da  cabeca  43 

42'  Pronoto  nao  distintamente  mais  longo  que  largo  e/ou  mais  largo  no 

apice  do  que  na  porcao  posterior  da  cabeca 46 

43  (42  ) Ultimo  articulo  dos  palpos  labiais  e maxilares  (ou  apenas  dos  labiais) 

triangular.  Quarto  segmento  tarsal  profundamente  entalhado 44 

43'  Ultimo  articulo  dos  palpos  cilindrico,  normal.  Quarto  segmento  tarsal 

bilobado  ou  inteiro 45 

44  (43  ) Ultimo  articulo  dos  palpos  labiais  triangular.  Escapo  sub-igual  em 

comprimento  ao  terceiro  segmento.  Garras  tarsais  pectinadas 

AGRINI,  Agra  Fabricius,  p.  431 

44'  Ultimo  articulo  dos  palpos  maxilares  e labiais  triangular.  Escapo  muito 

longo,  mais  comprido  que  o terceiro  segmento.  Garras  tarsais  simples  .... 
DRYPTINI,  Neodry pta  Basilewsky,  p.  447 

45  (43')  Quarto  tarsomero  profundamente  bilobado,  os  lobos  com  mais  da 

metade  do  comprimento  do  quinto  segmento.  Elitros  inteiros,  cobrem 

completamente  o abdomen CTENODACTYLINI,  p.  435 

45'  Quarto  tarsomero  simples  ou  ligeiramente  emarginado.  Elitros 

truncados  nos  apices  ODACANTHINI,  p.  432 

46  (42')  Esporao  interno  da  tibia  posterior  muito  mais  longo  que  o externo, 

as  vezes  com  mais  da  metade  do  comprimento  do  basitarso.  Garras 

tarsais  pectinadas  ou  nao 47 

46'  Esporoes  da  tibia  posterior  subiguais,  com  menos  da  metade  do 

comprimento  do  basitarso  posterior 48 

47  (46  ) Labro  alongado,  com  comprimento  maior  que  metade  da  largura  basal. 

Cabeca  distintamente  constrita  posteriormente  em  forma  de  pescoco. 

Pronoto  alargado  na  base  e estreitado  anteriormente  

LEBIINI,  Nemotarsus  LeConte,  p.437 

47'  Labro  normal  com  comprimento  menor  que  metade  da  largura  da  base. 

Cabeca  nao  constrita  posteriormente  em  forma  de  pescoco.  Pronoto  mais 
largo  anteriormente  com  lados  ligeiramente  sinuosos  antes  da  base  ou 

base  e apice  aproximadamente  iguais  com  lados  arredondados 

MASOREINI,  p.  429 

48  (46')  Cabeca  com  um  par  de  cerdas  ventrais,  posteriores  ao  submento. 

Labro  alongado  LEBIINI,  Pericalina,  p.  437 

48'  Cabeca  sem  par  de  cerdas  atras  do  submento  49 

49  (48')  Elitros  truncados  no  apice  50 

49'  Elitros  com  apices  inteiros,  sinuosos  ou  nao 56 

50  (49  ) Garras  tarsais  pectinadas 51 

50'  Garras  tarsais  simples  52 
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51 

(50) 

51' 

52 

(50') 

52' 

53 

(52) 

53' 

54 

(52') 

54' 

55 

(54') 

55' 

56 

(49') 

56' 

57 

(56') 

57' 

58 

(57') 

58' 

59 

(58') 

59' 

60 

(59') 

60' 


Labro  grande,  cobre  o apice  das  mandibulas  

EUCHEILINI,  Eucheila  Dejean,  p.  451 

Labro  normal,  apices  das  mandibulas  expostos  ....  LEBIINI  (parte),  p.  437 
Face  dorsal  glabra,  exceto  algumas  cerdas  esparsas.  Articulos  antenais 
I-III  glabros,  exceto  uma  cerda  longa  no  escapo  e um  anel  de  cerdas 

proximo  ao  apice  do  segundo  e terceiro  segmento  53 

Face  dorsal  finamente  pubescente.  Articulos  antenais  I-III  pubescentes  . . 54 
Cabeca  nao  estrangulada  atras.  Labro  grande,  cobre  o apice  das 
mandibulas.  Pronoto  com  aspecto  geral  hexagonal,  tao  largo  quanto 

longo,  com  margens  serrilhadas  e com  dois  pares  de  cerdas 

EUCHEILINI,  Inna  Putzeys,  p.  45 1 

Cabeca  fortemente  estrangulada  atras.  Labro  normal.  Pronoto  de 
aspecto  pentagonal,  mais  largo  que  longo,  com  margens  lisas  e 

apenas  um  par  anterior  de  cerdas  

PENTAGONICINI,  Pentagonica  Schmidt-Goebel,  p.  431 

Escapo  mais  longo  que  os  segmentos  II-III  em  conjunto.  Pequenas 

dimensoes  (comprimento  6.0  mm,  ou  menos) ZUPHIINI,  p.  448 

Escapo  mais  curto  que  os  segmentos  II-III  em  conjunto,  dimensoes 

maiores  (comprimento  10.0  mm  ou  mais)  55 

Segmentos  antenais  V-XI  mais  ou  menos  achatados,  finamente 

pubescentes  e com  area  central  glabra,  em  geral  triangular  

HELLUONINI,  p.  449 

Segmentos  antenais  V-XI  nao  achatados  e uniformemente  pubescentes  . . 

GALERITINI,  p.  447 

Clipeo  em  declive,  emarginado  anteriormente,  com  superficie  mais  ou 

menos  concava.  Labro  profundamente  emarginado LICININI,  p.  420 

Clipeo  piano,  nao  em  declive,  com  margem  anterior  reta  ou  levemente 
entalhada.  Margem  anterior  do  labro  truncada  ou  ligeiramente  con- 
cava   57 

Oitava  estria  impressa  e expandida  obliquamente  ate  quase  o angulo 
apical  externo.  Trocanter  posterior  com  quase  metade  do  comprimento 

do  respectivo  femur PERIGONINI,  p.  415 

Oitava  estria  elitral  normal  58 

Face  dorsal  glabra,  exceto  algumas  cerdas  esparsas  35 

Face  dorsal  mais  ou  menos  pubescente  59 

Apenas  os  intersticios  impares  dos  elitros  com  cerdas 

PTEROSTICHINI,  Agonina  (parte),  p.  405 

Todos  intersticios  elitrais  com  cerdas  60 

Estrias  elitrais  mais  impressas  na  metade  anterior  e/ou  metade  anterior 
das  estrias  grosseiramente  pontuada  e metade  posterior  finamente  pon- 
tuada  ou  lisa.  Cerdas  eretas  e,  pelo  menos  algumas,  tao  longas  quanto  o 

escapo LACHNOPHORINI,  p.  413 

Estrias  elitrais  uniformemente  pontuadas,  impressas  ou  lisas.  Pubesc- 

encia  corporal  mais  curta,  decumbente  e densa  

PTEROSTICHINI,  Agonia  (parte),  p.  405 
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DIVISION  ISOCHAETA 

In  his  first  major  reclassification  of  the  Carabidae,  Jeannel  (1941)  arranged  the  species  in 
two  major  groups:  the  Isochaeta  — adults  with  two  terminal  spurs  on  front  tibia;  and  Aniso- 
chaeta  — adults  with  only  one  spur  apically,  the  other  displaced  toward  the  antenna  cleaner. 

The  Isochaeta  includes  only  a few  groups  of  Carabidae,  mostly  relics,  while  the  Anisochae- 
ta  includes  most  of  the  family.  Jeannel  (1941  and  1946)  did  not  consider  the  Cicindelinae 
among  the  Isochaeta,  but  Lindroth  (1969b:  xvii)  considered  tiger-beetles  as  “isochaetous”, 
and  I accept  this. 

Relationships  of  the  groups  included  in  Isochaeta  are  not  well  established,  and  they  have 
usually  been  given  subfamilial  rank.  Only  one  of  the  subfamilies,  the  Metriinae  (a  monogener- 
ic subfamily  restricted  to  western  North  America  - see  Lindroth,  1961 : 6)  does  not  occur  in 
the  Neotropical  Region. 

Subfamily  Cicindelinae 

The  systematic  position  of  the  Cicindelinae  among  the  family  Carabidae  has  been  very  much 
discussed.  In  spite  of  some  exceptions,  as  Mandl  (1971 : 507-508)  who  suggests  returning  the 
group  to  the  status  of  a distinct  family,  most  modern  authors  have  considered  tiger-beetles  as 
a subfamily  of  Carabidae.  Crowson  (1967:  209),  who  had  originally  (1955)  considered  the 
Cicindelinae  as  a subfamily  of  Carabidae,  however,  suggested  that  the  absence  of  urogomphi 
and  ligula  in  larval  tiger-beetles,  labrum  usually  with  more  than  six  setae,  and  position  of  the 
front  tibial  spurs  in  adults,  support  familial  status  for  tiger-beetles.  The  subject  has  not  yet 
been  exausted,  as  is  true  for  other  groups  which  will  be  discussed  elsewhere,  but  I prefer,  for 
the  moment,  to  follow  those  authors  who  consider  the  group  with  Carabidae. 

Horn  (1910)  proposed  arrangement  of  the  Cicindelinae  in  two  groups,  Alocosternales  (=Col- 
lyrinae  Csiki,  1906)  and  Platysternales  (=Cicindelinae  Csiki,  1906).  The  alocosternal  genera 
were  arranged  in  two  tribes,  Ctenostomatini  (=Ctenostomini  auct. ) and  Collyrini.  Of  these 
only  Ctenostomatini  have  Neotropical  representatives:  Collyrini  are  asiatic,  and  also  occur  in 
the  Sundas  and  Australia.  The  Platysternal  genera  were  arranged  in  the  tribes  Mantichorini 
(a  small  group  of  deserticolous  species  from  southern  Africa),  Megacephalini  and  Cicindelini. 
Each  of  these  tribes  was  subdivided  in  subtribes. 

Rivalier  (1971,  135  ff),  studied  the  higher  divisions  of  the  tribe  Cicindelini  (in  the  present 
sense),  making  several  changes  in  relation  to  Horn’s  system.  Subtribe  Prothymina  has  a new 
definition,  including  the  genus  Dromica  Dejean,  1826,  which  Horn  had  segregated  in  a sub- 
tribe of  its  own,  the  Dromicina.  The  following  Neotropical  genera  are  included:  Odontochei- 
la  Castelnau,  1834,  Cenothyla  Rivalier,  1954 , Pentacomia  Bates,  1872,  Phyllodroma  Lacor- 
daire,  1843,  Cheilonycha  Lacordaire,  1843,  Prepusa  Chaudoir,  1850,  Oxygonia  Mannerheim, 
1837,  and  Metopon  Fleutiaux,  1899.  Subtribe  Iresina  is  described  as  new  to  include  Eupros- 
opus  Dejean,  1825  and  Iresia  Dejean,  1831,  both  usually  placed  in  the  Prothymina  {Langea 
Horn,  1901,  the  third  genus  of  the  subtribe  in  Horn’s  sense,  unknown  to  Rivalier,  is  said  to 
probably  belong  here  as  well),  and  Eucallia  Guerin,  1844,  the  latter  usually  considered  as  be- 
longing to  Megacephalini.  Subtribe  Teratina  is  restricted  to  the  Indo-Malayan  Region.  Sub- 
tribe Cicindelina  remains  unchanged,  only  including  all  groups  described  by  Rivalier  himself 
as  distinct  genera.  Subtribe  Apteroessina  is  described  as  new  for  an  Indian  genus. 

Classification  of  the  South- American  species  is  poorly  understood,  in  part  due  to  intense 
individual  variation  of  many  of  the  species,  which  has  not  been  taken  into  account  in  the  past 
(and  still  is  not  by  some  authors).  Many  species,  especially  of  Cicindela,  have  numerous  “var- 
ieties” and  “subspecies”,  which  certainly  are  not  more  than  individual  variants. 
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Most  of  our  species  have  been  described  by  Walther  Horn;  in  recent  years  there  have  been 
scattered  papers  by  several  authors,  but  especially  Mandl  and  Rivalier.  The  only  life  history 
data  on  our  species,  including  descriptions  of  larvae  and  pupae,  are  by  Zikan  (1929:  269-414, 
133  figs).  Luederwaldt  (1915:  25-27)  presented  some  data  on  habits  of  a few  species. 

The  small  Chilean  fauna  (six  species)  was  revised  by  Pena  and  Barria  (1973). 


Tribe  Ctenostomatini  (=Ctenostomini  auct. ) 

This  tribe  includes  only  two  genera,  Pogonostoma  Klug,  1835,  exclusively  Madecassan,  and 
Ctenostoma  Klug,  1821  (=Caris  Fischer,  1821  \ =Pro  cephalus  Castelnau,  1 834;  =Myrmecilla 
Lacordaire,  1843),  from  the  Neotropical  Region.  Ctenostoma  includes  49  species  which  are  dis- 
tributed from  Mexico  to  southern  Brazil  and  Paraguay.  Of  these  40  have  been  recorded  from 
Brazil. 

Adults  of  Ctenostoma  live  in  the  canopy  and  subcanopy  of  lowland  tropical  forest,  and  are 
very  active.  Zikan  (1929)  described  habits,  larvae  and  pupae  of  some  species,  which  contrary 
to  immatures  of  other  species  of  the  subfamily,  develop  in  rotting  logs. 

Tribe  Megacephalini 

The  Neotropical  Region  lacks  only  Platychilina,  a monobasic  subtribe  from  southern  Africa. 

KEY  TO  SUBTRIBES  AND  GENERA  OF  NEOTROPICAL  MEGACEPHALINI  (ADULTS) 
(adapted  from  Horn,  1910:  117  ff) 


1 


1' 


2 ( n 
2' 

3 ( 2') 
3' 

4 (3) 
4' 


Palpigerous  scale  of  labial  palpus  at  maximum  extended  to  cut  of 
mentum.  Elytron  without  humerus,  with  pseudo-humerus  and 
pseudo-epipleuron,  whose  upper  angle  forms  a carina.  Posterior 

coxae  separated.  Dorsal  surface  without  designs  ....  Omina 

Pycnochila  Motschulsky,  1856. 

Palpigerous  scale  of  labial  palpus  extended  beyond  cut  of  mentum. 

Elytron  without  pseudo-epipleuron,  with  humerus  various,  hidden 
under  pseudo-humerus  or  not.  Posterior  coxae  touching  each  other 

sagitally  Megacephalina 2. 

Disc  of  pronotum  and  apical  parts  of  elytron  rugose.  Head  excavate 
between  eyes.  Anterior  and  median  coxae  each  with  several  setae.  Elytron 

with  latero-median  and  apical  anterior  spot Eucallia  Guerin,  1844. 

Disc  of  pronotum  and  elytral  apex  not  rugose.  Head  not  excavate  between 
eyes.  Anterior  and  median  coxae  at  maximum  with  single,  long  seta. 

Elytron  without  latero-median  spot 3. 

Lateral  margin  of  elytron  with  stridulatory  apparatus  beginning  at  meta- 
sternum, and  hind  femur  with  stridulatory  file  on  internal,  median  third. 

Without  abdominal  designs 4. 

Elytron  and  femur  without  stridulatory  apparatus.  Usually  with  abdomin- 
al designs 5. 

Tarsomere  5 normal,  equal  in  length  to  preceding  segments,  with  sparse 
ventral  setae.  Tarsomeres  1 - 3 of  anterior  tarsus  of  male  widened.  Labrum 
and  extremities  (legs  and  antennae)  yellow  or  not  . . Oxycheila  Dejean,  1825. 
Tarsomere  5 different  from  preceding  segments,  widened  and  densely 
pubescent  underneath.  Front  tarsus  of  male  hardly  extended.  Labrum 
and  extremities  black  Cheiloxia  Guerin,  1855. 
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5 


5' 

6 

6' 


(3')  Labrum  with  sagital  tooth  long  and  narrow,  with  marginal  setae,  black 
as  body  extremities.  Clypeus  without  seta.  Scutellum  visible.  Articles 
1 - 3 of  anterior  tarsus  of  male  with  adhesive  setae  in  symmetrical, 

double  row  Pseudoxycheila  Guerin,  1839. 

Labrum  without  sagittal  tooth,  short  and  transverse,  usually  with  sub- 
marginal setae.  Clypeus  with  lateral  seta.  Scutellum  hidden.  Three  of 
male  with  adhesive  setae  in  an  asymmetrical  double  row 6. 

( 5')  Abdominal  desigh  clear  (yellow  marginal  spot  on  sternum  VI  and 

abdominal  apex  black).  Labrum  with  marginal  setae.  Elytra  irregularly 

rugose.  Extremities  and  setae  black Aniara  Hope,  1838. 

Abdomen  without  clear  pre-apical  design.  Labrum  usually  with  sub- 
marginal setae.  Elytra  never  rugose.  Extremities  usually,  palpi  yellow 
extremities  setae  light  most  specimens  yellow  . . Megacephala  Latreille,  1802. 


Subtribe  Omina 

1.  Pycno chila  Motschulsky,  1856  ( =Agrius  Chevrolat,  1854).  Monobasic  [P.  fallaciosa 
(Chevrolat,  1854),  from  the  Straits  of  Magellanl . The  other  two  genera  which  form  this 
subtribe  are  restricted  to  western  United  States. 


Sub  tribe  Megacephalina 

2.  Aniara  Hope,  1838  ( =Aniaria  Horn,  1 893 ; -Scythropa  Hope,  1838).  Monobasic,  from 
northwestern  South  America,  also  recorded  from  Brazil. 

3.  Megacephala  Latreille,  1802.  A very  diverse,  worldwide  genus,  with  numerous  Neotro- 
pical species.  Horn  (1910:  130  ff)  arranged  the  species  in  several  groups,  which  might  be  used 
as  subgenera.  As  suggested  by  Basilewsky  (1966:  13-14)  in  a revision  of  the  African  species, 
at  the  moment  it  is  not  possible  to  divide  the  genus.  The  following  groups  occur  in  the  Neo- 
tropics: Metriocheila  Thomson,  1857,  with  a single  species  from  Colombia,  Peru,  Bolivia  and 
Argentina;  Phaeoxantha  Chaudoir,  1850  (= Ammosia  Westwood,  1852)  with  eight  species,  of 
which  six  are  from  Brazil;  Group  of  asperula , with  a single  species  from  Peru  and  Brazil; 

Group  of  germaini,  also  monobasic,  from  Argentina;  Tetracha  Hope,  1838,  with  several  Aust- 
ralian species,  and  31  Neotropical  species  (of  which  18  are  from  Brazil). 

4.  Oxycheila  Dejean,  1825  (=Oxy chila  auct.;  =Rhaminagrobis  Thomson,  1857;  =Cophogna- 
thus  Waterhouse,  1889).  An  exclusively  Neotropical  genus  with  28  species,  especially  of  the 
eastern  parts  of  South  America  (west  of  the  Andes),  of  which  13  have  been  recorded  from 
Brazil.  Adults  are  nocturnal,  living  near  streams  and  waterfalls  (Zikan,  1929:  305). 

5.  Pseudoxycheila  Guerin,  1839  (=Pseudoxy chila  auct. ; =Centrocheila  Lacordaire,  1843). 

A monobasic  genus  from  Venezuela,  Colombia,  Ecuador,  Peru,  Brazil  and  Costa  Rica.  Palmer 
(1976)  provides  an  excellent  account  of  the  way  of  life  of  P.  tarsalis,  in  Costa  Rica. 

6.  Cheiloxya  Guerin,  1855  ( =Chiloxia  auct.).  Monobasic,  from  Guiana,  Ecuador  and  Bolivia. 

7.  Eucallia  Guerin,  1844  ( =Callidema  Guerin,  1843).  Monobasic,  from  Ecuador  and  Colom- 
bia. 


Tribe  Cicindelini 

Only  the  subtribes  Dromicina  and  Theratina  are  not  present  in  the  Neotropical  Region. 
KEY  TO  SUBTRIBES  AND  GENERA  OF  NEOTROPICAL  CICINDELINI  (ADULTS) 


1 


Head,  pronotum,  prosternum,  mesosternum,  base  of  abdomen  and 
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elytra  with  setae,  or  posterior  third  of  elytron  with  whitish  design 

on  suture  or  disc Cicindelina  Cicindela  Linnaeus,  1758. 

Head,  pronotum,  prosternum,  mesosternum,  base  of  abdomen  and  elytra 
glabrous.  Posterior  third  of  elytra  without  whitish  design  2. 

( L)  Elytral  epipleuron  and  free  lateral  margin  of  hind  coxa  glabrous 

Prothymina 3. 

Free  lateral  margin  of  posterior  coxa  densely  pubescent,  and  elytral 
epipleuron  glabrous  or  pubescent Odontocheilina  5. 

( 2 ) Clypeus  glabrous.  Elytral  apex  with  two  or  three  angles  and  spines 

Euprosopus  Dejean,  1825. 

Clypeus  with  two  setae.  Elytral  apex  rounded 4. 

( 3')  Middle  of  frons  without  transverse  impression.  Labrum  with  saggital 
tooth  and  setae.  Vertex  without  saggital  swelling.  Anterior  coxa 

glabrous  Langea  Horn,  1901. 

Middle  of  frons  with  at  least  one  transverse  impression.  Labrum  without 
saggital  tooth  and  with  seven  setae.  Vertex  with  saggital  swelling  extended 
to  frons.  Anterior  coxa  with  single  seta  Iresia  Dejean,  1831. 

( 2')  Posterior  tarsomere  5 inserted  dorsally  to  4.  Mentum  with  single  seta 

on  each  side  of  median  tooth  Oxygonia  Mannerheim,  1837. 

Posterior  tarsomere  5 inserted  at  apex  of  4.  Mentum  without  setae  on 
sides  of  median  tooth  6. 

( 5')  Apex  of  femur  extended  beyond  femoral-tibial  articulation.  Elytral  apex 

truncate  and  with  long  lateral  spine Opisthencentrus  Horn,  1893. 

Apex  of  femur  not  extended  beyond  femur-tibial  articulation.  Apex  of 
elytron  without  lateral  spine  7. 

( 6')  Elytral  epipleuron  pubescent.  Three  basal  tarsomeres  of  middle  tarsus 

of  male  dilated Prepusa  Chaudoir,  1850. 

Elytral  epipleuron  glabrous.  Three  basal  tarsomeres  of  middle  tarsus  of 
male  normal  Odontocheila  Castelnau,  1834. 


Subtribe  Prothymina 

1.  Euprosopus  Dejean,  1825.  Two  species  in  eastern  Brazil.  Adults  live  in  clearings  and  along 
trails  in  the  forest,  where  they  remain  on  leaves  to  catch  insects  as  Odontocheila  (Zikan,  1929: 
300),  and  Iresia  adults  do. 

2.  Langea  Horn,  1901.  Two  South  American  species,  not  yet  recorded  from  Brazil. 

3.  Iresia  Dejean,  1831.  With  eight  species  which  occur  from  southern  Mexico  to  Brazil 
(six  in  the  latter  country)  and  Argentina.  As  Euprosopus , adults  live  on  trees  and  shrubs 
chasing  insects  (Zikan,  1929:  298). 


Subtribe  Odontocheilina 

4.  Odontocheila  Castelnau,  1834  ( =Odontochila  auct.)-  Horn  (1910:  196)  included  Neotro- 
pical, Ethiopian  and  Oriental  species.  Based  exclusively  on  structure  of  the  internal  sac  of  the 
aedeagus,  Rivalier  (1969)  divided  the  genus  in  four,  all  exclusively  Neotropical  in  distribution. 
Provisorily  Rivalier’s  genera  could  be  considered  as  subgenera.  Larochelle  (1977)  published  an 
English  translation  of  Horn’s  (1938)  synopsis  of  the  species  and  races  of  Oxycheila. 

The  few  species  for  which  way  of  life  is  known  (Zikan,  1929:  301)  live  in  the  forest,  in 
clearings  and  along  trails,  and  adults  are  very  good  flyers. 
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4.1.  Odontocheila  s.  str.  ( =Diplocheila  Hope,  1840;  -Plochiocera  Hope,  1838).  Includes  30  species. 

4.2.  Cenothyla  Rivalier,  1969.  Two  species,  from  northern  South  America,  one  recorded  from  Brazil. 

4.3.  Pentacomia  Bates,  1872  (included  in  Cicindela  by  Horn,  1910).  This  group  is  ranked  by  Rivalier  at  generic 
level,  with  five  subgenera  (here  treated  as  groups): 

Group  of  Mesochila  Rivalier,  1969,  with  9 species  from  eastern  Brazil.  Group  of  Poecilochila  Rivalier,  1969,  with  5 South 
American  species  (all  known  from  Brazil)  and  a single  species  from  Guatemala.  Group  of  Mesacanthina  Rivalier,  1969,  with 
3 species  from  Central  Brazil,  Paraguay  and  Argentina.  Group  of  Beckerium  of  Horn,  1897  (included  by  Horn  in  the  exotic 
genus  Prothyma  Hope,  1838),  with  a single  species  in  southern  Mexico. 

4.4.  Phyllodroma  Lacordaire,  1843.  Single  species,  in  eastern  Brazil. 

Horn  (1910:  203)  also  included  two  subgenera  in  Odontocheila,  treated  as  distinct  genera  by  Rivalier  (1969:  237). 

4.5.  Cheilonycha  Lacordaire,  1843  ( =Chilonycha  auct.).  Two  species,  from  Brazil,  Paraguay  and  Argentina. 

4.6.  Promenton  Fleutiaux,  1899  ( =Metopon  Fleutiaux,  1899).  Single,  Brazilian  species. 

5.  Prepusa  Chaudoir,  1850  (= Eulampra  Chaudoir,  1848).  The  three  species  included  in 
Prepusa  range  from  Venezuela  to  Argentina  (all  are  known  from  Brazil).  According  to  Zikan 
(1929:  304)  they  live  in  open  areas,  as  Cicindela. 

6.  Opisthencentrus  Horn,  1893.  Monobasic,  from  southeastern  Brazil. 

7.  Oxygonia  Mannerheim,  1837.  With  16  species,  which  occur  in  Bolivia,  Peru,  Ecuador, 
Colombia  and  Panama. 

Subtribe  Cicindelina 

8.  Cicindela  Linnaeus,  1758.  A highly  diverse,  worldwide  genus,  with  nearly  700  species. 

In  Horn’s  concept  the  genus  is  quite  homogeneous,  but  more  recent  authors  (especially  of 
the  “French  school”)  have  split  the  genus.  Jeannel  (1946:  143  ff)  was  the  first  author  to 
propose  the  splitting,  limiting  himself  to  the  species  of  Madagascar.  In  a series  of  papers,  Riv- 
alier (1950,  17:  217  ff;  1954,  ibidem  24:  312  ff;  1961,  ibidem  28:  121  ff;  1963,  ibidem  30: 

30  ff),  dismantled  Cicindela , recognizing  55  genera,  most  of  which  he  described  as  new. 
Schilder  (1953:  539-576),  recognized  17  genera,  synonymizing  several  of  the  names  previous- 
ly proposed  by  Rivalier  (1950).  Rivalier’s  work  is  based  exclusively  on  structure  of  the  inter- 
nal sac  of  the  aedeagus;  Schilder’s  system  is  presently  without  any  morphological  basis. 

In  spite  of  very  few  authors  accepting  this  division,  it  is  convenient  to  use  it  to  discuss  the 
Neotropical  fauna.  Rivalier  studied  the  Neotropical  species  in  1954  (including  several  species 
from  southeastern  United  States),  having  placed  them  in  the  following  “genera”. 

Cylindera  Westwood,  1831.  Thirty  species,  (eight  in  Brazil)  placed  in  two  subgenera:  Cylindera  s.  str.  and  Plectographa 
Rivalier,  1954. 

Cicindelidia  Rivalier,  1954.  Forty  six  species  distributed  from  the  United  States,  Mexico,  through  Central  America  to  the 
west  of  South  America. 

Habroscelimorpha  Dokhtourow,  1883.  Ten  species  ranging  from  the  United  States  to  Venezuela  and  the  Antilles. 

Eunota  Rivalier,  1954.  A single  species  in  the  United  States. 

Microthylax  Rivalier,  1954.  Three  species  in  Mexico  and  Cuba. 

Opilidia  Rivalier,  1954.  Five  species  whose  aggregate  range  extends  from  Central  America  to  Colombia  and  Venezuela. 

Brasiella  Rivalier,  1954.  Twenty  three  species  distributed  from  Mexico  to  Argentina,  of  which  11  are  recorded  from 
Brazil.  Rivalier  (1955,  22:  77  ff)  revised  the  argentata  group  of  this  “genus”,  describing  three  new  species  and  several  new 
subspecies. 

Ellipsoptera  Doktourow,  1883.  Restricted  to  the  United  States,  with  nine  species. 

Dromochorus  Gudrin,  1845.  With  two  Texan  species. 

Schilder  (1953)  placed  the  Neotropical  species  of  Cicindela  in  three  genera,  as  follows.  Phillodroma  Lacordaire,  1843  (with 
subgenus  Pentacomia  Bates,  1872,  which  was  later  included  in  Odontocheila  by  Rivalier,  1969).  Dromochorus  Gudrin,  1845, 
with  two  subgenera.  Dromochorus  s.  str.  including  the  type-species  of  Rivalier’s  Cicindelidia  and  Microthylax,  as  well  as  part 
of  the  species  placed  by  Rivalier  in  Cylindera  s.  str. ; and  subgenus  Ellipsoptera  Dokhtourow,  1883  (= Habroscelimorpha  Dok- 
htourow, 1883,  and  including  the  type-species  of  Eunota  Rivalier,  1954,  Opilidia  Rivalier,  1954  and  Ellipsoptera  Dokhtour- 
ow, 1883).  Cicindosa  Motschulsky,  1864  (including  the  type-species  of  Rivalier’s  Brasiella  and  Plectographa). 

The  species  of  Cicindela  s.  lat.  typically  inhabit  open  areas,  especially  river  margins  and  sea 
beaches.  Adults  fly  readily. 
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Subfamily  Trachypachinae 

A small,  relict  subfamily  which  is  formed  by  two  tribes  (according  to  Lindroth,  1961),  the 
monobasic  Gehringiini,  described  from  the  Olympic  Range  in  western  North  America,  and  the 
Trachypachini. 

Bell  (1964)  discussed  Gehringia  Darlington,  1933,  and  doubted  the  “isochaetous”  character 
of  its  adults.  In  a more  recent  paper  (Bell,  1966:  107-1 12)  he  removed  Gehringiini  from  Trach- 
pachinae.  It  only  seems  to  be  certain  that  relationships  of  these  primitive  and  relict  groups  have 
not  been  definitely  established. 

Tribe  Trachypachini 

A relict  tribe,  formed  by  two  genera,  Trachypachus  Motschulsky,  1845  (with  three  Nearctic 
and  one  Palaearctic  species),  and  Systolosoma  Sober,  1849  ( =Notioxenus  Motschulsky,  1857), 
with  two  Chilean  species,  S.  brevis  Solier,  1849  and  S.  lateritium  Negre,  (1973a). 

Crowson  (1955:  7)  considered  the  Trachypachini  as  a distinct  family  because  of  several 
characters,  suggesting  also  that  they  might  be  aquatic.  Lindroth  (1960,  25:  30-42),  described 
the  larva  of  Trachypachus , which  is  typically  terrestrial,  without  aquatic  adaptations.  Bell 
(1964),  however,  concluded  that  Trachypachini  are  closely  related  to  the  three  phyletic  lin- 
eages of  “Hydradephaga”,  the  Haliplidae,  Gyrinidae  and  the  complex  of  dytiscoid  families. 
Crowson  (1967:  209)  concurs  with  this  opinion.  Bell  (1964:  1 12),  also  discussed  the  problem 
of  the  relationships  between  Trachypachus  and  Systolosoma , which  might  not  exist. 

Nothing  is  known  about  the  life  history  of  members  of  Systolosoma. 

Subfamily  Nototylinae  (=Tylonotinae) 

A monobasic  subfamily  of  very  obscure  relationships,  but  apparently  very  primitive  (with- 
out antenna  cleaner  on  front  tibiae).  The  group  is  based  on  a single  species,  Nototylus  fryi 
(Schaum,  1863),  type  of  Nototylus  Gemminger  & Harold,  1868  ( -Tylonotus  Schaum,  1863). 
The  species  is  only  known  from  the  holotype,  collected  in  the  state  of  Espirito  Santo,  Brazil. 

Banninger  (1927:  177,  178)  discussed  the  relationships  of  the  group,  describing  some  char- 
acters not  mentioned  in  the  original  description. 

Subfamily  Cicindisinae 

Also  a subfamily  of  uncertain  systematic  position.  Crowson  (1955:  6)  mentioned  the  sub- 
family very  briefly  (together  with  the  preceding  Nototylinae)  when  discussing  the  Paussidae, 
but  considered  both  as  incertae  sedis.  Banninger  (1927,  177)  was  the  only  other  author  who 
published  notes  on  Cicindis,  concluding  that  it  is  an  independent  group  within  the  Isochaeta. 
Provisorily  it  seems  best  to  consider  both  the  Cicindisinae  and  the  Nototylinae  as  independent 
subfamilies. 

The  Cicindisinae  have  a very  strange,  disjunct  distribution.  Only  the  genus  Cicindis  Bruch, 
1908  is  known,  with  the  type-species,  C.  horni  Bruch,  1908,  described  from  Cordoba,  Argen- 
tina, and  C.  johnbeckeri  Banninger,  1927,  from  Busher,  Iran. 

Practically  nothing  is  known  about  way  of  life  of  these  strange,  rather  tiger-beetle-like 
Carabidae.  According  to  A.  Martinez  (pers.  comm.),  who  collected  one  or  two  adults  of  the 
Argentinian  species,  it  occurs  in  desertic  areas,  near  salt  lakes. 

Subfamily  Paussinae 

At  present  it  is  well  established  that  paussids  are  true  Carabidae  (the  first  author  to  verify 
the  fact  seems  to  have  been  Burmeister,  1841:  76).  Kolbe  (1927:  205;  1930:  16)  definitively 
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related  the  Paussini  to  Ozaenini,  having  been  followed  by  more  recent  authors  (Darlington, 
1950;  Crowson,  1954;  Basilewsky,  1962;  Lindroth,  1969b:  xxi).  Other  authors,  like  Jeannel 
(1941 : 89;  1946:  45,  46),  even  though  accepting  the  relationships  between  the  two,  contin- 
ued to  consider  the  Paussidae  as  a distinct  family.  Crowson  (1954:  6)  considered  the  group 
at  family  level,  including  the  Ozaeninae  in  it. 

Darlington  (1950)  arranged  the  paussids  in  three  tribes,  the  Protopaussini,  Paussini  and 
Ozaenini.  Protopaussini  is  a promitive  tribe,  monogeneric,  and  restricted  to  the  Oriental  Re- 
gion. Paussini  are  myrmecophiles.  Each  species  apparently  occurs  with  a different  species  of 
ant,  and  the  hosts  are  known  to  belong  to  the  tribes  Myrmicini  or  Camptonotini.  There  seems 
to  be  no  relationship  between  the  classification  systems  of  these  ants  and  carabids  (Jeannel, 
1946:  60-61).  Carvalho  (1959)  records  several  African  species  of  Paussus  in  Pheidole  nests 
(Myrmicini).  In  South  America  only  one  species  was  found  in  an  ant  nest  ( Monads , Dolicho- 
derini).  Very  little  is  known  about  the  life  history  of  the  third  tribe,  the  Ozaenini,  but  Physea 
adults  and  larve  have  been  collected  from  nests  of  Atta  (Attini),  the  leaf-cutting  ants. 

Wasmann  (1929)  described  20  fossil  species  from  Baltic  amber  (end  of  Eocene  or  beginning 
of  Oligocene),  which  he  placed  in  seven  genera,  of  which  only  Arthropterus  is  present  in  the 
recent  fauna  (of  Australia).  Darlington  (1950:  85)  suggested  that  Wasmann  exaggerated  in 
description  both  of  genera  and  species  (all  based  on  single  specimens).  Unfortunately  a re- 
study of  these  fossils  has  not  been  undertaken. 


Tribe  Ozaenini 


This  tribe  includes  14  genera  (Banninger,  1927)  which  occur  in  the  Australian,  Oriental, 
Ethiopian  (including  Madagascar)  and  Neotropical  Regions  (a  few  species  are  in  southwestern 
United  States). 

Little  is  known  about  the  habits  of  Ozaenini.  Adults  of  some  genera  of  the  Oriental  Region 
were  collected  in  decaying  wood;  at  least  one  species  of  Physea  (possibly  Physeomorpha  as 
well),  has  myrmecophilous  habits.  Larvae  are  only  known  of  Physea  and  Pachyteles  (van  Em- 
den,  1942:  24-25). 


KEY  TO  GENERA  OF  NEOTROPICAL  OZAENINI  (ADULTS) 
(from  Banninger,  1927) 


1 Tibia  very  wide  and  flat,  at  middle  from  two  to  three  times  as  wide 

as  minimum  width  at  proximal  end;  dorsal  surface  very  narrow.  Inferior 

face  of  femur  with  deep  sulcus 2. 

1'  Tibia  normal,  at  least  more  or  less  circular  or  oval  in  section  in  the  middle, 

without  cutting  edge.  Inferior  face  of  femur  non-sulcate 3. 

2 ( 1 ) Antenna  long,  extended  beyond  base  of  pronotum,  antennomeres  5-10 

almost  cylindrical,  longer  than  wide.  Head  slightly  wider  than  long. 

Pronotum  weakly  convex  in  middle  of  disc,  and  more  or  less  expanded 

laterally  in  horizontal  or  slightly  raised  margins  Physea  Brulle,  1 834. 

2'  Antenna  short,  not  extended  beyond  middle  of  pronotum,  antenno- 

meres 5-10  flattened,  more  or  less  quadrate.  Head  much  wider  than  long. 
Pronotum  strongly  convex,  sides  not  raised  ....  Physeomorpha  Ogueta,  1963. 


3 ( 1')  Antennal  pubescence  more  or  less  equally  developed  from  scape  to 

apical  antennomere 4. 

3'  Antennal  pubescence  dense  from  antennomere  5;  antennomeres  1-4 

with  sparse  pubescence  only  » 5. 
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( 3 ) Antennae  moniliform,  extended  beyond  base  or  pronotum;  median 
antennomeres,  from  side,  at  maximum  1.5  times  as  wide  as  long. 

Labrum  short  and  transverse,  internal  part  of  mandibles  exposed. 

Anterior  femur  usually  with  basal  tooth Ozaena  Olivier,  1811. 

Antenna  very  short,  extended  only  to  middle  of  pronotum;  antenno- 
meres 7-9  from  side,  about  2.5  times  as  wide  as  long.  Mandibles  covered 

almost  to  apex  by  labrum.  Anterior  femur  with  obtuse  angle 

Platycerozaena  Banninger,  1927. 

( 3')  Middle  coxae  contiguous  or  at  least  not  separated  by  meeting  of  meta- 

sternal  and  mesosternal  processes  Pachy teles  Perty,  1830. 

Middle  coxae  separated  by  meeting  of  metasternal  and  mesosternal  pro- 
cesses   6. 

( 5')  Terminal  labial  palpomere  short  and  thick,  flattened,  little  or  not 
narrowed  toward  truncate  apex.  Anterior  femur  strongly  dentate. 

Anterior  tibia  deeply  cut,  with  long  spur Goniotropis  Gray,  1832. 

Terminal  labial  palpomere  elongate,  more  developed  than  penultimate 
article.  Anterior  femur  without  tooth Tropopsis  Sober,  1849. 


1.  Ozaena  Olivier,  1811  ( =Ictinus  Castelnau,  1834).  Nine  species  are  included  in  this  genus 
(Ogueta,  1965),  distributed  from  Mexico  to  Argentina  (five  recorded  from  Brazil). 

2.  Platycerozaena  Banninger,  1927.  Four  species  (Revision,  Ogueta,  1965,  l.c. : 361),  from 
northern  South  America,  Panama  and  Nicaragua.  Three  occur  in  northern  Brazil. 

3.  Goniotropis  Gray,  1832  (including  subgenus  Scythropasus  Chaudoir,  1854).  With  14 
species  ranging  from  Brazil  (three  Amazonian  species)  north  to  Mexico. 

4.  Tropopsis  Sober,  1849.  Two  Chilean,  one  Central  American  species,  and  Tropopsis  vir- 
escens  Chaudoir,  1868,  from  the  state  of  Espirito  Santo,  Brazil. 

5.  Pachy  teles  Perty,  1830.  This  is  the  most  diverse  Neotropical  genus  of  the  tribe,  with  50 
species  (plus  one  in  the  southern  United  States)  of  which  23  are  Brazilian.  There  is  no  revision 
of  the  genus,  and  identification  of  the  species  is  nearly  impossible.  A larva  of  one  species  from 
Guatemala  was  collected  under  bark  (van  Emden,  1942:  59). 

6.  Physea  Brulle,  1834  ( =Trachelizus  Sober,  1836;  =Coeloxenus  Wasmann,  1925).  Six 
species  of  Physea  are  known,  with  distribution  ranging  from  Argentina  to  Mexico  (three  re- 
corded from  Brazil)  (Ogueta,  1963b).  The  larva  of  Physea  setosa  Chaudoir,  1868,  was  descri- 
bed by  van  Emden  (1936:  250-256)  and  was  collected  in  nests  of  Atta  sexdens\  specimens  of 
the  same  species,  collected  in  Pernambuco  in  nests  of  the  same  leaf-cutting  ant,  were  described 
by  Wasmann  as  Coeloxenus  guentheri  (Reichardt,  1966a).  Nothing  has  been  recorded  about 
habits  of  the  other  species. 

7.  Physeomorpha  Ogueta,  1963.  Monobasic,  from  northern  Argentina,  very  close  to  Physea, 
possibly  also  myrmecophilous. 


Tribe  Paussini 

A tropicopolitan  tribe,  best  represented  in  the  Old  World  tropics  by  21  genera  and  nearly 
500  species  (Darlington,  1950).  Only  two  genera  are  in  the  New  World,  with  a distribution 
which  extends  from  Mexico  (Veracruz  and  Yucatan)  to  Argentina  (Misiones). 

Darlington  (/.  c. ) arranged  the  paussine  genera  in  six  subtribes,  of  which  only  the  Cerapter- 
ina  (one  of  the  two  subtribes  of  the  “Primitive  Paussids”)  is  represented  in  America. 

The  Neotropical  species  have  been  revised  by  Carvalho  (1963)  and  Pallister  (1954).  Darling- 
ton (1964)  recorded  the  tribe  for  Mexico,  its  northern  limit.  No  species  has  thus  far  been 
found  in  the  Antilles. 
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Larvae  and  pupae  of  African  species  are  known  (Carvalho,  1959).  The  New  World  species 
are  rare  and  poorly  known.  The  only  recorded  of  myrmecophily  is  that  of  Homopterus  stein- 
bachi  Kolbe,  1920,  from  Colombia,  collected  in  a nest  of  Monads  bispinosa  (Olivier,  1791) 
(Dolichoderinae,  Dolichoderini)  (Darlington,  1950:  48). 

Kolbe  (1920)  described  a South  American  species  of  Paussus,  P.  (Edaphopaussus)  american- 
us,  and  tentatively  related  the  species  with  a supposed  Paussus  from  Australia,  suggesting  an 
antarctic  land-bridge  to  explain  its  presence.  According  to  Darlington  (1950:  108),  both  spe- 
cies (and  specimens)  were  mislabelled,  both  are  African  and  belong  to  different  genera  ( Paus- 
sus thus  does  not  exist  in  Australia  or  South  America). 

KEY  TO  GENERA  OF  NEOTROPICAL  PAUSSINI  (ADULTS) 

(from  Carvalho,  1963) 

1 Tibia  narrow  and  internally  sinuose;  tarsi  not  retractable.  Antennal  club 

narrower,  with  apex  and  base  of  intermediate  articles  straight 

Eohomopterus  Wasmann,  1920. 

1 ' Tibia  more  triangular,  wide,  with  apical  excavation  for  reception  of 

tarsus.  Antennal  club  wider,  with  base  of  articles  sinuose,  or  very  wide 
with  bases  and  apices  of  segments  straight  . . . Homopterus  Westwood,  1841. 

1.  Eohomopterus  Wasmann,  1920.  With  only  two  species,  E.  centenarius  Carvalho,  1960, 
from  Rio  de  Janeiro,  and  E.  aequatoriensis  (Wasmann,  1899),  from  Ecuador.  Both  are  only 
known  from  single  specimens. 

2.  Homopterus  (sensu  lato)  Westwood,  1841.  The  species  of  this  genus  are  arranged  in  two 
subgenera: 

1 Articles  of  antennal  club  with  basal  and  apical  margins  angulate 

Arthropteropsis  Kolbe,  1920. 

1 ' Articles  of  antennal  club  with  straight  basal  and  apical  margins  

Homopterus  s.  str. . 

2.1.  Homopterus  (sensu  stricto)  ( =Neopaussus  Thomson,  1860).  This  subgenus  includes  10  species,  of  which  three 
are  known  from  Brazil. 

2.2.  Arthropteropsis  Kolbe,  1920.  A monobasic  subgenus,  whose  species  is  known  from  El  Salvador,  Bolivia,  and 

Brazil. 

DIVISION  ANISOCHAETA 

As  discussed  above,  under  Isochaeta,  an  adult  anisochaetous  carabid  has  its  antenna,  clean- 
er developed  between  the  two  spurs  of  the  anterior  tibia.  This  group  contains  the  great  major- 
ity of  tribes  of  Carabidae,  grouped  here  in  four  subfamilies:  Omophroninae,  Carabinae,  Pseu- 
domorphinae,  and  Brachininae. 

Subfamily  Omophroninae 

This  subfamily  contains  a single  tribe,  the  Omophronini.  The  single  genus  is  Omophron 
Latreille,  1802.  Most  of  the  species  are  in  the  Holarctic  Region.  Several  species,  included  in 
the  subgenus  Stenomophron  Semenov,  1922,  occur  in  Mexico,  one  in  Guatemala  and  Costa 
Rica  [TLE] , but  are  typical  Nearctic  elements  in  the  fauna.  A single  species,  Omophron  dom- 
inicensis  Chaudoir,  1868,  was  described  from  Santo  Domingo,  in  the  Greater  Antilles. 

Adults  are  distinctive  in  appearance  because  the  body  is  so  rotund.  Larvae  and  adults  live 
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in  bare  sandy  areas,  near  bodies  of  either  standing  or  flowing  water.  During  the  day,  adults 
hide  in  burrows  in  soil,  or  under  stones  near  the  water’s  edge.  They  are  easily  dislodged  by 
splashing  their  hiding  places  with  water. 

Banninger  (1921)  and  Semenov  (1922)  revised  the  world  fauna  of  this  subfamily.  Benscho- 
ter  and  Cook  (1956)  revised  the  species  of  North  America.  [GEB] 

Subfamily  Carabinae 

I follow  Lindroth  (1961 : 13;  1969:  XXI)  in  fusing  the  classically  accepted  subfamilies 
Carabinae  and  Harpalinae  (see,  for  example,  Crowson,  1954:  5,6,  who  distinguishes  these  two 
groups,  and  gives  subfamilial  rank  to  a third,  the  Scaritinae.  Crowson  considers  the  Brachini- 
ni,  normally  placed  as  a distinct  subfamily,  in  Harpalinae;  he  does  not  mention  the  Pseudomor- 
phinae).  Lindroth  (1969b:  xvii-xxi)  justified  this  action  well  enough,  and  there  is  no  need  to 
go  into  details  here.  I should,  however,  mention  that  in  a general  way  the  Carabinae  corres- 
pond to  the  Caraboidea  Simplicia,  and  the  Harpalinae  to  the  Caraboidea  Limbata  of  Jeannel’s 
system  (1941,  1942a).  Ball  (1960:  91-92)  follows  this  same  scheme. 

All  Carabinae  are  anisochaetous,  but  in  some  groups,  like  the  Carabini,  and  Enceladus  (Sia- 
gonini)  the  distance  between  the  two  spurs  is  very  small. 

Van  Emden  (1963a),  following  older  authors,  accepted  the  division  in  Carabinae  and  Har- 
palinae, and  within  the  latter  studied  and  redefined  the  tribes  with  a seta  in  the  mandibular 
scrobe  (“Harpalinae  Piliferae”,  as  opposed  to  the  “Harpalinae  Impilae”,  with  glabrous  mandi- 
ble). In  his  characteristically  thorough  study,  van  Emden  defined  the  taxonomic  position  of 
several  poorly  known  genera. 

As  considered  in  this  paper,  the  Carabinae  thus  include  most  tribes  of  Carabidae,  several 
of  which  are  not  represented  in  the  Neotropical  Region.  Obviously,  it  is  very  difficult  to  dis- 
tinguish the  tribes  in  a key,  and  there  is  no  doubt  that  the  proposed  structure  is  provisory. 

It  will  become  very  apparent  that  many  groups  are  quite  heterogeneous,  while  some  others 
will  probably  be  combined  in  the  future. 

The  following  tribes  of  Carabinae  are  not  represented  in  the  Neotropical  Region: 

( 1)  Cychrini  (see  p.  384). 

( 2)  Nebriini.  Of  Holarctic  distribution,  but  not  represented  in  Mexico. 

( 3)  Opisthiini.  Two  closely  related  genera  are  included:  one  monobasic  genus  from  western  United  States  and  Canada; 
and  a second  monobasic  genus  from  the  slopes  of  the  Himalaya. 

( 4)  Elaphrini.  A tribe  with  few  genera  and  species,  of  exclusively  Holarctic  distribution. 

( 5)  Promecognathini.  A tribe  with  few  genera  and  species,  and  with  a remarkably  disjunct  distribution:  one  genus  in 
the  western  United  States  and  Canada,  along  the  Pacific  coast;  and  three  genera  confined  to  the  Cape  region  of  Africa.  Lin- 
droth (1961:  125)  included  the  Promecognathini  in  the  tribe  Scaritini. 

( 6)  Perochnoristhini.  A monogeneric  tribe  from  southwestern  Africa,  described  by  Basilewsky  (1973)  as  a subfamily. 

( 7)  Pogonopsini.  A monogeneric  tribe  from  northern  Africa,  combined  by  most  authors  with  the  Pogonini. 

( 8)  Patrobini.  A Holarctic  tribe  with  few  genera  and  species,  none  of  which  range  as  far  south  as  Mexico. 

( 9)  Cymbionotini  (=Granigerini).  A tribe  with  few  genera  and  species  that  inhabit  the  Ethiopian,  Oriental  and  southern 
Palaearctic  Regions. 

(10)  Zabrini.  A Palaearctic  group,  combined  by  many  authors  with  the  Amarini.  Zabrines  (strict  sense)  are  known  only 
from  the  Palaearctic  Region. 

(11)  Cuneipectini.  A monogeneric  tribe  with  two  species,  restricted  to  Australia. 

(12)  Agonicini.  An  Australian  tribe,  with  two  genera  and  four  species,  from  Tasmania  and  southeastern  Australia,  appar- 
ently related  to  Peleciini  (Moore,  1963a). 

(13)  Idiomorphini.  A monogeneric  tribe,  from  India. 

(14)  Graphipterini.  An  almost  exclusively  Ethiopian  tribe,  but  with  a few  species  in  the  Middle  East. 

(15)  Corsyrini.  A monogeneric  tribe,  restricted  to  Asia.  Probably  it  should  be  included  in  the  Masoreini. 

(16)  Discopterini.  A monogeneric  tribe,  restricted  to  Arabia  and  southwestern  Russia.  Probably  it,  too,  should  be  in- 
cluded in  the  Masoreini. 

(17)  Orthogoniini.  A tribe  with  few  genera  and  species,  mainly  in  the  Oriental  Region  (including  the  Indo-Australian 
Archipelago),  and  with  a few  species  in  Africa.  They  are  evidently  termitophiles.  A supposed  Neotropical  orthogoniine, 
Coeloxenus  guentheri  Wasmann,  1925  is  actually  a species  of  Physea  (Ozaenini). 
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(18)  Amorphomerini  (=Trimerini).  A monogeneric  tribe  with  a few  species  in  Africa  and  Madagascar. 

(19)  Physocrotaphini  (=Helluodini).  A tribe  of  few  taxa,  most  of  which  are  in  the  Oriental  Region.  A few  species  have 
reached  New  Guinea. 

(20)  Anthiini.  A moderately  diverse  tribe,  mostly  of  very  large  carabids.  The  group  is  predominantly  Ethiopian  in  dis- 
tribution, but  there  are  a few  Oriental  species. 

The  taxonomic  status  of  some  of  these  tribes  is  in  doubt.  Careful  study  must  be  taken  to  determine  relationships  of  the 
included  genera  to  other  groups  of  Carabidae,  as  a basis  for  establishing  the  positions  of  these  tribes. 

Tribe  Carabini 

In  South  America,  carabines  are  included  in  two  genera,  Calosoma  Weber,  1801,  and  Cero- 
glossus  Sober,  1848,  each  with  few  species.  In  temperate  regions  of  the  Northern  Hemisphere, 
the  tribe  is  represented  by  many  species,  most  of  which  are  included  in  Calosoma  sensu  lato, 
and  Carabus  Linnaeus,  1758.  Adults  of  most  species  are  large,  and  many  are  elegant  in  form 
and  color.  This  has  attracted  the  attention  of  unskilled  workers  who  have  caused  substantial 
confusion  at  generic,  specific  and  subspecific  levels. 

Lapouge  (1929-1931)  recognized  five  subtribes:  Ceroglossina,  Aplothoracina  (a  monobasic 
subtribe  for  an  endemic  genus  of  Saint  Helena  (see  Basilewsky,  1972)),  Calosomina,  Carabina, 
and  Cychrina.  The  last  named  group  is  generally  ranked  as  a tribe  (see  p.  384). 

Larvae  of  both  Neotropical  genera  are  known  (van  Emden,  1942:  22-23). 

KEY  TO  GENERA  OF  NORTHERN  MEXICAN 
AND  NEOTROPICAL  CARABINI  (ADULTS)  1 

Antennomeres  2 and  3 carinate.  Mandibles  at  least  basally  with 
transverse  corrugations.  Labrum  black.  Elytra  with  humeri  well 
developed  (hind  wings  normally  developed),  or  sloped  (hind  wings 

reduced  Calosoma  Weber,  1801 . 

Antennomeres  2 and  3 cylindrical,  not  carinate.  Mandibles  smooth,  or 
finely  punctate.  Labrum  black  or  metallic.  Elytra  with  humeri  sloped 

(hind  wings  reduced)  2. 

Labrum  metallic.  Pronotum  with  more  than  two  pairs  of  marginal 
setae.  Most  specimens  with  tuft  of  supraorbital  setae.  Dorsal  surface 
metallic  blue,  coppery,  or  green.  Specimen  from  temperate  South 

America  Ceroglossus  Sober,  1848. 

Labrum  black.  Pronotum  with  two  pairs  of  marginal  setae.  Head  with 
single  pair  of  supraorbital  setae.  Dorsal  surface  black  with  margins  of 
pronotum  and  elytra  purplish.  Specimen  from  northwestern  Mexico 
Carabus  Linnaeus,  1758. 

1.  Calosoma  Weber,  1801.  A genus  worldwide  in  distribution,  with  many  species,  subspecies, 
varieties,  and  aberrations.  The  genus  has  been  the  subject  of  two  important  world  revisions: 
Breuning  (1927- 1928b);  and  Jeannel  (1940).  The  Nearctic  species  were  treated  by  Gidaspow 
(1959),  who  also  revised  the  Central  and  South  American  species  (Gidaspow,  1963). 

The  group  was  treated  very  differently  by  these  authors,  and  a universally  accepted  system 
has  not  been  established.  Breuning  considered  the  genus  as  formed  by  20  subgenera,  of  which 
four  are  represented  in  South  America.  Jeannel  recognized  20  genera,  placing  most  South  Am- 
erican species  in  Castrida  Motschulsky,  1865.  In  the  revision  of  Neotropical  Calosoma , Mrs. 
Gidaspow  recognized  a single  genus,  with  the  South  American  species  arrayed  in  five  subgen- 
era. 

The  following  key  and  subgenera  are  based  on  Mrs.  Gidaspow’s  work  (1959  and  1963). 
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Lindroth  (1961:  42  and  following),  studying  the  Canadian  fauna,  eliminated  the  subgenera 
of  Calosoma,  and  recognized  informal  taxa  designated  as  species  groups.  In  part,  these  coin- 
cide with  the  subgenera  of  previous  authors. 

Larvae  and  adults  of  Calosoma  are  predators  of  lepidopterous  larvae.  Costa  Lima  (1952: 
262-263,  fig.  43),  referred  to  a larva  of  Calosoma  from  northeastern  Brazil  (Pernambuco; 
from  its  distribution,  probably  C.  granulatum  Perty,  1830),  locally  named  “tesoureiro”  and  a 
predator  of  noctuid  larvae.  The  way  of  life  of  species  of  other  regions  is  better  known.  Accor- 
ding to  Lindroth  (1961 : 44),  most  adults  are  strong  fliers,  coming  from  great  distances  at  the 
time  of  mass  eclosion  of  caterpillars.  Of  the  species  of  Calosoma  on  the  South  American  main- 
land, only  one,  Calosoma  bridgesi  Chaudoir,  1869,  has  apterous  adults. 

KEY  TO  SUBGENERA  OF  NORTHERN  MEXICAN 
AND  NEOTROPICAL  CALOSOMA  (ADULTS) 


1 

r 

2(1) 


2' 


3 ( 2') 
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4 ( 3') 
4' 

5 (4) 
5' 

6 ( 5') 


6' 

7 ( 6') 


Metepisternum  distinctly  longer  than  wide.  Hind  wings  well  developed  ...  2. 
Metepisternum  slightly  longer  than  wide,  or  not  so  (anterior  and  lateral 

margins  about  equal  in  length).  Hind  wings  rudimentary  or  absent 9. 

Pronotum  with  latero-basal  seta  close  to  hind  angle.  Tibia  of  most  speci- 
mens finely,  densely  punctate;  male  with  hind  trochanter  markedly 


arcuate  and  pointed  apically  Castrida  Motschulsky,  1865. 

Pronotum  without  latero-basal  seta.  Tibia  with  few  fine  punctures,  or 
surface  smooth  (excluding  normal  spines  and  grooves).  Hind  trochanter 

of  male  with  apex  rounded,  hardly  arcuate 3. 

Terminal  maxillary  palpomere  of  same  length  as  and  hardly  wider 
than  penultimate  palpomere.  Labium  with  mental  tooth  small,  blunt  or 
not.  Dorsal  surface  green,  bright  to  brilliant;  ventral  surface  with  greenish 
or  bluish  luster  Calodrepa  Motschulsky,  1865. 


Terminal  maxillary  palpomere  notably  wider,  shorter  or  not  than 
penultimate  palpomere.  Mental  tooth  of  most  specimens  longer  and 

pointed.  Ventral  surface  without  or  with  metallic  luster 4. 

Pronotum  with  angulate  or  markedly  arcuate  sides;  hind  angles  pointed 

in  most  specimens.  Dorsum  black  5. 

Pronotum  with  sides  slightly  arcuate,  flattened  or  not  at  base;  hind 

angles  rounded.  Dorsum  black,  brown,  bronze,  or  green 8. 

Elytron  with  striae  deep,  intervals  convex,  scaly  throughout  length. 

Pronotum  narrow,  ca.  1.5  times  wider  than  long,  sides  markedly  angu- 


late   Carabosoma  Gehin,  1885. 

Elytral  striae  obliterated  or  fine  toward  apex,  well  developed  basally, 
only;  intervals  flat,  scaly  at  base,  only.  Pronotum  ca.  twice  as  wide  as 

long,  sides  markedly  to  moderately  angulate  6. 

Hind  trochanter  asetose.  Head  either  with  sparse,  large  punctures  and 
pronotum  with  rounded  lateral  angles,  or  head  more  finely  and  densely 

punctate,  and  sides  of  pronotum  markedly  angulate  

Camegonia  Lapouge,  1924. 

Hind  trochanter  of  most  specimens  with  seta.  Head  finely  punctate, 
densely  so  in  many  specimens.  Pronotum  with  sides  rounded,  angulate 

or  arcuate 7. 

Pronotum  with  angulate  or  strongly  arcuate  sides;  hind  angles  very 
small,  pointed.  Labium  with  mental  tooth  small,  pointed  
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Camedula  Motschulsky,  1865. 

Pronotum  with  sides  and  hind  angles  more  rounded.  Mental  tooth  either 
blunt,  or  long  and  pointed  Chrysostigma  Kirby,  1837  (in  part). 

(4')  Head  and  metepisternum  with  sparse  and  large  punctures.  Antennomeres 

5-1 1 uniformly  pubescent  Callitropa  Motschulsky,  1865. 

Head  finely  and  densely  punctate.  Antennomeres  5 and  6 of  most  speci- 
mens with  elongate,  glabrous  spots.  Metepisternum  punctate,  either 

finely  and  densely,  or  coarsely  and  sparsely 

Chrysostigma  Kirby,  1837  (in  part). 

( 1')  Specimen  from  South  America  10. 

Specimen  from  Mexico  11. 

( 9 ) Hind  trochanter  with  seta.  Elytra  brown,  without  metallic  luster,  smooth. 

Length  of  body  ca.  20  mm  Neocalosoma  Breuning,  1927. 

Hind  trochanter  asetose.  Elytra  coppery  or  bronze,  with  metallic  luster. 

Length  of  body  of  most  specimens  less  than  20  mm  

Castrida  Motschulsky,  1865  (in  part). 

( 9')  Pronotum  with  distinct  apical  marginal  bead  12. 

Pronotum  without  apical  marginal  bead,  or  bead  incomplete,  evident 
laterally,  only  13. 

(11)  Pronotum  not  narrowed  posteriorly,  sides  slightly  arcuate;  lateral  bead 
notably  wider  at  base,  or  not.  Antenna  short,  hardly  extended  to  hum- 
erus of  elytron.  Elytron  smooth,  straie  fine  or  obliterated;  intervals 

flat  Blaptosoma  Gehin,  1885  (in  part). 

Pronotum  narrowed  posteriorly,  sides  arcuate  anteriorly,  straighter  post- 
eriorly; lateral  bead  narrowed  from  apex  to  base.  Antenna  longer,  exten- 
ded beyond  humerus.  Elytron  with  striae  deeply  impressed  and  intervals 

convex,  or  striae  obliterated  and  intervals  flat 

Calopachys  Haury,  1880  (in  part). 

(11')  Pronotum  with  bead  widened  basally,  sides  slightly  arcuate.  Elytra 

smooth.  Male  with  ligula  of  median  lobe  thread-like  or  flag-like  apically  . . . 

Carabomimus  Kolbe,  1895  (in  part). 

Pronotum  with  narrow  bead,  not  or  barely  perceptibly  widened  at 

base  14. 

(13')  Head  anteriorly  with  very  fine,  sparse  punctures  and  wrinkles.  Elytra 

smooth.  Ligula  of  male  median  lobe  terminated  as  hook 

Blaptosoma  Gehin,  1885  (in  part). 

Head  without  punctures  and  wrinkles  dorsally,  or  these  near  eyes, 

only.  Elytra  striate  or  smooth 15. 

(14')  Pronotum  not  narrowed  posteriorly,  sides  slightly  arcuate.  Antenna 

short,  hardly  extended  to  humerus  ....  Carabomimus  Kolbe,  1895  (in  part). 
Pronotum  narrowed  posteriorly,  sides  arcuate  anteriorly,  straighter 
posteriorly.  Antenna  longer,  extended  beyond  humerus 16. 

(15')  Elytron  widened  apically,  striae  fine,  impunctate,  intervals  flat  

Paracalosoma  Breuning,  1927. 

Elytron  with  sides  about  parallel,  striae  punctate  or  not,  shallow  or 

deep 17. 

(16')  Elytron  with  striae  deep,  not  punctate  at  botton,  intervals  convex;  or 

striae  obliterated  apically,  punctate  basally,  and  intervals  flat.  Male  with 
ligula  of  median  lobe  expanded  and  rounded  apically 
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Calopachys  Haury,  1880  (in  part). 

17'  Elytral  striae  distinctly  punctate  from  base  to  apex,  intervals  convex  or 

flat.  Ligula  of  median  lobe  thread-like  or  flat-like  apically  

Carabomimus  Kolbe,  1895  (in  part). 

1.1.  Castrida  Motschulsky,  1865  (= Callistriga  Motschulsky,  1865;  =Catastriga  Lapouge,  1829;  =Caludema  Jeannel, 

1940;  -Microcalosoma  Breuning,  1927).  Thirteen  Neotropical  species  are  included  in  this  subgenus,  of  which  only  one, 

C.  sayi  Dejean,  1826,  enters  the  Nearctic  Region.  Three  are  recorded  from  Brazil:  C.  granulatum  Perty,  1830;  C.  retusum 
Fabricius,  1801;  and  C.  argentinense  Csiki,  1927.  Two  groups  are  confined  to  the  Galapogos  Islands:  C.  granatense  Gehin, 

1885,  representing  a monobasic  group,  whose  three  geographical  races  extend  collectively  throughout  the  archipelago;  and 
the  galapageium  group,  including  C.  leluporum,  Basilewsky,  1968,  C.  galapegium  Hope,  1838a  and  C.  linelli  Mutchler,  1925. 

For  details,  see  Basilewsky  (1968). 

Adults  of  C.  granulatum  Perty  preyed  on  larvae  and  pupae  of  the  noctui&s  Alabama  argillacea  (Hubner)  and  Spodoptera 
frugiperda  (J.E.  Smith),  in  cotton  fields  near  Santa  Cruz,  Bolivia  (Allen,  1977).  This  predation  reduced  significantly  the  num- 
bers of  these  lepidopterous  pests  of  cotton  plants.  [GEB] 

1.2.  Neocalosoma  Breuning,  1927.  This  is  a monobasic  subgenus,  including  C.  bridgesi  Chaudoir,  1869,  known  from 
Bolivia,  Argentina,  and  Chile. 

1.3.  Calodrepa  Motschulsky,  1865.  Three  Neotropical  species  are  included  in  this  group.  All  are  in  Middle  America, 
and  only  C.  scrutator  Fabricius,  1775,  enters  northern  South  America.  A fourth  species,  C.  wilcoxi  LeConte  is  known  only 
from  eastern  United  States  and  Canada. 

1.4.  Carabosoma  Gehin,  1885.  This  is  a monobasic  subgenus,  including  only  C.  angulatum  Chevrolat,  1834.  This 
species  ranges  from  southwestern  United  States  to  northern  South  America.  South  American  populations  are  included  in 
the  subspecies  C.  angulatum  angulicolle  Chaudoir,  1869.  The  Middle  American-Nearctic  populations  are  in  the  nominotypi- 
cal  subspecies. 

1.5.  Camegonia  Lapouge,  1924.  One  Neotropical  species  is  included,  ranging  from  Costa  Rica  to  central  United 
States:  C.  marginalis  Casey,  1897.  Two  additional  species  are  in  northern  Mexico  and  southern  United  States. 

1.6.  Camedula  Motschulsky,  1865.  This  group  includes  four  species,  of  which  C.  glabratum  Dejean,  1831,  ranges 
from  Panama  to  Colombia,  Peru  and  Bolivia.  The  other  species  are  in  northern  Mexico  and  southern  United  States. 

1.7.  [Chrysostigma  Kirby,  1837.  Eleven  species  are  included  in  this  Nearctic  subgenus.  Four  species  are  represented 
in  northern  Mexico,  one  of  which,  C.  affine  Chaudoir,  ranges  south  to  Oaxaca.] 

1.8.  [Callitropa  Motschulsky,  1865.  This  Nearctic  subgenus  includes  three  species,  whose  aggregate  range  extends 
from  the  Mexican  state  of  Oaxaca  to  northeastern  United  States.] 

1.9.  [ Paracalosoma  Breuning,  1927.  This  is  a monobasic  subgenus  including  C.  palmeri  Horn,  1876,  whose  range  is 
confined  to  Guadalupe  Island,  off  the  coast  of  Baja  California,  Mexico.] 

1.10.  [Blaptosoma  Gehin,  1885.  Seven  species  are  included,  all  of  which  live  at  higher  elevations  in  Mexico,  with  one 
species,  C.  atrovirens  Chaudoir,  1869,  represented  also  in  southwestern  United  States.] 

1.11.  [Carabomimus  Kolbe,  1895.  Sixteen  species  are  included  in  this  subgenus.  Ranges  of  most  species  are  confined 
to  the  highlands  of  the  Trans-volcanic  Sierra  of  Mexico,  with  one  species  occurring  also  on  the  eastern  slopes  of  the  Sierra 
Madre  Occidental,  in  Durango.  This  subspecies  requires  a revision,  based  on  good  population  samples  and  modern  methods 
of  analysis.  ] 

1.12.  [Calopachys  Haury,  1880.  Three  species  are  included.  All  are  in  the  eastern  highlands  of  the  Mexican  state  of 
Oaxaca,  and  one,  C.  blaptoides  Putzeys,  1845,  extends  northward  into  the  state  of  Puebla.] 

2.  Ceroglossus  Sober,  1848.  A genus  endemic  to  Chile  and  the  Argentinian  slopes  of  the 
Andes.  Few  species  are  included,  whose  adults  are  apterous,  and  exhibit  marked  color  varia- 
tion. Because  of  this,  European  authors  have  applied  a polynomial  nomenclature  to  the  species 
which  are  not  well  understood.  Csiki  (1927a:  307-313)  recognized  10  species  (with  a total  of 
73  infraspecific  names).  Breuning  (1928)  recognized  only  six  species.  Lapouge  (1931)  reduced 
this  number  to  four.  In  the  most  recent  revision  of  the  genus,  Balazuc  (1957)  recognized  seven 
species. 

Ruiz  Pereira  (1937,  60:  381-425)  described  the  larvae  of  the  genus,  and  presented  life  his- 
tory data  on  some  of  the  species. 

Classification  of  the  genus  has  not  been  settled.  It  is  interesting,  with  forms  of  very  restric- 
ted distribution,  probably  adapted  to  different  microhabitats.  For  a complete  study,  however, 
it  will  be  necessary  to  do  much  field  work,  as  well  as  to  gather  many  specimens  with  exact  loc- 
ality and  ecological  data. 

3.  [Carabus  Linnaeus,  1758.  This  is  a Holarctic  genus,  with  maximum  divergence  and  diversity 
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in  eastern  Asia.  It  is  represented  in  mesic  mountain  forests  of  Mexico  by  two  species  whose 
adults  are  brachypterous:  C.  forreri  Bates,  confined  to  the  Sierra  Madre  Occidental  and  the 
Chiricahua  Mountains  of  southeastern  Arizona;  and  C.  hendrichsi  Bolivar,  Rotger  and  Coron-  ! 
ado,  confined  to  several  peaks  in  the  Sierra  Madre  Oriental.]  [GEB] 

[Tribe  Cychrini] 

This  is  a Holarctic  group  whose  members  are  closely  related  to  the  Carabini.  Scaphinotus 
Dejean,  1826,  a Nearctic  genus,  is  represented  by  three  species  in  the  Sierra  Madre  Occidental 
of  Mexico,  (see  Van  Dyke,  1938,  and  Ball,  1970).  Adults  and  larvae  prey  on  snails.  The  spe-  -j 
cies  live  in  mesic  mountain  forests  at  altitudes  above  2000  meters.  [GEB] 

Tribe  Notiophilini 

Notiophilus  Dumeril  is  the  only  genus  belonging  to  this  tribe.  It  is  Holarctic,  and  is  repre- 
sented  on  the  fringes  of  the  Neotropical  Region  by  a pair  of  allopatric  species  that  are  closely 
related  to  one  another,  but  not  to  any  other  Nearctic  species  (Ball,  1970).  They  are:  N.  chihua- 
huae,  known  only  from  the  Sierra  Madre  Occidental  of  northwestern  Mexico;  and  N.  specula- 
ris  Bates,  whose  range  extends  from  the  Sierra  Madre  Oriental  of  Mexico  to  the  mountains  of 
northwestern  Guatemala.  Populations  of  these  species  occupy  drier  forests  and  adjacent  clear- 
ings, from  about  1500  meters  to  tree  line.  Adults  are  active  during  the  day.  [GEB] 

Tribe  Hiletini  (=Camaragnathini) 

A tribe  with  relict  distribution:  Hiletus  Schiodte,  1847  (with  three  subgenera)  occurs  in 
tropical  Africa,  Madagascar,  Sumatra,  Borneo  and  Vietnam  (a  total  of  13  species),  and  the 
Neotropical  genus  Neo hiletus  Jeannel,  1938,  with  two  Brazilian  species,  N.  batesi  (Chaudoir,  | 
1861),  an  apterous,  Amazonian  species,  and  N.  brasiliensis  Negre,  1967,  a winged  species  from 
the  states  of  Mato  Grosso  and  Sao  Paulo. 

Nothing  is  known  about  habits  of  Hiletini,  a group  which  is  very  rare  in  collections.  Adults 
of  some  of  the  African  species  have  been  collected  in  forests  (Jeannel,  1938a);  their  very  pec- 
ulair  mouthparts  suggest  special  feeding  habits. 

Tribe  Loricerini 

Included  is  a single  Holarctic  genus,  Loricera  Latreille,  1802.  The  group  is  principally  nor- 
thern, but  there  is  a monobasic  subgenus  on  Madeira.  Like  Notiophilus  (see  above),  the  sub- 
genus Loricera  is  represented  along  the  northern  fringes  of  the  Neotropical  Region  by  a pair 
of  allopatric  species  that  are  closely  related  to  one  another,  but  not  to  other  Nearctic  species: 

L.  aptena  Ball  and  Erwin,  known  only  from  the  Sierra  Madre  Occidental  in  northwestern 
Mexico;  and  L.  rotundicollis  Chaudoir,  whose  range  extends  from  the  southern  portions  of 
the  Sierra  Madre  Oriental  to  the  highlands  of  northwestern  Guatemala.  Populations  of  these 
species  are  in  mesic  forests  at  middle  altitudes  in  mountainous  areas.  [GEB] 

Ball  and  Erwin  (1969)  revised  this  group. 

Tribe  Siagonini  (including  Enceladini) 

A primitive  tribe  of  Carabinae  with  obscure  relationships.  Practically  nothing  is  known 
about  their  way  of  life.  In  the  Neotropical  Region,  the  tribe  is  represented  by  the  monobasic 
genus  Enceladus  Bonelli,  1813,  which  occurs  in  the  Guiano-Venezuelan  area,  possibly  also  in 
Amazonia.  Enceladus  has  usually  been  associated  with  the  African  genus  Luperca  Castelnau, 
1840,  with  one  species  in  Africa  and  one  in  India,  to  form  the  tribe  Enceladini.  There  seems, 
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however,  to  be  no  doubt  that  Siagona  Latreille,  1804,  a moderately  diverse  (about  50  species) 
Old  World  genus,  is  related  to  the  Enceladini,  and  it  seems  best  to  consider  a single  tribe  for 
the  three  genera. 

Tribe  Migadopini  (including  Monolobini) 

A tribe  with  seven  genera  and  12  species  distributed  in  Australia,  Tasmania,  New  Zealand, 
Auckland  Islands  and  seven  genera  and  14  species  on  the  southern  tip  of  South  America,  Uru- 
guay and  Islas  Malvinas. 

Jeannel  (1938b)  considered  the  Migadopini  and  Monolobini  as  distinct  subfamilies  of  his 
Migadopidae.  It  seems  more  realistic  to  consider  the  two  groups  as  a single  tribe  as  recently 
done  by  Straneo  (1969a). 

Nothing  is  known  about  habits  of  life  history  of  the  species  in  South  America.  Adults  of 
most  species  are  brachypterous. 

KEY  TO  GENERA  OF  NEOTROPICAL  MIGADOPINI  (ADULTS) 

(adapted  from  Jeannel,  1938b) 


1 

r 

2 ( n 
2' 

3 ( 2') 
3' 

4 (3) 
4' 

5 ( 3') 
5' 

6 ( 5') 


Galea  of  one  article.  Ligula  fused  to  membranous  paraglossae.  Elytron 
with  small  pit  in  the  basal  0.25  of  stria  3,  (vestige  of  distal  setigerous 

pore).  Size  small,  unpigmented,  elongate-ovoid,  with  long  legs  

Monolobus  Solier,  1849. 

Galea  two-articled,  distal  article  as  long  as  preceding  article,  but  tumid 
and  fusiform.  Ligula  without  paraglossae.  Elytron  without  distal  setae. 

Medium  sized,  pigmented 2. 

Middle  tarsus  of  male  simple,  not  dilated  and  without  adhesive  setae. 

Front  tibia  of  male  very  wide.  Tooth  of  mentum  bilobed,  ligula  with 
single  seta.  Size  large  (10-18  mm),  black,  with  large  head,  and  transverse 

pronotum;  elytron  elongate,  subdepressed,  weakly  striate  

Lissopterus  Waterhouse,  1843. 


Middle  tarsi  dilated  or  not  in  male.  Front  tibia  simple  in  both  sexes  3. 

Tooth  of  mentum  large  and  salient,  simple.  Ligula  with  single  seta 4. 

Tooth  of  mentum  large,  bilobed.  Front  tarsomere  4 truncate,  not 

bilobed 5. 


Medium  size  (10  mm),  brown,  not  metallic.  Pronotum  transverse,  with 
narrow  but  regular  marginal  depression.  Elytra  opaque,  with  complete 

striae.  Front  tarsomere  4 bilobed  A ntarcto no mus  Chaudoir,  1861 . 

Larger  (13-14  mm),  blue  or  green  metallic,  smooth  and  shiny,  with 
testaceous  subapical,  rounded  spot  on  each  elytron.  Pronotum  not 
transverse,  with  wide  marginal  depression.  Elytra  smooth.  Front  tarso- 
mere 4 not  bilobed  Migadopidius  Jeannel,  1938. 

Mandibles  rugose.  Terminal  palpomeres  elongate,  truncate  at  apex. 

Large  (12-13  mm),  body  short,  oval,  opaque,  brownish-black.  Prono- 
tum transverse,  with  wide  marginal  depression  and  basal  surface  strongly 

punctate.  Elytron  short  and  wide,  with  deep  striae 

Rhytidognathus  Chaudoir,  1861. 

Mandibles  smooth.  Palpomeres  short,  fusiform.  Color  more  or  less 

metallic  6. 

Elongate.  Prosternal  apophysis  extended  backward  over  mesosternum. 
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6 (5')  Pronotum  transverse,  with  almost  square  hind  angles.  Elytra  elongate 

(con’t)  with  superficial,  fine  striae,  somewhat  erased  laterally.  Umbilicate 

series  with  15-20  punctures.  Length  of  body  10-12  mm 

Migadops  Waterhouse,  1 842. 

6'  Short,  oval,  convex.  Prosternal  apophysis  normal.  Pronotum  subcordi- 

form,  with  sharp  hind  angles.  Elytron  short,  with  striae  well  marked  by 
lines  of  coarse  punctures.  Umbilicate  series  not  evident.  Length  of  body 
7-10  mm Pseudomigadops  Jeannel,  1938.  [ 

1.  Monolobus  Solier,  1849.  Two  species,  M.  testaceus  Sober,  1849  from  the  Valdivia  area, 
andM  ovalipennis  Straneo,  1969,  from  Volcan  Calbuco. 

2.  Migadops  Waterhouse,  1842  (= Brachycoelus  Chaudoir,  1842).  Two  species,  one  with 
three  subspecies  (from  Tierra  del  Fuego,  south  and  central  Chile,  and  Islas  Malvinas),  and 
Migadops  jeanneli  Negre,  1973,  from  Chile. 

3.  Pseudomigadops  Jeannel,  1938  ( =Migadops  Chaudoir,  1861,  nec  Waterhouse,  1842). 

Four  species  in  Tierra  del  Fuego  and  one  on  the  Islas  Malvinas. 

4.  Rhytidognathus  Chaudoir,  1861.  Monobasic,  from  Uruguay,  the  northernmost  record 
of  any  migadopine  in  South  America. 

5.  Antarctonomus  Chaudoir,  1861.  Monobasic,  from  central  Chile  and  Tierra  del  Fuego. 

6.  Migadopidius  Jeannel,  1938.  Monobasic,  from  central  Chile. 

7.  Lissopterus  Waterhouse,  1843.  Two  species,  one  endemic  to  Islas  Malvinas  and  the  second  i 
with  one  subspecies  on  Islas  Malvinas  and  one  in  Tierra  del  Fuego. 

Tribe  Scaritini 

Scaritini  form  one  of  the  more  diverse  tribes  of  Carabinae,  occurring  in  all  major  zoogeo- 
graphical  regions.  Genera  are  numerous,  and  several  genera  are  very  rich  in  species. 

There  are  no  recent  revisions  of  the  Neotropical  Scaritini  as  a whole,  except  for  Banninger’s 
world  monograph  of  the  Scaritina  (see  below).  Even  the  subdivisions  of  the  tribe  are  not  well 
established;  many  genera  have  not  been  critically  studied  in  recent  years,  so  their  positions 
must  be  considered  provisional. 

One  of  the  subtribes  of  Scaritini,  the  Scapterina,  has  usually  been  listed  for  the  Neotropical 
Region  with  one  genus,  Listropus  Putzeys,  1863.  However,  Listropus  is  now  regarded  as  a 
subgenus  of  Schizogenius  Putzeys,  1846  (Whitehead  and  Reichardt,  1977),  and  the  Scapter- 
ina are  thus  not  represented  in  the  New  World  (see  also  Jeannel  1946:  220). 

The  subtribe  Ardistomina  is  here  combined  with  Clivinina,  because  relationships  among 
their  respective  genera  are  not  known.  Kult  (1950)  limited  the  Ardistomina  to  Ardistomis, 
Aspidoglossa,  and  Neoreicheia,  as  genera  with  dilated  male  protarsi,  but  this  probably  plesio- 
typic  characteristic  is  not  stable  even  in  this  lineage;  also,  the  key  characteristics  used  to  dis- 
tinguish Neoreicheia  (reduced  eyes  and  enlarged  genae)  occur  in  various  Ardistomis  s.  str. . 

These  three  genera  along  with  Oxydrepanus  and  such  Old  World  genera  as  Reicheia,  Syleter, 
and  allies  probably  do  form  a monophyletic  radiation,  but  even  if  so  its  precise  relationship 
to  other  Clivinina  is  not  known.  Some  workers  have  assigned  Schizogenius  and  Solenogenys 
to  the  Ardistomina,  but  the  former  is  a clivinine  and  the  latter  a salcediine.  [DRW] 

The  isolated  position  of  Dyschirius  and  allies,  usually  assigned  to  the  Clivinina,  was  discus- 
sed by  Bruneau  de  Mire  (1952)  and  Whitehead  (1969);  they  belong  to  a separate  subtribe, 
Dyschiriina,  of  unclear  affinity.  [DRW] 


Genera  of  Neotropical  Carabidae 


387 


KEY  TO  SUBTRIBES  OF  NEOTROPICAL  SCARITINI  (ADULTS)1 


1 

r 

2 

2' 
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( 1') 

( 2) 


3' 

4 ( 3') 


4' 

5 ( 2') 


5' 


Head  ventrally  with  antennal  grcpove  on  each  side  Salcediina. 

Head  ventrally  without  antennaj  grooves 2. 

Antennal  scape  with  single  preapical  setigerous  puncture 3. 

Antennal  scape  asetose 5. 


Clypeus  asetose.  Maxillary  excision  (ventral  notch  each  side  of  mentum) 
not  extended  to  base  of  submentum.  Size  large  (length  of  body  20  mm  or 

more)  Pasimachina,  Pasimachus  Bonelli,  1 8 13. 

Clypeus  with  pair  of  setae.  Maxillary  excision  deep,  extended  to  base  of 

submentum 4. 

Elytron  with  lateral  series  of  umbilicate  punctures  reduced  to  two  groups 

of  0-3  punctures  behind  humerus  and  before  apex  

Dyschiriina,  Dyschirius  Bonelli,  1810. 

Elytron  with  lateral  series  of  umbilicate  punctures  either  not  inter- 
rupted or  at  least  not  strongly  so Clivinina  (=Ardistomina). 

Mentum  with  median  tooth  longer  than  lateral  lobes,  extended  obliquely 
dorsad  almost  to  ventral  surface  of  labrum.  Mandibles  endentate,  falcate, 
slender.  Head  with  one  or  more  pairs  of  supraorbital  setigerous 

punctures Forcipatorina. 

Mentum  with  tooth  subequal  in  length  to  lateral  lobes,  not  extended 
dorsad.  Mandibles  with  large  teeth  basally.  Head  with  single  pair  of 
supraorbital  setigerous  punctures  Scaritina. 


Subtribe  Pasimachina 

This  subtribe  is  represented  by  two  genera,  one  in  the  Oriental  Region  and  the  other  in  the 
Nearctic  and  northern  Neotropical.  [DRW] 

1.  Pasimachus  (sensu  lato)  Bonelli,  1813.  This  genus  of  large  scaritines  includes  about  33 
species.  The  range  extends  from  the  prairies  of  southern  Canada  southward  to  the  lowland 
forests  of  Panama,  including  montane  forests  of  Mexico  and  Central  America  [TLE]  to 
elevations  of  about  2500  meters.  Little  is  known  about  the  way  of  life  of  these  animals, 
though  it  is  likely  that  they  prey  on  large  insect  larvae.  Captive  adults  of  Pasimachus  s.  str. 
seem  to  eat  any  insect  they  can  catch,  and  one  individual  of  the  subgenus  Emydopterus  in 
Mexico  was  found  eating  a large  xystodesmid  milleped  [DRW] . Alexander  (1958,  1962)  re- 
ported on  the  rather  complex  mating  behaviour  exhibited  by  a pair  of  adult  Pasimachus  punc- 
tulatus  (Haldeman). 

Banninger  (1950)  revised  the  group,  recognizing  two  subgenera  as  indicated  in  the  follow- 
ing key. 


KEY  TO  SUBGENERA  OF  PASIMACHUS  BONELLI,  1813  (ADULTS) 

(from  Banninger,  1950) 

1 Pronotum  with  each  hind  angle  with  setigerous  puncture  (most  speci- 

mens); basal  margin  beaded  in  most  specimens.  Antennomeres  2-4  of 
most  specimens  more  or  less  compressed  and  sharply  carinate.  Hind 
tibia  with,  in  addition  to  four  rows  of  setae,  one  or  several  large 
setigerous  punctures  dorsally,  near  apex Pasimachus  ( sensu  stricto). 
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5'  Hind  angles  of  pronotum  without  setigerous  punctures;  basal  margin 

beaded  laterally,  only.  Antennomeres  2-4  not  carinate.  Hind  tibia  of 

most  specimens  without  setigerous  puncture  dorsally,  near  apex 

Emydopterus  Lacordaire,  1854. 

1.1.  Pasimachus  (sensu  stricto).  With  20  species,  whose  aggregate  range  extends  from  southern  Alberta  to  the  Trans- 
Volcanic  Sierra  of  Mexico,  and  including  one  species,  P.  sallei  Chaudoir,  1862,  whose  members  life  in  the  tropical  lowlands 
of  Tamaulipas.  Banninger  (1956)  described  the  subspecies/*,  sallei  scapularis. 

1.2.  Emydopterus  Lacordaire,  1854  ( Molobrus  Putzeys,  1846).  With  13  species,  whose  aggregate  range  extends 
from  Panama  northward  to  the  southwestern  slopes  of  the  Trans- Volcanic  Sierra  of  Mexico.  [GEB] 


Subtribe  Scaritina 


A large,  cosmopolitan  subtribe,  with  usually  large  members,  many  of  fossorial  habits,  and 
with  brachypterous  or  apterous  adults. 

KEY  TO  GENERA  AND  SUBGENERA  OF  NEOTROPICAL  SCARITINA  (ADULTS) 
(adapted  from  Banninger,  1938) 

1 Maxillary  lacinia  rounded  at  apex,  not  curved  or  pointed;  not  truncate  or 
dentate  along  internal  margin;  with  ventral  “strigae”.  Prosternal  process 
glabrous.  Metasternum  setose  or  not.  Body  not  pronouncedly  narrow 
and  elongate.  Humeri  dentate.  Posterior  angles  of  pronotum  dentate 

or  not.  Median  tibia  with  two  dorsal  spines Glyptogrus  Bates,  1881. 

I'  Lacinia  curved  and  pointed,  or  truncate  and  dentate  along  internal 

margin Scarites  Fabricius,  1775  ...  2. 

2 ( 1')  With  ventral  “strigae”.  Clypeus  of  most  specimens  with  one  pair  of 

setigerous  punctures.  Pronotum  with  postangular  seta  and  at  least 
one  anterior.  Metasternum  of  most  specimens  with  one  or  more 


setigerous  punctures 3. 

2'  Without  ventral  “strigae”.  Metasternum  of  most  specimens  asetose 4. 


3 ( 2 ) Metasternum,  behind  middle  coxae,  as  long  or  longer  than  hind  coxae. 

Frontal  sulci  not  narrow  and  deep  in  most  specimens,  confused  with 

the  longitudinal  rugosity  between  eyes  Distichus  Motschulsky,  1857. 

3'  Metasternum  of  most  specimens  much  shorter  than  hind  coxae.  Head 

with  frontal  sulci  shallow,  between  supra-orbital  setae  usually  with 
coarse  punctures  and  longitudinal  rugae.  Prosternal  process  of  most 
specimens  punctate  and  setose.  Middle  tibia  of  most  specimens  with 
second  tooth  more  or  less  developed  Taeniolobus  Chaudoir,  1855. 

4 ( 2')  Metepisternum  short,  at  external  margin  less  than  twice  as  long  as 

anterior  width.  Metasternum,  behind  median  coxae,  usually  shorter 
than  posterior  coxae.  Median  tibia  with  second  tooth.  Prosternal 

process  glabrous  Scallophorites  Motschulsky,  1857. 

4'  Metepisternum  not  short,  at  external  margin  at  least  twice  as  long  as 

anterior  width.  Metasternum  at  least  as  long  as  posterior  coxae. 

Posterior  angles  of  pronotum  dentate  or  not  Scarifies  ( sensu  stricto). 
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The  genera  of  Scaritina  were  monographed  by  Banninger  (1938a;  1938b;  1939;  1941). 
Practically  nothing  has  been  changed  in  relation  to  the  Neotropical  species;  other  faunas, 
however,  have  been  studied  (especially  the  African  fauna,  including  Madagascar,  by  Jeannel 
and  Basilewsky). 

2.  Glyptogrus  Bates,  1881  (=Glyptogaster  Chaudoir,  1879;  =Holcogaster  Chaudoir,  1879; 
=Lioscarites  Maindron,  1904).  Exclusively  South  American,  with  eight  species,  of  which  six 
are  recorded  from  Brazil. 

3.  Scarites  Fabricius,  1775.  A highly  diverse,  cosmopolitan  genus,  whose  species  are  placed 
in  several  subgenera.  Only  four  of  these  occur  in  the  Neotropical  Region. 

3.1.  Distichus  Motschulsky,  1857  ( =Lophogenius  Motschulsky,  1857;  -Scaritodes  Chaudoir,  1879;  -Adialampus 
Gozis,  1882;  -Dischistus  Portevin,  1929).  Species  of  this  subgenus  occur  in  the  Old  World  and  in  the  Neotropical  Region 
(from  Mexico  to  Argentina,  including  the  West  Indies).  There  are  17  Neotropical  species  (revision:  Banninger,  1938b),  of 
which  1 2 are  known  from  Brazil. 

3.2.  Taeniolobus  Chaudoir,  1855  ( =Pleurogenius  Motschulsky,  1857;  -Stigmapterus  Motschulsky,  1857;  -Scans 
Chaudoir,  1879).  This  subgenus  includes  African,  Oriental  and  38  South  American  species  (including  a Cuban  species),  of 
which  29  occur  in  Brazil  (revision:  Banninger,  1941).  An  undescribed  species  lives  in  Chiapas,  Mexico.  [GEB] 

3.3.  Scarites  s.  str.  (-Parallelomorphus  Motschulsky,  1850;  =Pharamecomorphus  Motschulsky,  1857).  Species  of 
Scarites  live  in  almost  all  zoogeographical  regions;  in  the  New  World  there  are  species  from  the  United  States  to  Argentina, 
and  also  in  the  West  Indies.  Of  the  13  Neotropical  species,  eight  are  known  from  Brazil  (revision:  Banninger,  1938b). 

3.4.  Scallophorites  Motschulsky,  1857  ( =Glyptomorphus  Motschulsky,  1857;  =Scaritiolus  Fairmaire,  1905).  A sub- 
genus with  a large  number  of  species  in  the  Old  World,  and  only  two  Neotropical,  Brazilian  species  (revision:  Banninger, 
1938b:  155). 

3.5.  Antilliscaris  Banninger,  1949.  The  three  species  of  this  West  Indian  subgenus  are  known  only  from  Puerto  Rico 
(Hlavac,  1969;  Darlington,  1970). 


Subtribe  Forcipatorina  (=Oxystomina) 

A small  subtribe  of  Scaritini  which  occurs  predominantly  (and  possibly  exclusively)  in  the 
Neotropical  Region.  Two  Oriental  genera  have  to  be  re-studied  before  their  inclusion  in  the 
group  is  warranted.  The  species  of  the  subtribe,  placed  in  six  genera  (Reichardt,  incomplete 
MS)  are  exclusively  South  American,  with  a single  species  known  from  the  Lesser  Antilles 
(Martinique). 

The  monobasic  Mexican  genus  An troforceps  Barr,  1967,  was  assigned  by  Barr  to  the  Forci- 
patorina. However,  it  would  trace  in  the  key  to  subtribes  to  the  Clivinia.  [DRW] 


KEY  TO  GENERA  OF  FORCIPATORINA  (ADULTS) 
( Camptidius  Putzeys,  1867,  not  included) 


1 


1' 


2 ( n 
2' 

3 (2) 


Supra-orbital  setae  four  to  seven  pairs,  behind  eyes,  beneath  well 
developed  longitudinal  carina.  Eyes  reduced.  Pronotum  with  several 
marginal  setae.  Antennae  pubescent  from  article  5.  Tibia  shorter  than 

femur.  Abdomen  without  “strigae”  on  sterna  IV  to  VI  

Forcipator  Maindron,  1 904. 

Only  one  or  two  pairs  of  supra-orbital  setae,  beneath  longitudinal 
carina  or  not.  Eyes  normally  developed.  Pronotum  with  two  submar- 
ginal setae.  Antennae  pubescent  from  article  3.  Tibia  at  least  as  long  as 

femur.  Sterna  IV  to  VI  with  “strigae” 2. 

Two  pairs  of  supra-orbital  setae  3. 

One  pair  of  supra-orbital  setae 4. 

Genae  well  developed  behind  eyes.  Mandibles  not  flat.  Supra-orbital 

setae  in  slight  longitudinal  depression,  one  in  posterior  ocular  position 

and  other  almost  at  posterior  angle  of  head Stratiotes  Putzeys,  1846. 
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3'  Genae  not  developed.  Mandibles  plane.  Supra-orbital  setae  in  normal 

position  Mesus  Chevrolat,  1858. 

4 (2')  Each  supra-orbital  seta  beneath  longitudinal  well  developed  carina.  Head 

narrow  and  elongate,  more  or  less  as  wide  as  thoracic  peduncle  

new  genus. 

4'  Each  supra-orbital  seta  not  beneath  carina.  Head  much  wider  than 

thoracic  peduncle  Camptodontus  Dejean,  1826. 

4.  Forcipator  Maindron,  1904  ( =Oxystomus  Latreille,  1825  nec  Rafinesque).  With  four 
species,  three  of  which  are  known  from  Brazil.  Adults  are  large. 

5.  Stratiotes  Putzeys,  1846.  With  nine  species,  of  which  one  occurs  on  Martinique,  and 
six  in  Brazil. 

6.  (Forcipatorina,  new  genus  in  Reichardt  MS).  Monobasic,  from  central  Brazil. 

7.  Camptodontus  Dejean,  1826.  The  largest  genus  in  the  subtribe,  with  14  species,  of  which 
seven  are  recorded  from  Brazil. 

8.  Camptidius  Putzeys,  1867.  Monobasic,  only  known  from  Amazonia.  Adults  are  evidently 
blind. 

9.  Mesus  Chevrolat,  1858.  With  four  species,  three  of  which  are  Brazilian,  and  the  fourth, 
the  type-species  M.  rugatifrons  Chevrolat,  1858,  is  known  from  Uruguay,  Argentina  and  Para- 
guay (probably  also  to  be  found  in  southern  Brazil).  The  genus  has  usually  been  placed  in  the 
Clivinina,  and  its  position  even  in  Forcipatorina  is  still  provisory.  It  is  most  closely  related  to 
the  African  genus  Scolyptus  Putzeys,  1863,  a genus  usually  placed  among  the  Forcipatorina. 
Revision  of  Mesus  in  Reichardt  (1974). 

Subtribe  Dyschiriina 

See  Whitehead  (1969)  for  discussion  of  contents,  characteristics,  and  general  distribution 
of  this  subtribe.  Kult  (1950)  recognized  two  genera  for  the  Neotropical  species  that  he  stud- 
ied: Akephorus  FeConte,  1851,  and  Dyschirius.  In  fact,  Findroth  (1961 : 137)  treated  the 
two  groups  as  congeneric,  and  he  is  followed  here,  but  they  probably  should  be  regarded  as 
distinct  genera.  However,  the  South  American  species  referred  to  Akephorus  by  Kult  (1950) 
belong  to  Dyschirius,  subgenus  Dyschiridius  Jeannel,  1941  (Whitehead,  1969).  [DRW] 

10.  Dyschirius  Bonelli,  1810.  Primarily  a Megagaean  genus,  most  of  the  species  of  this  div- 
erse genus  are  in  the  Nearctic  and  Palaearctic  Regions.  However,  18  described  species  are  re- 
presented in  the  American  tropics,  with  a known  aggregate  range  extending  as  far  southward 
as  the  Pampas  of  Argentina.  No  satisfactory  subgeneric  classification  has  been  proposed,  so 
subgenera  are  not  recognized  here.  Members  of  Dyschirius  live  on  bare  clay  or  sand,  near 
water.  Adults  and  larvae,  so  far  as  known,  prey  on  staphylinids  of  the  genus  Bledius,  and  on 
heterocerids.  [GEB,  DRW] 

KEY  TO  SUBGENERA  OF  NEOTROPICAL  DYSCHIRIUS  BONELLI,  1810 

(from  Kult,  1950) 

1 Tarsomeres  and  antennomeres  moniliform;  palpomeres  shorter. 

Mandibles  shorter  with  blunter  apices Dyschirius  (sensu  stricto). 

I'  Tarsomeres,  antennomeres  and  palpomeres  longer.  Mandibles  longer, 

with  apices  sharp A kephorus  LeConte,  1851. 

10.1.  Dyschirius  (sensu  stricto).  With  12  known  species  in  the  area  from  Mexico  to  South  America  (one  species  des- 
cribed from  Peru).  The  range  of  the  group  extends  almost  to  the  Arctic  Coast  in  western  North  America. 

10.2.  Akephorus  LeConte,  1851.  With  six  species  in  South  America  (Brazil  and  Argentina)  and  two  (including  the 
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type  species)  on  the  Pacific  Coast  of  North  America,  where  its  members  inhabit  the  intertidal  zone.  It  is  most  improbable 
that  the  South  American  species  that  Kult  included  in  this  group  have  been  correctly  assigned.  The  types  should  be  studied 
to  determine  the  correct  assignment  of  these  species.  [GEB] 

Sub  tribe  Clivinina 

A highly  diverse  subtribe,  with  numerous  genera  and  species.  The  group  has  been  studied 
by  Putzeys  (1846;  1863;  1866),  but  there  are  no  general  recent  studies.  Several  of  Putzeys’ 
genera  have  not  been  studied  after  their  description,  and  identification  is  very  difficult.  Though 
some  of  these  genera  may  not  be  valid,  it  is  most  probably  that  a careful  study  will  show  many 
new  genera. 

The  following  are  included: 

1 1.  Pyramis  Putzeys,  1846.  Two  species,  only  one  of  which  is  recorded  from  Brazil. 

12.  Lachenus  Putzeys,  1846.  Monobasic,  from  central  America. 

13.  Obadius  Burmeister,  1875.  Two  Uruguayan  species. 

14.  Cryptomma  Putzeys,  1846.  Monobasic,  from  Colombia. 

15.  Climax  Putzeys,  1863.  Four  Brazilian  species. 

16.  Nyctosyles  Putzeys,  1866.  An  Amazonian  genus  with  three  species,  of  which  only  one 
has  been  recorded  from  Brazil. 

17.  Clivina  Latreille,  1802  ( Ceratoglossa  M’Leay,  1863).  A markedly  diverse,  worldwide 
genus,  of  which  83  species  occur  in  the  Neotropical  Region,  from  Mexico  to  northern  Argen- 
tina, including  the  West  Indies;  27  have  been  recorded  from  Brazil.  Kult  (1947)  recognized 
four  subgenera  having  Neotropical  species:  Paraclivina  and  Semiclivina  Kult,  Clivina  s.  str., 
and  Eupalamus,  Schmidt-Goebel,  1846  ( =Eupalamus , Motschulsky,  1861).  The  name  Eupal- 
amus  was  previously  used  in  Hymenoptera  by  Wesmael,  1845,  and  later  in  Diptera  by  Jaen- 
nicke,  1867,  and  this  subgenus  is  here  renamed  Reichardtula  Whitehead,  new  name.  Kult 
later  (1959)  regarded  Paraclivina  as  a distinct  genus,  perhaps  with  good  reason,  but  this  ac- 
tion is  not  followed  here;  the  four  subgenera  recognized  by  Kult  seem  clearly  to  represent 
distinct  lineages,  but  at  best  they  represent  only  a small  portion  of  the  Neotropical  Clivina 
fauna  and  hence  are  not  further  discussed  here.  [DRW] 

18.  Ancus  Putzeys,  1866,  with  four  Brazilian  species.  According  to  Andrewes  (1936:  212), 
two  Oriental  species  belong  to  the  genus  as  well. 

19.  Schizogenius  (sensu  lato)  Putzeys,  1846.  Whitehead  (1972)  revised  North  and  Central 
American  species,  and  partially  treated  South  American  species.  Whitehead  and  Reichardt 
(1977)  treated  species  of  subgenus  Listropus. 

19.1.  Genioschizus  Whitehead,  1972,  a subgenus  described  for  the  inclusion  of  nine  Neotropical  species,  three  of 
which  are  Brazilian. 

19.2.  Listropus  Putzeys,  1863,  revised  and  treated  as  subgenus  of  Schizogenius  by  Whitehead  and  Reichardt  (1977), 
a subgenus  with  seven  species,  four  of  which  are  Brazilian. 

19.3.  Schizogenius  (sensu  stricto),  a diverse  subgenus  with  more  than  64  species,  of  which  45  are  Neotropical  (and  10 
recorded  from  Brazil).  One  of  the  species,  S.  ocellatus  Whitehead,  1972,  was  described  from  material  from  caves  in  the  south- 
ern part  of  the  state  of  Sao  Paulo,  Brazil,  and  the  adults  have  reduced  eyes. 

20.  Halocoryza  Alluaud,  1919.  A genus  whose  members  are  intertidal  (Whitehead,  1966 
and  1969),  with  four  species:  two  African,  one  in  the  Antilles,  southern  Florida,  Yucatan, 
and  Panama’s  north  coast  [TLE] , and  one  on  the  west  coast  of  Mexico.  Whitehead  (1966) 
provides  a key  to  species.  Eventually,  Halocoryza  may  best  be  considered  congeneric  with 
Schizogenius.  [DRW] 

21.  Oxydrepanus  Putzeys,  1866.  A genus  of  minute  members,  exceedingly  diverse  in 
structure,  doubtless  related  to  Neoreicheia,  and  probably  belonging  to  the  ardistomine  radia- 
tion. [DRW]  Eight  described  species,  from  Mexico  and  southern  Florida  to  northern  South 
America  and  the  Antilles;  only  two  have  been  recorded  from  Brazil. 
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22.  Neoreicheia  Kult,  1950.  With  one  species  in  southeastern  Brazil,  and  five  species  in 
Middle  America  and  the  West  Indies.  [GEB] 

23.  Ardistomis  Putzeys,  1846  (with  subgenera  A rdistomis  s.  str.  and  Semiardistomis 
Kult,  1950 ; Ardistomiellus  Kult,  1950,  is  a synonym  of  Semiardistomis,  new  synonymy. 

[DRW]  Formal  action  is  not  taken  here,  but  Semiardistomis  should  probably  be  considered  i 
a distinct  genus,  as  judged  from  considerations  of  genital  structure,  tarsal  structure,  and  appar- 
ent parallels  in  types  of  adaptive  radiation  among  Oxydrepanus,  Neoreicheia,  and  Ardistomis  j 
s.  str..  [DRW]  Ardistomis  s.  lat.  is  exclusively  American,  with  59  Neotropical  species  which 
occur  from  Mexico  and  the  Antilles  to  Argentina.  Twenty  two  have  been  recorded  from  Bra- 
zil. 

24.  Aspidoglossa  Putzeys,  1846.  A New  World  genus  with  25  Neotropical  species  (distri- 
buted from  southeastern  United  States  to  northern  Argentina  and  Antilles),  of  which  10  have 
been  recorded  from  Brazil. 

25.  Antroforceps  Barr,  1967.  A monobasic  genus,  cavernicolous,  from  Mexico,  here  re- 
assigned to  Clivinina  from  Forcipatorina  as  a probable  part  of  the  ardistomine  radiation.  [DRW] 

Subtribe  Salcediina  (=Zelmina) 

A relict  subtribe  of  Scaritini  with  few  genera,  and  of  very  obscure  relationships.  One  genus, 
Salcedia  Fairmaire,  1899  ( =Zelma  Andrewes,  1920),  has  six  African  and  a single  Asian  species. 
The  other  two  genera  are  Neotropical.  The  subtribe  is  characterized  by  antennal  grooves,  which  1 
in  the  Neotropical  genera  are  restricted  to  the  head,  while  they  extend  to  the  prothorax  in 
Salcedia.  The  group  has  been  revised  by  Reichardt  (1975). 

Nothing  is  known  about  habits,  but  the  species  are  apparently  riparian.  They  might  repre- 
sent a very  primitive  group  of  Scaritini,  which  might  be  related  to  the  Rhysodini,  a tribe  of 
Carabidae  of  uncertain  position,  as  indicated  below. 

KEY  TO  GENERA  OF  NEOTROPICAL  SALCEDIINA  (ADULTS) 

1 Antennomere  2 twice  as  long  as  3.  Head  with  one  pair  of  supra-orbital 
setae;  pronotum  with  anterior  marginal  pair  of  setae;  elytron  with  row 
of  five  setae  along  stria  3.  Elytron  with  longitudinal  carinae  connected 
by  transverse  carinae.  Color  reddish-brown,  each  elytron  with  elongate, 

black  longitudinal  band  between  carinae  1 and  3 

Holoprizus  Putzeys,  1866. 

2 Antennomere  3 twice  as  long  as  2.  Head,  pronotum  and  elytra 

without  setae,  but  covered  with  minute,  whitish  scales.  Margin  of 
pronotum  and  elytra  non  crenulate.  Elytra  only  with  raised  longi- 
tudinal carinae,  1 fused  to  3 at  apex.  Color  greyish-brown  

Solenogenys  Westwood,  1859. 

26.  Holoprizus  Putzeys,  1866.  Monobasic,  known  only  from  very  few  specimens  from 
Brazilian  Amazonia. 

27.  Solengenys  Westwood,  1859  ( =Aulacinia  Thomson,  1857).  Two  species  are  known, 
one  from  the  Amazonian  Forest  (states  of  Amazonas  and  Para,  and  a second  species  from 
northern  Mato  Grosso,  at  the  edges  of  the  Amazonian  Forest. 

Tribe  Rhysodini  (=Rhysodidae) 

The  inclusion  of  rhysodids  as  a tribe  of  Carabidae  rather  than  a family  of  its  own  (which 
previously  was  even  placed  among  the  Polyphaga,  near  Colydiidae),  has  been  advocated 
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in  recent  years  by  Bell  & Bell  (1962)  and  Bell  (1970).  Hlavac  (1975),  in  a paper  on  the  pro- 
thorax of  Coleoptera,  includes  the  Rhysodini  as  a tribe  of  Carabidae.  According  to  these  au- 
thors the  Rhysodini  have  typical  caraboid  characters,  and  it  might  be  added  that  if  such  groups 
as  Cicindelinae,  Omophroninae  and  Paussinae,  among  others,  are  included  in  Carabidae,  the 
same  treatment  should  be  given  the  Rhysodidae. 

Their  closest  relatives  among  Carabidae  seem  to  be  the  Scaritini,  and  in  my  view  they  are 
closest  to  the  subtribe  Salcediina,  whose  adults  have  a superficial  resemblance  with  Rhysodini, 
and  also  have  the  widely  separated  hind  coxae,  with  a large  intercoxal  piece.  They  have,  how- 
ever, as  typical  Scaritini,  the  transverse  suture  in  front  of  the  hind  coxae,  which  is  absent  in 
Rhysodini. 

The  tribe  is  relatively  small,  formed  only  by  two  genera  (each  composed  of  several  subgen- 
era) with  worldwide  distribution,  and  a total  of  about  130  species.  Bell  (1970)  revised  the 
North  and  Middle  American  and  Antillean  fauna,  Vulcano  & Pereira  (1975;  in  press)  the 
South  American  species. 

The  Rhysodini  are  adapted  to  life  in  rotting  wood,  a habitat  shared  by  adults  and  larvae. 
Larvae  of  Neotropical  species  are  thus  far  undescribed;  Boving  (1929:  69,  pi.  15)  described 
the  larva  of  the  North  American  Clinidium  sculptile  Newman,  1838:  Burakowski  (1975,  32: 
271  ff)  described  that  of  the  European  R hysodes  sulcatus  (Fabricius,  1787). 

KEY  TO  GENERA  AND  SUBGENERA  OF  NEOTROPICAL  RHYSODINI  (ADULTS) 
(adapted  from  Grouvelle,  1903;  Bell,  1970  and  Vulcano  & Pereira,  1975) 

1 Elytron  with  first  (sutural)  interval  not  depressed  at  anterior  end; 
basal  scarps  of  elytra  thus  continuous.  Elytra  punctate-striate,  each 
with  seven  striae.  Eyes  lateral,  usually  large  and  rounded,  rarely  reduced 

(in  a Cuban  species)  Rhysodes  (sensu  lato)  Dalman,  1823. 

First  (sutural)  interval  strongly  depressed  below  level  of  disc  at 

anterior  end;  basal  scarps  of  elytra  thus  widely  separated.  Elytra  sul- 

cate,  each  with  six  sulci.  Eyes  longitudinally  elongate,  reduced  or 

absent Clinidum  (sensu  lato)  Kirby,  1835. 

2 Median  area  of  head  separating  frontal  lobes  

Rhysodes  (sensu  stricto). 

Median  area  of  head  not  separating  the  frontal  lobes  

Omoglymmius  Ganglbauer,  1892. 

3 Lateral  sulci  of  disc  of  pronotum  complete,  extended  to  anterior  margin 

of  pronotum  R hy sodiastes  Grouvelle,  1903. 

Lateral  sulci  of  disc  of  pronotum  incomplete,  extended  to  only  about 
middle  of  pronotum 4. 

4 Pronotum  with  two  marginal  grooves,  separated  by  carina  

Arcto clinidium  Bell,  1970. 

Pronotum  with  one  marginal  groove,  without  carina  

Clinidium  ( sensu  stricto). 

1.  Rhysodes  (sensu  lato)  Dalman,  1823  ( -Rhyzodes , Rhyssodes  auctt.).  A genus  very  poorly 
represented  in  the  Neotropics.  Bell  (1970:  302)  reports  an  unde.scribed  species  from  Cuba, 
which  should  be  placed  in  Rhysodes  s.  str. 

1.1.  Omoglymmius  Ganglbauer,  1892.  The  two  South  American  species  of  Rhysodes,  according  to  Grouvelle  (1903), 
belong  in  this  subgenus.  Vulcano  & Pereira  (in  press)  revised  the  two  species,  which  are  in  Bolivia  and  Brazil. 

2.  Clinidium  (sensu  lato)  Kirby,  1835.  A worldwide  genus,  whose  species  are  arranged  in 
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several  subgenera.  The  classically  accepted  subgenus  Clinidium  s.  str.  was  subdivided  by  Bell 
(1970);  Vulcano  & Pereira  (1975)  continue  to  use  Clinidium  s.  str.  in  this  classical  sense.  Three 
of  the  subgenera  of  Clinidium  thus  occur  in  the  Neotropical  Region. 

2.1.  Arctoclinidium  Bell,  1970.  A Nearctic  subgenus  which  ranges  into  Mexico  and  the  Guatemalan  highlands  (with  J 

two  species  in  Mexico  and  one  in  Guatemala.)  j 

2.2.  Clinidium  s.  str.  This  subgenus  is  well  represented  in  the  Neotropical  Region,  with  13  species  endemic  in  the 
Antilles  (most  described  as  new  by  Bell,  1970),  two  species  in  Costa  Rica,  and  13  species  in  northern  South  America  (especial-  j 
ly  the  Amazonian  Basin).  The  latter  were  revised  by  Vulcano  & Pereira  (1975). 

2.3.  Rhysodiastes  Grouvelle,  1903.  The  type-species  of  this  subgenus,  R.  parumcostatus  Fairmaire,  1868  (included  j 

originally  in  Rhysodes ),  was  described  from  Madagascar,  and  is  at  present  considered  conspecific  with  the  Brazilian  Clinidium 
costatum  Chevrolat,  1873.  It  is  most  probable  that  the  type  was  mislabelled,  but  the  question  has  not  yet  been  settled.  Vul-  j 

cano  & Pereira  (1975)  list  three  species  in  this  subgenus,  two  Amazonian  (one  of  them  extending  into  the  Atlantic  Forest),  j 

and  one  in  southeastern  Brazil. 

Tribe  Apotomini 

A monogeneric  tribe,  with  Palaearctic  (four),  African  (10),  African-Asiatic  (two),  Sumba- 
wan  (one)  and  Australian  (two)  species.  A distinct  species  was  recently  discovered  in  a few 
close  localities  in  northern  Mato  Grosso,  Brazil.  There  seems  to  be  no  doubt  that  the  species 
belongs  to  Apotomus  Illiger,  1807.  It  has,  however,  not  yet  been  described. 

Practically  nothing  is  known  about  the  habits  of  the  species  of  this  tribe.  Larvae  are  unknown. 
The  Brazilian  specimens  were  collected  at  light,  near  streams,  together  with  large  numbers  of  j 
aquatic  beetles  of  several  families.  j 

Tribe  Psydrini  (=Nomiini) 

: 

A tribe  with  few  taxa,  especially  from  temperate  parts  of  the  World.  Van  Emden  (1936a: 
50-51)  reorganized  the  tribe,  including  in  it  several  genera  of  uncertain  systematic  position, 
and  recognizing  five  subtribes.  In  this  new  system  two  South  American  genera,  formerly  of 
uncertain  position,  were  included  in  two  of  the  subtribes. 

KEY  TO  SUBTRIBES  OF  NEOTROPICAL  PSYDRINI  (ADULTS) 

Base  of  elytron  margined Melisoderina,  Tropopterus  Sober,  1849. 

Base  of  elytron  not  margined  2. 

1 ) Abdominal  sterna  IV-VI  each  with  sharp  transverse  suture  near  posterior 
margin.  Some  setae  of  umbilical  series  of  elytron  unusually  long.  Head, 
disc  of  pronotum,  and  elytral  intervals  punctate.  Scutellum  normally 

developed.  Body  sub-pedunculate  Nomiina,  Nomius  Laporte,  1834. 

Abdominal  sterna  without  sharp  transverse  sulci.  Setae  of  umbilical 
series  of  normal  length.  Head,  pronotum  and  elytral  intervals  impunc- 

tate.  Scutellum  very  small,  or  indistinct.  Body  not  pedunculate 

Meonidina , Bembidiomorphum  Champion,  1918. 

Subtribe  Nomiina 

1.  Nomius  Laporte,  1834.  Two  species  are  included  in  this  genus,  one  of  which  is  known 
only  from  Africa.  N.  pygmaeus  (Dejean,  1831)  is  Holarctic,  transcontinental  in  the  boreal  forest 
of  the  Nearctic  Region,  with  the  range  evidently  extending  in  the  mountains  to  the  northern  part 
of  the  Neotropical  Region:  one  specimen  was  collected  in  a pine  forest  at  2100  m elevation  in 
the  highlands  of  Chiapas,  Mexico. 

The  normal  habitat  is  probably  forest,  and  specimens  have  been  collected  under  bark  of 
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logs.  Adults  fly,  and  are  attracted  to  light,  at  night.  If  disturbed,  a beetle  emits  from  its 
pygidial  glands  a powerful  disaggreable  odor,  hence  the  common  name  “stinking  beetle”  for 
this  species  (Lindroth,  1961:  175). 

Specimens  of  the  related  Psydrus  piceus  LeConte,  1846,  have  been  collected  in  southern 
Arizona  (McCleve,  1975),  and  may  be  expected  in  the  mountains  of  Middle  America.  Adults 
have  all  articles  of  the  antennae  pubescent,  in  contrast  to  N.  pygmaeus  specimens,  in  which 
articles  1-3  have  only  the  normal  fixed  setae.  Also  members  of  the  two  groups  differ  in  de- 
tails of  the  elytra:  a small  humeral  tooth  and  absence  of  setigerous  punctures  characterize 
N.  pygmaeus ; whereas  absence  of  a humeral  tooth  and  presence  of  one  or  two  discal  setiger- 
ous punctures  characterized,  piceus.  [GEB] 

Subtribe  Meonidina 

Straneo  (1969a)  regards  this  group  as  a tribe,  the  Meonidini. 

2.  Bembidiomorphum  Champion,  1918.  Monobasic,  from  Chile.  Csiki  (1928a:  144)  inclu- 
ded the  genus  in  Merizodini;  van  Emden  (1936a:  51)  transferred  it  to  Psydrini,  considering 

the  genus  as  representative  of  the  Meonidina.  Van  Emden’s  Meonidina  are  formed  by  the  ptero- 
stichine  subtribe  Meonidi  (of  Csiki,  1928:  484),  with  a few  Australian  representatives  and  the 
Chilean  genus  Bembidiomorphum. 

Subtribe  Melisoderina 

3.  Tropopterus  Solier,  1849  ( =Tropidopterus  Gemminger  & Harold,  1868).  With  a few  New 
Zealand  species,  three  in  Chile  and  one  in  Peru.  Csiki  (1927b:  486)  placed  Tropopterus  in  the 
pterostichine  subtribe  Tropidopteri,  but  van  Emden  (1936a:  51)  united  Tropopterus  with  the 
subtribe  Melisoderi,  also  of  Pterostichini  (with  five  Australian  genera),  to  form  the  Melisoder- 
ina of  Psydrini. 

Sloane  (1898,  23:  470)  also  included  the  “group  Tropopterides”  in  the  tribe  Nomiini  (=Psy- 
drini),  uniting  in  it  the  genera  Tropopterus  and  Mecyclothorax  Sharp,  1903.  More  recently 
Moore  (1963b,  1 15:  277)  considered  a tribe  Tropidopterini  to  include  the  genus  in  a subfam- 
ily Psydrinae.  Straneo  (1969a:  967)  placed  Tropopterus  in  Pterostichini,  next  to  Ago num. 

The  first  larva  of  the  tribe  (of  Melisodera  picipennis  Westwood,  1835),  was  described  from 
Australia  (Moore,  1964:  244-245). 


Tribe  Broscini 

This  tribe  includes  26  genera  (Csiki,  1928a:  97),  of  peculiar  distribution:  Holarctic,  Austral- 
ian and  southern  part  of  the  Neotropical  Region. 

Jeannel  (1941 : 286)  extracted  from  the  Broscini  Cnemalobus  Guerin,  1839  ( =Cnemacan - 
thus  auct.),  (which  forms  a distinct  tribe,  the  Cnemacanthini).  Ball  (1956b)  studied  Broscini 
at  the  generic  level,  proposing  a subdivision  in  three  subtribes  (of  which  one,  the  Broscina,  is 
not  represented  in  the  Neotropics).  There  is  an  old  revision  of  the  tribe  by  Putzeys  (1868). 
Nothing  is  known  of  habits  or  larvae  of  the  South  American  species. 

Subtribe  Barypina 

A monobasic,  exclusively  Neotropical  subtribe. 

1.  Barypus  Dejean,  1828  ( =Odontomerus  Solier,  1849).  A genus  formed  of  three  subgenera, 
the  latter  distinguished  as  follows  (according  to  Putzeys,  1868). 
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KEY  TO  SUBGENERA  OF  BAR  YPUS  (ADULTS) 


1 Front  tarsus  of  male  enlarged  Barypus  (sensu  stricto). 

1'  Front  tarsus  of  male  and  female  normal  2. 

2 ( 1')  Front  tibia  slightly  widened  at  external  extremity  

Cardiophthalmus  Curtis,  1839. 

2'  Front  tibia  not  dilated A rathymus  Guerin,  1841. 

1.1.  Barypus  s.  str.  Includes  two  species  from  Uruguay  and  two  from  Argentina. 

1.2.  Arathymus  Guerin,  1841.  With  two  Chilean  species. 

1.3.  Cardiophthalmus  Curtis,  1839  (= Tetraodes  Blanchard,  1853).  Two  Patagonian  and  one  Uruguayan  species  are 
placed  in  this  subgenus. 

Subtribe  Creobiina 

According  to  Ball  (1956b:  42)  this  subtribe  occurs  in  South  America  and  Australia.  In 
this  part  of  the  World  it  includes  two  genera  (distinguished  as  follows,  according  to  Semenov, 
1900:  80). 
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KEY  TO  GENERA  OF  NEOTROPICAL  CREOBIINA  (ADULTS) 


Head  with  single  pair  of  supra-orbital  setae.  Pronotum  with  1 or  2 pairs 
of  marginal  setae.  Elytron  without  humeral  plica.  . . . Cascellius  Curtis,  1839. 
With  three  or  more  pairs  of  supra-orbital  setae.  Pronotum  with  four 
pairs  of  marginal  setae,  two  pairs  behind  middle.  Elytron  with  humeral 
plica  Creobius  Guerin,  1839. 


2.  Cascellius  Curtis,  1839.  Four  exclusively  Chilean  species. 

3.  Creobius  Guerin,  1839.  Originally  described  as  a subgenus  of  Feronia  (Pterostichini), 
Putzeys  considered  Creobius  congeneric  with  Cascellius  (1868:  306-307).  Semenov  (1900: 
80)  reinstated  it  as  a valid  genus.  It  includes  two  species,  C.  eydouxi  Guerin,  1839,  from  Peru 
and  Chile,  and  C.  australis  Schweiger,  1959,  from  Lago  Nahuel  Huapi,  Argentina. 


Tribe  Bembidiini 


Tribe  of  worldwide  distribution,  predominant  in  cold  and  temperate  regions  of  the  north- 
ern Hemisphere.  In  South  America  the  tribe  is  well  represented  in  the  southern  parts;  Central 
America  and  the  Antilles  have  a small  number  of  species,  some  with  clear  Nearctic  relation- 
ships. The  tropical  species  of  South  America  have  not  been  studied  in  recent  years,  and  are 
rarely  found  in  collections.  Their  generic  status  is  thus  uncertain.  In  recent  years  this  fauna, 
especially  the  Tachyina,  is  being  studied  by  T.L.  Erwin.  Jeannel  (1962)  studied  the  fauna  of 
the  southern  parts  of  South  America,  unfortunately  recognizing  too  many  genus-group  taxa. 
Thus,  this  fauna  is  still  in  need  of  a thorough  revision. 

The  habits  of  Bembidiini  are  varied.  Members  of  Bembidiina  are  mostly  riparian  or  seabeach 
species,  a few  occur  near  inland  ponds  and  at  the  edges  of  wet  alkalie  sloughs.  Anillina  inclu- 
des tiny  endogean,  anophthalmous  individuals  which  live  in  deep  humus  in  upland  habitats. 
Several  new  species  were  recently  discovered  in  Guatemala  using  sifting  and  berlese  methods; 
many  more  will  doubtless  be  found  throughout  the  Neotropical  Region.  Tachyina  are  the  most 
diverse  of  the  tribe.  These  rather  small  beetles  occur  as  arboricoles,  in  wood  and  under  bark, 
epigean  and  hypogean,  near  water  of  all  kinds,  on  sea  beaches,  and  near  other  salt  deposits. 
Several  live  among  epiphytes  in  the  canopy.  Larvae  are  known  for  Tachyta  and  Tachymenis 
(Erwin,  1975)  and  probably  for  Xystosomus  (Erwin,  1975;  van  Emden,  1942).  [TLE] 
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KEY  TO  SUBTRIBES  OF  NEOTROPICAL  BEMBIDIINI  (ADULTS)1 

Front  tibia  truncate,  not  notched  apico-laterally 2. 

Front  tibia  obliquely  and  strongly  notched  apico-laterally  3. 

Abbreviated  scutellar  interneur*  present;  recurrent  groove  of  elytral 

apex  absent Bembidiina. 

Abbreviated  scutellar  interneur  absent;  recurrent  groove  of  elytron 

present  Tachyina,  in  part  ( Xystosomus  and  Mioptachys). 

Body  pale  and  generally  pilose;  with  or  without  eyes,  IF  with  eyes  the 

head  somewhat  withdrawn  into  pronotum  4. 

Body  pale  or  dark,  with  fixed  tactile  setae  only;  eyes  always  present;  head 

never  withdrawn  into  pronotum Tachyina. 

Labrum  deeply  notched  and  covering  mandibles;  elytral  apices  soft, 
separated  at  suture,  and  more  or  less  truncate;  flight  wings  and  eyes 

usually  present Tachyina,  in  part  ( Lymnastis  and  Micratopus). 

Labrum  entire  and  not  covering  mandibles;  elytral  apices  normal,  not 
soft,  held  together  at  suture  (often  fused)  and  rounded;  flight  wings 
and  eyes  always  absent Anillina. 

Subtribe  Anillina 

Jeannel  (1937,  1963)  published  two  monographs  about  this  group.  Predominantly  occur- 
ring in  temperate  zones,  there  are  few  representatives  in  the  Neotropical  Region.  Taglianti 
(1973)  studied  the  Middle  American  species,  and  related  to  these  the  Galapagan  genus  Mystro- 
ceridius  Reichardt,  1970,  of  uncertain  position.  It  is  most  probable  that  the  poorness  of  our 
tropical  fauna  is  due  to  the  lack  of  collections  in  suitable  habitats. 

The  following  genera  are  included: 

1.  Nothanillus  Jeannel,  1962.  Monobasic,  Chilean,  the  only  representative  of  the  Anillina 
in  the  fauna  of  southern  South  America. 

2.  Stylulus  Schaufuss,  1882  ( -Petrocharis  Ehlers,  1884).  A monobasic  genus  from  the  Vir- 
gin Islands  and  southeastern  United  States,  originally  described  in  Colydiidae. 

3.  Stylulites  Jeannel,  1963.  Monobasic,  from  southern  Brazil  (Santa  Catarina). 

4.  Geocharidius  Jeannel,  1963.  A genus  described  for  Anillus  integripennis  Bates,  1882, 
from  Guatemala.  A second  species  was  described  by  Taglianti  (1973)  from  caves  in  Chiapas, 
Mexico. 

5:  Mexanillus  Taglianti,  1973.  Troglobitic,  monobasic,  also  from  Chiapas,  Mexico. 

Subtribe  Tachyina  (including  Micratopina,  = Limnastina) 

A diverse  subtribe,  until  very  recently  very  chaotic  from  the  taxonomic  point  of  view.  Most 
authors  have  considered  Micratopina  (=Limnastina)  a distinct  group,  but  Erwin  (1974c),  united 
the  Micratopina  and  Tachyina.  Jeannel  (1962)  studied  the  Tachyina  ( sensu  stricto ) of  the  south- 
ern tip  of  South  America,  having  described  a few  new  genera.  Erwin  (1974a)  redefined  the  gen- 
era, synonymizing  some  names  proposed  by  Jeannel,  and  is  publishing  revisions  of  the  genera. 
(Erwin,  1973,  1974a,  1975a). 


1 [TLE] 

* “Interneur”.  Erwin  (1974a:  4)  writes  “Eight  structural  rows  on  each  elytron  is  plesiomorphic  in  Tachyina.  In  certain 
groups,  one  or  more  of  these  structural  rows  have  disappeared.  In  describing  these  animals  it  is  sometimes' necessary  to  indi- 
cate which  rows  have  been  lost . . . One  cannot  state  “stria  7 absent”  without  meaning  the  plesiomorphic  elytral  structure 
was  indeed  a stria;  it  may  have  been  a serial  row  of  punctures  or  some  other  modification  of  the  unnamed  structure.  In  this 
case  I have  adopted  a new  term  to  mean  the  basic  elytral  structure  occurring  between  the  elytral  intervals  and  this  term  is 
“interneur”. 
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KEY  TO  GENERA  OF  NEOTROPICAL  TACHYINA  (ADULTS) 
(from  Erwin,  1974c:  127-128;  see  Erwin,  1974a,  for  elytral  setae  codes) 


1 

r 

2 ( n 
2' 

3 (2) 
3' 

4 ( 3 ) 
4' 

5 ( 3') 
5' 

6 ( 5 ) 
6' 

7 ( 5') 
7' 

8 ( 2') 
8' 

9 ( 8 ) 
9' 

10  ( 8') 
10' 

11  (10') 
11' 


Elytron  impunctate,  with  eight  longitudinal  carinae  extended  from  base 

to  apex.  Pronotum  with  five  carinae.  Head  with  three  carinae 

Costitachys  Erwin,  1974. 


Elytra,  pronotum  and  head  non-carinate  or,  elytra  carinate-punctate 2. 

Mentum  without  deep  foveae,  with  or  without  shallow  depressions  on 

each  side 3. 

Mentum  with  two  deep  foveae,  each  circular  or  horseshoe-shaped  8. 

Front  tibia  almost  or  perfectly  truncate  at  apex 4. 

Front  tibia  strongly  cut  apico-laterally 5. 

Elytral  disc  without  setae  Ed2-6.  Specimen  convex 


Xystosomus  Schaum,  1863. 

Elytral  disc  with  setae  Ed3  and  5.  Convex  or  depressed,  with  strongly 

re  flexed  pronotal  margins  Mioptachys  Bates,  1882. 

Elytra  and  abdominal  sterna  sparsely  pubescent,  usually  remaining  parts 
of  body  also  pubescent.  Testaceous  or  flavo-testaceous  color.  Head  slightly 


or  strongly  retracted  in  pronotum.  Recurrent  stria  of  elytron  absent  or 

weakly  marked 6. 

Elytra  and  abdominal  sterna  not  pubescent.  Testaceous  or  black.  Head  not 

retracted  in  pronotum.  Recurrent  stria  well  marked  7. 

Anal  sternum  of  both  sexes  with  four  long  setae  along  posterior  margin, 


lateral  setae  falciform  Micratopus  Casey,  1914. 

Anal  sternum  with  long,  erect  setae:  male  with  two,  female  with  four 

Lymnastis  Motschulsky,  .1862. 

Recurrent  stria  of  elytron  short,  curved,  closer  to  suture  than  to  lateral 

margin.  Form  convex  or  subdepressed Elaphropus  Motschulsky,  1839. 

Recurrent  stria  elongate,  straight,  very  close  to  lateral  margin.  Form 
usually  depressed  Tachyta  Kirby,  1837. 


Recurrent  stria  elongate,  extended  anteriorly  beyond  seta  Ed6,  and 

from  there  curved  backward,  hook-shaped  9. 

Recurrent  stria  short,  curved,  not  extended  beyond  seta  Ed6,  or  elongate, 

and  near  lateral  margin 10. 

Elytral  interneur*  8 subsulcate  beyond  middle,  with  apical  portion  of 
sulcus  curved  medially  behind  setae  Eo5  and  6.  Recurrent  stria  in 


form  of  hook  around  Ed6  Paratachys  Casey,  1918. 

Elytral  interneur  8 subsulcate,  but  not  curved  medially  next  to  Eo5 
and  6.  Recurrent  stria  in  form  of  hook  around  Ed6  or  erased  near  Ed6  . . . 

Tachys  Stephens,  1829. 

Pronotum  without  posterior  angles.  Form  pedunculate.  Interneur  8 

externally  absent Lio tachys  Bates,  1871. 

Pronotum  with  posterior  angles,  or  at  least  not  with  pedunculate  form. 
Interneur  8 complete,  or  at  least  present  anteriorly  and/or  posteriorly  . . .11. 
Elytral  interneurs  erased  or  weakly  striate.  Form  small  and  depressed 

or  subdepressed.  Testaceous  or  flavous  Polyderis  Motschulsky,  1862. 

Elytral  interneurs  punctate  or  sulcate-striate  12. 


See  footnote  p.  397. 
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12  (1 1')  Elytral  interneur  8 with  post-humeral  fovea(e),  usually  in  basal  fourth 

or  in  the  middle,  or  elytra  with  8 completely  punctate  interneurs  

Pericompsus  LeConte,  1851. 

12'  Elytral  interneur  8 non-foveolate,  nor  elytron  with  more  than  5 inter- 
neurs externally  visible  Meo tachys  Erwin,  1974. 

6.  Costitachys  Erwin,  1974.  Monobasic,  described  for  the  Amazonian  Costitachys  inusitatus 
Erwin,  1974. 

7.  Xystosomus  Schaum,  1863.  Includes  32  Neotropical  species  (21  occurring  in  Brazil),  re- 
cently revised  by  Erwin  (1973).  The  species  of  Xystosomus  are  arboricolous. 

8.  Mioptachys  Bates,  1882  ( =Tachymenis  Motschulsky,  1862,  junior  homonym  of  Tachy- 
menis  Wiegmann,  1835.  For  details,  see  Erwin,  1976).  A predominantly  Neotropical  genus 
(12  named  species,  four  in  Brazil),  with  a single  species  in  the  Nearctic  Region. 

9.  Micratopus  Casey,  1914  ( =Blemus  LeConte,  1848,  not  Stephens).  As  redefined  by  Erwin 
(1974a),  this  genus  includes  three  Antillean  species,  one  from  Brazil  and  one  Nearctic.  (Erwin 
(1974c:  125)  mentions  about  40  undescribed  species  in  this  genus). 

10.  Lymnastis  Motschulsky,  1862  {=Limnastis  auct.  =Paralimnastis  Jeannel,  1932).  With 
most  of  its  species  in  the  Old  World,  this  genus  is  represented  in  the  New  World  by  a single 
species,  L.  americana  Darlington,  1934,  from  Cuba. 

1 1.  Elaphropus  Motschulsky,  1839  ( =Tachylopha  Motschulsky,  1862;  =Tachyura  Motschul- 
sky, 1862;  =Bary tachys  Chaudoir,  1868;  -Sphaerotachys  Mueller,  1926;  = Trepanotachys 
Alluaud,  1933;  =Tachyphanes  Jeannel,  1946).  A predominantly  Elolarctic  genus,  with  numer- 
ous species  in  the  Old  World,  several  in  the  Nearctic,  and  10  or  so  in  the  Neotropics. 

12.  Tachyta  Kirby,  1837.  A Holarctic  genus.  T.  hispaniolae  Darlington,  1934,  occurs  in  the 
Antilles  and  T.  nana  inornata  Say,  1823  ranges  south  to  Belieze.  Revised  by  Erwin  (1975a). 

13.  Paratachys  Casey,  1918  ( =Eotachys  Jeannel,  1941).  A worldwide  genus,  with  hundreds 
of  Neotropical  species;  almost  totally  undescribed.  These  are  predominantly  from  Mexico, 
Central  America  and  Antilles  but  several  are  known  from  Brazil  and  other  countries. 

14.  Tachys  Stephens,  1828  (=Isotachys  Casey,  1918).  A Nearctic  genus,  with  several  species 
in  Mexico,  Guatemala  and  Antilles.  A single  species  is  known  from  Argentina. 

15.  Liotachys  Bates,  1871.  A monobasic  genus,  widely  distributed  throughout  the  Amazon- 
ian Region.  Liotachys  ant ennat us  Bates,  1871,  was  recently  mistakenly  described  as  Asklepia 
ocellata  (Reichardt,  1974d). 

16.  Polyderis  Motschulsky,  1862  {=Micro tachys  Casey,  1918  -Neotachys  Kult,  1961  =Poly- 
deridius  Jeannel,  1962).  Worldwide,  with  four  species  in  Central  America  and  the  Antilles  and 
one  in  Argentina.  Erwin  (1971b)  described  P.  antigua  from  Tertiary  Amber  from  Chiapas, 
Mexico. 

17.  Meotachys  Erwin,  1974c.  Neotropical,  with  eight  species,  of  which  four  are  known  from 
Brazil.  The  genus  has  not  yet  been  recorded  from  the  Antilles. 

18.  Pericompsus  (sensu  lato)  LeConte,  1851  ( =Tachysops  Casey,  1918  =Tachysalis  Casey, 
1918  =Leiotachys  Jeannel,  1962  =Leptotachys  Jeannel,  1962).  In  his  recent  revision  of  the 
genus,  Erwin  (1974a)  arranged  Pericompsus  in  three  subgenera,  two  neotropical  and  Upocomp- 
sus  Erwin,  1974,  with  nine  species  in  the  Australian  Region. 

The  two  Neotropical  subgenera  are  distinguished  as  follows: 

1 Interneur  8 with  deep  almost  perforate  fovea,  in  middle  of  elytron  or 

slightly  in  front  of  middle.  Each  elytron  also  with  two  subhumeral, 

variously  placed  foveae.  Setae  Eo4  in  position  “d” 

Pericompsus  ( sensu  stricto). 
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1'  Interneur  8 without  fovea  in  or  near  middle.  Foveae  posterior  to 

humeri  shallow,  each  with  seta,  or  small,  perforated,  in  basal  0.25, 
next  to  seta  Eo4c;  or  foveae  absent Eidocompsus  Erwin,  1974. 

18.1.  Eidocompsus  Erwin,  1974a.  With  13  Neotropical  species,  of  which  six  are  known  from  Brazil. 

18.2.  Pericompsus  (sensu  stricto).  With  46  species,  of  which  14  are  known  from  Brazil.  Some  species  are  in  the 
United  States  and  the  Antilles. 

Another  new  genus  was  recently  discovered  in  the  Amazon  Basin  and  will  soon  be  described.  [TLE] 


Subtribe  Bembidiina 

A highly  diverse  subtribe,  taxonomically  complex,  especially  because  of  the  large  number 
of  genera  and  subgenera  described  by  Jeannel  for  the  fauna  of  the  southern  tip  of  South  Am- 
erica. This  fauna  needs  to  be  restudied,  and  it  is  certain  that  only  few  of  the  genus-group  taxa 
described  by  him  need  recognition. 

Very  few  species  are  known  from  tropical  parts  of  the  Neotropical  Region. 

19.  Bembidion  (sensu  lato)  Latreille,  1802  ( =Bembidium  auctt.).  A worldwide  genus,  subdi- 
vided in  a large  number  of  subgenera.  Five  are  recorded  from  the  Neotropics. 

19.1.  Chrysobracteon  Notolitzky,  1914.  According  to  Lindroth  (1963)  who  presents  a large  list  of  synonyms  for  | 
this  subgenus,  it  is  a subgenus  of  Holarctic  distribution.  Jeannel  included  a Chilean  species  in  this  same  subgenus  (Jeannel, 

1962). 

19.2.  Metallina  Motschulsky,  1850.  Two  species,  one  from  Peru  and  one  from  French  Guiana,  are  included  in  this 

subgenus,  which  is  also  Holarctic.  j 

19.3.  Diplocampa  Bedel,  1896.  Most  species  are  Palaearctic,  but  with  one  in  the  United  States  and  one  in  Venezuela. 

19.4.  Cyclolopha  Casey,  1918.  Two  Mexican  species. 

19.5.  Philochthus  Stephens,  1829.  According  to  Lindroth  (1963:  259)  this  is  a typically  Palaearctic  group.  Five  Cen-  j; 
tral  American  species  are  included  in  it. 

Twenty  South  American  species  of  Bembidion  are  considered  “incertae  sedis”. 

20.  Notaphus  Stephens,  1828.  Lindroth  (1963:  357)  includes Notaphus  in  Bembidion,  and 
dicussses  its  validity  as  a subgenus.  Jeannel  (1962)  considered  it  as  a distinct  genus,  with  three 
subgenera  in  the  southern  part  of  South  America: 

20.1.  Notaphus  s.  str.  With  10  Chilean  species. 

20.2.  Austronotaphus  Jeannel,  1962.  Four  Chilean  species. 

20.3.  Notaphidius  Jeannel,  1962.  Four  Chilean  species. 

Incertae  sedis:  6 South  American  species. 

21.  Nothocys  Jeannel,  1962.  With  1 1 Chilean  and  Patagonian  species  originally  included  in 
Bembidion. 

22.  Notaphiellus  Jeannel,  1962.  Includes  species  (six  from  Chile  and  Patagonia)  originally 
placed  in  Bembidion. 

23.  Notholopha  (sensu  lato)  Jeannel,  1962.  Includes  Chilean  species  of  Bembidion,  with  two 
subgenera: 

23.1.  Notholopha  sensu  stricto,  with  four  species. 

23.2.  Pacmophena  Jeannel,  1962.  Five  species. 

24.  Pseudotrepanes  Jeannel,  1962.  Monobasic,  described  for  the  Chilean  Bembidion  derbesi 
Sober,  1849. 

25.  Peryphus  (sensu  lato)  Stephens,  1828.  Lindroth  considers  this  only  as  a species  group  of 
Bembidion  (Lindroth,  1963:  312);  several  authors  consider  it  as  a subgenus;  Jeannel  raised  it 
to  genus.  It  is  a very  diverse  group,  with  worldwide  distribution.  Jeannel  recognized  four  South 
American  subgenera: 

25.1.  Peryphus  (sensu  stricto).  Four  species  in  South  America 

25.2.  Antiperyphus  Jeannel,  1962.  Includes  10  Chilean  species. 
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25.3.  Chilioperyphus  Jeannel,  1962.  Includes  two  Chilean  species. 

25.4.  Antiperyphanes  Jeannel,  1962.  Includes  two  Chilean  species  originally  placed  in  Peryphus. 

27.  Plocamoperyphus  Jeannel,  1962.  A monobasic  genus  from  Chile. 

28.  Notoperyphus  Bonnaird  de  Saludo,  1969.  Includes  two  Chilean  species. 

29.  Bembidarenas  Erwin,  1972a.  Described  for  Bembidion  reicheellum  Csiki,  1929,  a species 
Jeannel  (1962:  653)  placed  in  Plataphus  Motschulsky,  1864.  Negre  (1973a)  described  a second 
species  of  the  genus,  from  the  southern  tip  of  South  America. 

Tribe  Pogonini 

A tribe  of  eight  genera,  according  to  Csiki,  1928,  especially  of  the  Old  World,  with  halophile 
species  whose  members  are  encountered  along  sea  shores  or  at  the  margins  of  salt  lakes.  Chaud- 
oir  (1871b)  studied  the  whole  group;  the  two  genera  occurring  in  the  Neotropical  Region  were 
recently  studied  by  Reichardt  (1974a).  Immature  stages  are  only  known  for  Old  World  species 
(van  Emden,  1942:  17). 

KEY  TO  GENERA  OF  NEOTROPICAL  POGONINI  (ADULTS) 

1 Tooth  of  mentum  bilobed.  Penultimate  maxillary  palpomere  glabrous. 

Pronotum  with  two  pairs  of  marginal  setae.  Humerus  of  elytron  with 
short,  oblique  carina,  striae  erased  near  base  . .Diplochaetus  Chaudoir,  1871. 

T Tooth  of  mentum  simple.  Penultimate  maxillary  palpomere  pubescent. 

Pronotum  with  one  pair  of  marginal  setae.  Humerus  without  carina; 
elytral  striae  complete  Ochtozetus  Chaudoir,  1871. 

1.  Diplochaetus  Chaudoir,  1871.  Two  species  in  the  United  States,  one  in  Mexico  and  one 
in  the  Antilles  and  northern  South  America  (also  recorded  from  Brazil).  Members  live  on 
coastal  and  lowland  saline  beaches.  Adults  are  nocturnal. 

2.  Ochtozetus  Chaudoir,  1871.  Monobasic.  Populations  of  Ochtozetus  bicolor  (Brulle,  1838), 
known  from  Brazil,  Uruguay  and  Argentina,  live  on  river  beaches,  and  adults  seem  to  be  noc- 
turnal. 


Tribe  Zolini  (=Merizodini) 

A tribe  with  small,  apterous  adults,  restricted  to  Australia,  Tasmania,  New  Zealand  and 
southern  South  America.  Csiki  (1928a:  223-226)  recognized  six  genera. 

Jeannel  (1962)  ordered  the  genera  in  two  subtribes:  Merizodina  (occurring  in  Australia  and 
South  America)  and  Oopterina  (restricted  to  the  Australian  Region).  Only  one  genus  is  known 
from  South  America: 

1.  Merizodus  Sober,  1849  ( =Dormeyeria  Enderlein,  1912).  Three  species,  from  southern 
Chile  and  neighboring  areas  of  Argentina.  One  of  the  species  is  also  recorded  from  the  Islas 
Malvinas  and  Kerguelen  Islands. 

Bembidiomorphum  Champion,  1918,  has  been  transferred  to  Meonidina  (p.  395). 

Tribe  Trechini 

A tribe  of  small  carabids  of  worldwide  distribution,  but  with  predominance  of  genera  and 
species  in  the  cold  and  temperate  parts  of  the  World  (distribution  similar  to  that  of  Bembidion). 
With  regard  to  way  of  life,  the  taxa  are  organized  in  two  groups,  one  with  subterranean  habits 
(usually  cavernicolous  species),  with  reduced  eyes,  and  a terricolous  group,  with  well  develop- 
ed eyes.  A small  subgroup  of  the  latter  are  marine  species,  which  live  on  rocks  in  the  intertidal 
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zone.  In  the  Neotropical  Region  marine  species  are  only  known  from  southern  South  America. 

In  the  tropical  parts  of  the  continent  relatively  few  species  are  known,  possibly  because  they 
have  not  been  collected,  since  they  occur  in  habitats  rarely  collected,  i.e.  humus  and  soil. 

This  tribe  was  one  of  the  preferred  groups  of  carabids  of  Rene  Jeannel,  who  treated  them 
as  a subfamily  in  his  classic  monograph  published  in  1926,  1927  and  1928.  More  recently 
Jeannel  studied  the  Chilean  fauna  (1962).  Other  groups  which  occur  in  the  Andes  have  been 
studied  by  Mateu  & Negre  (1972).  The  Nearctic  fauna  is  better  known  (studies  by  Barr),  in- 
cluding species  which  are  in  Mexico  (especially  studied  by  Barr  and  Bolivar;  see  also  Taglianti, 
1972). 

One  of  the  taxonomic  problems  with  this  group,  a consequence  of  the  large  number  of  taxa  I 
included,  is  its  higher  classification.  First  considered  a subfamily  by  Jeannel  (1926)  the  group 
was  later  treated  as  a family  by  the  same  author  (1942b,  1946,  1962).  Barr  (1971),  Moore  (1972) 
and  others,  have  also  considered  it  as  a subfamily.  Following  the  concept  used  for  other  groups 
in  this  family,  it  seems  more  accurate  to  consider  them  as  a tribe,  and  the  system  proposed  by 
Barr  (1971)  is  here  adopted,  ranking  his  three  tribes  as  subtribes,  and  not  using  the  subtribes 
proposed  by  him.  Jeannel  (1962:  539)  recognized  five  tribes  (which  would  be  equivalent  to 
subtribes  in  our  system),  based  especially  on  characters  of  the  male  genitalia.  Several  groups 
which  were  considered  genera  by  Jeannel,  will  probably  not  be  maintained  in  the  future  (see 
same  comments  from  Bembidiini,  p.  396). 

Larvae  of  Neotropical  species  are  unknown;  those  from  the  Old  World  are  well  known  (van 
Emden,  1942:  28-30). 

Subtribe  Trechodina 

1.  Cnides  Motschulsky,  1862.  The  sole  Neotropical  representative  of  the  subtribe,  studied 
by  Jeannel  (1958),  with  a distribution  which  ranges  from  Mexico  to  Brazil.  It  includes  eight 
species,  of  which  three  have  been  recorded  from  Brazil. 

Subtribe  Perileptina 

2.  Perileptus  Schaum,  1860.  A genus  characterized  by  pubescent  eyes  of  adults.  Only  four 
Antillean  species  are  known. 

Subtribe  Trechina 

3.  Kenodactylus  Broun,  1909  ( =Aepomorphus  Jeannel,  1926).  With  disjunct  distribution: 
one  species  on  Campbell  Islands  (south  of  New  Zealand)  and  one  on  Tierra  del  Fuego  and  Islas 
Malvinas.  The  species  have  marine  habits. 

4.  Thalassobius  Solier,  1849.  Monobasic,  from  southern  Chile,  also  of  marine  habits. 

5.  Aemalodera  Solier,  1849  ( =Homalodera  auct.).  Four  species  in  Chile  and  neighboring 
areas  of  Argentina. 

6.  Homaloderodes  Jeannel,  1962.  Monobasic,  from  Chile. 

7.  Trechisibus  (sensu  lato ) Motschulsky,  1862.  A genus,  with  typically  Andean  distribution; 

it  was  studied  by  Mateu  & Negre  (1972),  who  proposed  the  synonymy  of  Pseudaepus  Schweiger, 
1958.  Mateu  & Negre  consider  six  subgenera  of  Trechisibus. 

7.1.  Trechisibus  (sensu  stricto)  ( =Pseudaepus  Schweiger,  1959).  This  subgenus  includes  35  species,  with  a distribu- 
tion which  ranges  from  Peru,  Bolivia,  Chile  and  Argentina  to  the  Islas  Malvinas. 

7.2.  Trechisibiellus  Jeannel,  1962.  Two  Peruvian  species. 

7.3.  Trechisibiorites  Jeannel,  1962.  Includes  two  species  from  Bolivia  and  northern  Chile. 

7.4.  Trechisibioderus  Mateu  & Negre,  1972.  Includes  16  species  from  Peru,  Bolivia,  Chile  and  Argentina. 

7.5.  Trechisibioides  Udno,  1972.  Six  Peruvian  species. 

7.6.  Trechisibitus  Bonniard  de  Saludo,  1969.  Four  Chilean  species. 
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8.  Nothotrechisibus  Ueno,  1971.  Monobasic,  from  Chile. 

9.  Putzeysius  Jeannel,  1962.  Monobasic,  from  northern  Chile. 

10.  Pseudocnides  (sensu  lato)  Jeannel,  1927.  Andean  in  distribution.  Mateu  & Negre  (1972) 
recognized  three  subgenera. 

10.1.  Pseudocnides  (sensu  stricto).  Three  Chilean  species. 

10.2.  Gipsyella  Schweiger,  1958.  Originally  described  as  a distinct  genus,  it  was  included  in  Pseudocnides  by  Mateu 
& Ne'gre  (1972).  The  subgenus  includes  two  species,  one  from  Ecuador  and  one  from  Tierra  del  Fuego. 

10.3.  Boliviocnides  Mateu  & Negre,  1972.  Monobasic,  from  Bolivia. 

1 1.  Trechichomimus  Mateu  & Negre,  1972.  Monobasic,  from  southern  Chile. 

12.  Trechinotus  Jeannel,  1962.  A Chilean  genus,  with  three  species. 

13.  Oxytrechus  Jeannel,  1927.  Four  species,  which  occur  from  Ecuador,  Peru  and  Uruguay 
to  northern  Chile. 

[ 14.  Trechus  Clairville,  1806.  Holarctic,  with  several  species  in  the  United  States,  and  two 
species  from  higher  altitude  in  Mexico.  ] 

15.  Paratrechus  ( sensu  lato)  Jeannel,  1920.  The  species  are  arrayed  in  two  subgenera: 

15.1.  Paratrechus  (sensu  stricto).  With  extensive  distribution,  from  the  United  States  to  Brazil  (from  where  a single 
species  is  known). 

15.2.  Hygroduvalius  Bolivar,  1941.  Endemic  to  Mexico,  with  two  species. 

16.  Mexaphaenops  Bolivar,  1943.  An  endemic  genus  of  Mexico,  with  four  troglobitic  species. 
Of  the  genera  of  Trechini  listed  above,  only  two  occur  in  Brazil,  and  are  distinguished  by  the 
following  key: 

1 Mandibles  with  pre-molar  tooth  Cnides  Motschulsky,  1862. 

Mandibles  without  pre-molar  tooth Paratrechus  Jeannel,  1920. 

Tribe  Panagaeini 

A tribe  with  17  genera  (Csiki,  1929:  347)  of  worldwide  distribution.  In  the  New  World  are 
five  genera,  of  which  four  are  in  South  America. 

Jeannel  (1942a:  984,  1949:  849)  placed  the  genus  Tichonilla  Strand,  1942  together  with 
the  panagaeine  Brachygnathus  Perty,  1830  in  a subfamily  Tichoniinae  of  his  Panagaeidae.  The 
characters  used  to  distinguish  Trichoniinae  from  Panagaeinae  are  not  good,  and  it  is  my  opinion 
that  Tichonilla  is  not  a panagaeine.  The  placement  of  Brachygnathus  in  this  tribe  seems  also 
debatable  (see  discussion  under  Peleciini,  p.  429  )• 

Nothing  is  known  about  the  habits  and  way  of  life  of  the  South  American  species.  Adults 
of  Brachygnathus  have  been  collected  in  recent  years  by  R.L.  Araujo  in  the  “caatinga”  of 
northern  Minas  Gerais  and  northeastern  Brazil  under  logs.  Immature  stages  have  been  descri- 
bed for  Old  World  species,  only  (van  Emden,  1942:  45-46). 

KEY  TO  GENERA  OF  NEOTROPICAL  AND 
NORTHERN  MEXICAN  PANAGAEINI  (ADULTS) 

1 Dorsal  surface  glabrous,  smooth,  with  metallic  colors  and  luster 

Brachygnathus  Perty,  1830. 

r Dorsal  surface  pubescent,  punctate;  color  of  dorsum  uniformly  dark, 

or  elytra  bicolored  black  and  orange,  pronotum  either  dark  or  orange.  ...  2. 

2 ( 1')  Head  with  clypeus  narrow,  concave,  labrum  narrow.  Mandibles  expanded 

at  bases,  left  mandible  with  prominent  dorso-lateral  projection  

Micrixys  LeConte,  1854. 

2'  Head  normal,  clypeus  flat.  Mandibles  normal,  left  mandible  without 
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2'  (con’t) 

3 ( 2') 
3' 

4 ( 3') 
4' 


prominent  lateral  boss 3. 

Terminal  labial  palpomere  elongate,  not  dilated;  terminal  maxillary 

palpomere  dilated  Geobius  Dejean,  183 1. 

Terminal  maxillary  and  labial  palpomeres  dilated  toward  apices 4. 

Elytra  concolorous,  black.  Lateral  margins  of  pronotum  with  long 

spines  Coptia  Brulle,  1835. 

Elytra  bicolored  black  and  orange.  Lateral  margins  of  pronotum 

regularly  curved  Panagaeus  Latreille,  1804. 


1.  Brachygnathus  Perty,  1830  ( =Eurysoma  Dejean,  1831;  -Eurysoma  Gistl,  1857;  =Euryso- 
mides  Strand,  1916).  A South  American  genus  with  six  species,  of  which  five  are  recorded  from 
Brazil.  For  a revision,  see  Straneo  (1951c).  The  species  show  marked  variation  in  color,  and 
this  has  served  as  the  basis  for  some  subspecies  and  varieties.  Eurysoma  splendida  Gistl,  1857 
(listed  by  Blackwelder,  1944:  72  as  incertae  sedis ),  is  probably  conspecific  with  one  of  the 
recognized  species  of  Brachygnathus. 

The  inclusion  of  Brachygnathus  in  the  Panagaeini  is  doubtful.  Adults  of  the  genus  show 
some  similarities  with  adult  peleciines. 

2.  Coptia  Brulle,  1835.  This  genus  includes  four  species:  two  described  from  the  Antilles, 
and  two  described  from  mainland  localities  of  the  Neotropical  Region.  Both  of  the  latter  are 
known  from  Brazil  (see  Ogueta,  1963a).  For  a key  to  the  species,  see  Reichardt  (1971a). 

The  range  of  one  of  the  mainland  species  extends  from  Brazil  to  northern  lowland,  tropical 
Mexico,  but  there  are  large  distributional  gaps.  Members  of  this  species,  C.  armata  Castelnau, 
1832,  inhabit  palm  forests,  where  adults  are  found  in  wet  places,  under  fallen  palm  fronds. 
[GEB] 

3.  Geobius  Dejean,  1831  ( =Philogeus  Blanchard,  1840).  A monobasic  genus  from  Argentina, 
and  listed  incertae  sedis  by  Blackwelder  (1944:  72).  The  group  is  certainly  related  to  Coptia , 
as  van  Emden  (1936a:  48,  note  k)  and  earlier  authors  stated. 

4.  Panagaeus  (sensu  lato)  Latreille,  1804.  This  is  essentially  a Holarctic  genus,  with  six 
Palaearctic  species  (subgenus  Panagaeus,  sensu  stricto ) and  six  described  from  the  Americas 
(subgenus  Hologaeus  Ogueta,  1966).  Of  the  described  species  of  subgenus  Hologaeus,  three 
are  known  from  United  States;  one  from  the  Antilles;  Mexico  has  two  species  (one  shared 
with  southwestern  United  States,  one  with  the  Antilles);  and  one  species,  P.  panamensis  Laf- 
erte,  1851,  is  known  from  Panama  and  Ecuador.  One  undescribed  species  is  known  from 
southeastern  Texas  and  Chiapas,  Mexico.  Members  of  these  species  occur  in  open  areas,  such 
as  open  woodlands,  natural  grasslands,  and  pastures.  [GEB] 

[5.  Micrixys  LeConte,  1854.  Two  species  are  included:  M.  distinctus  Haldeman,  1852,  ran- 
ging from  southern  United  States  (Texas-Arizona)  southward  to  the  Mexican  Plateau  to  Agu- 
ascalientes,  and  M.  mexicanus  Van  Dyke,  1927,  known  only  from  the  Pacific  coast  of  Mexico 
(type  locality  “Venedio”  (=Venedillo),  Sinaloa).  They  seem  to  be  adapted  to  dryf  open  areas, 
for  specimens  of  M.  distinctus  were  collected  in  grassland,  in  southern  Arizona.  Although  the 
group  is  not  known  from  the  Neotropical  Region,  M.  mexicanus  is  at  the  northern  fringe  of 
this  area,  and  probably  ranges  into  it.]  [GEB] 


Tribe  Morionini 


A tribe  of  about  10  genera  (Csiki,  1929,  104:  479)  of  the  tropics  of  the  Old  and  the  New 
Worlds.  Most  authors  have  considered  the  Morionini  as  a subtribe  of  Pterostichini  (an  action 
even  maintained  by  Straneo,  in  lift.)  but  more  recently  it  has  been  considered  as  a distinct 
tribe,  of  uncertain  relationships.  Whitehead  & Ball  (1975)  discussing  relationships  of  the 
groups  within  Pterostichini,  exclude  Morionini  and  Catapiesini  from  the  tribe. 
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As  far  as  known,  adults  and  immatures  of  Morionini  live  in  fallen  logs  and  adults  have  well 
developed  wings.  Van  Emden  (1953b,  25:  51-54)  described  and  discussed  the  presumed  larva 
of  Morion  orientale  Dejean,  comparing  it  to  a larva  which  he  earlier  (1942:  27)  had  referred 
to  the  scaritine  genus  Scarites,  subgenus  Distichus,  but  in  reality  was  that  of  Morion  cordatum 
Chaudoir,  1837  (cited  as  Morion  georgiae  Palisot).  Reichardt  reared  the  larva  of  Morion  brasil- 
iense  Dejean,  1825.  It  is  evident  that  larval  characters  of  the  group  stress  the  validity  of  the 
tribe.  Two  genera  occur  in  the  New  World. 

KEY  TO  GENERA  OF  NEOTROPICAL  MORIONINI  (ADULTS) 

1 Mentum  with  bilobed  tooth Morion  Latreille,  1810. 

Mentum  with  simple  tooth  Moriosomus  Motschulsky,  1864. 

1.  Morion  Latreille,  1810  ( =Morio  auct.).  A genus  of  worldwide  distribution,  with  seven  Neo- 
tropical species  (one  from  the  Antilles),  of  which  four  are  recorded  from  Brazil  (revision:  Allen, 
1968). 

2.  Moriosomus  Motschulsky,  1864.  Monobasic  genus  from  Central  America  (Allen,  1968: 
151). 

Tribe  Catapiesini 

An  exclusively  Neotropical  tribe  of  obscure  relationships.  Reichardt  (1973b)  showed  that 
the  group  is  distinct  from  Pterostichini,  in  which  it  had  been  previously  placed  as  a subtribe. 
Whitehead  & Ball  (1975)  agree  that  these  beetles  form  a distinct  tribe. 

Adults  of  a few  species  have  been  collected  from  rotten  logs,  but  larvae  are  not  known.  Two 
genera  are  known. 


KEY  TO  GENERA  OF  CATAPIESINI  (ADULTS) 

1 Body  little  depressed.  Without  supraorbital  and  pronotal  setae.  Sutural 

stria  not  extended  to  scutellum,  and  discal  striae  absent  from  base  in 

most  specimens  Catapiesis  Sober,  1835. 

r Body  very  depressed.  Head  with  posterior  supraorbital  seta  and  basal 

pronotal  seta  present.  Sutural  stria  extended  to  scutellum,  and  all  striae 
complete,  from  base  to  apex  Homalomorpha  Brulle,  1835. 

1.  Catapiesis  Solier,  1835  ( =Basoleia  Westwood,  1835;  =Hololissus  Mannerheim,  1837). 

With  eight  species  distributed  from  Mexico  to  southern  Brazil  (three  from  Brazil). 

2.  Homalomorpha  Brulle,  1835  ( =Geta  Putzeys,  1846).  Monobasic,  with  range  extending 
from  Mexico  to  northern  Argentina. 

Tribe  Pterostichini  (including  Agonini) 

The  Pterostichini  are  one  of  the  most  diverse  and  most  important  groups  of  Carabidae,  with 
many  taxa  typically  cold-termperate  (in  South  America  represented  in  the  southern  part  of 
the  continent),  and  others  tropical.  It  seems  that  Pterostichina  are  commoner  in  colder  and 
more  temperate  climates,  being  replaced  by  Agonina  and  harpalines  in  the  tropics. 

The  Neotropical  fauna  is  taxonomically  difficult.  One  of  the  problems  is  divergence  in 
generic  concepts,  e.g.  the  Jeannel  (splitting)  versus  the  more  conservative  (lumping)  concept 
Many  monobasic  or  very  small  genera  have  not  been  properly  studied  and  compared  with  each 
other,  and  their  status  and  systematic  position  remains  unsettled.  On  the  other  hand,  there  are 
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markedly  diverse  worldwide  genera,  like  Pterostichus  and  Colpodes. 

Part  of  the  confusion  arises  from  Csiki’s  world  catalog  of  Carabidae  (Csiki,  1929;  104; 

1930;  1 12;  1931:  115).  Several  of  the  groups  included  in  the  tribe  have  already  been  eliminated 
from  it  by  subsequent  authors.  These  are:  j 

(1)  The  subtribe  Morioni  (Csiki,  1929:  479-484),  at  present  considered  a distinct  tribe 

(see  p.  404)-  j 

(2)  The  subtribes  Meonidi  (Csiki,  1929:  484),  Melisoderi  {idem:  485-486),  Tropidopteri 

0 ibidem : 486-491)  and  Psydri  ( ibidem : 494),  are  all  fused  to  form  the  tribe  Psydrini  (=Nomiini;  j 
see  p.  394). 

(3)  The  subtribe  Catapiesi  (Csiki,  1929:  492-493),  is  now  also  considered  a distinct  tribe 
(see  p.  405  )• 

These  groups  eliminated,  there  still  remains  the  bulk  of  genera  in  the  tribe,  and  the  confu- 
sion is  great,  and  it  is  impossible  to  present  a clear  picture  of  the  group  at  present. 

A second  problem  is  arrangement  of  genera  in  subgroups,  and  even  limits  of  the  tribe.  One 
of  the  highly  diverse  groups  related  to  this  tribe  is  the  agonines,  which  have  been  accorded 
very  different  status  by  different  authors.  Csiki  (1931:  739)  considered  them  as  a subtribe  of 
his  Pterostichini,  and  has  been  followed  by  such  authorities  as  Lindroth  (1966:  441).  Ball 
(1960:  129)  preferred  to  consider  the  Agonini  as  a distinct  tribe,  but  in  a more  recent  paper 
(Whitehead  & Ball,  1975:  595)  returned  the  agonines  to  Pterostichini,  and  doing  the  same  with 
another  group  normally  considered  as  a distinct  tribe  (the  Lachnophorini).  Their  action,  in 
relation  to  the  Agonina,  was  justified  by  the  fact  that  they  fused  a genus  of  true  Pterostichini  ! 
with  a genus  normally  considered  agonine  (see  the  subtribe  Cyrtolaina). 

Lindroth’s  (1966)  arrangement  of  the  Pterostichini  is  restricted  to  the  Nearctic  fauna,  not 
including  the  several  tropical  groups.  In  this  work,  I follow  Whitehead  & Ball  (1975),  but  only 
in  part.  It  does  not  seem  necessary  to  include  the  Lachnophorini  in  Pterostichini  as  a subtribe, 
and  it  seems  that  at  least  one  group  of  true  Pterostichini,  the  Chaetogenyina,  has  not  been  tak- 
en into  account  by  these  authors,  probably  because  they  were  unfamiliar  with  it.  Another 
problem  with  the  proposed  system  is  that  the  subtribes  are  listed,  but  the  genera  they  should 
include  are  not  specified.  For  these  reasons,  the  system  used  below  will  not  follow  exactly 
Whitehead  and  Ball,  but  will  also  include  some  information  received  from  S.L.  Straneo  (in 
litt.,  1975),  who  at  my  urging  is  preparing  a revision  of  the  Pterostichini  (excluding  Agonini) 
at  the  generic  level.  I should,  however,  say  that  Straneo  is  one  of  the  authors  intermediate  in 
generic  concepts,  not  a splitter  as  Jeannel,  but  neither  as  conservative  as  are  the  more  recent 
anglo-s&xon  workers. 

Subtribe  Cyrtolaina 

A group  of  Pterostichini  erected  by  Whitehead  and  Ball  (1975:  595)  for  a single  genus. 
Cyrtolaus  (sensu  lato)  Bates,  1882,  placed  by  previous  workers  in  Agonina,  from  wet  tropical 
mountain  forests  of  Guatemala  and  Mexico.  Ithytolus  Bates,  1884,  previously  considered  a 
subgenus  of  Pterostichus  (Pterostichina),  is  considered  by  them  a subgenus  of  Cyrtolaus.  The 
two  subgenera  are  distinguished  by  Whitehead  & Ball  as  follows: 

KEY  TO  SUBGENERA  OF  CYRTOLAUS  (ADULTS) 

1 Pronotum  with  anterior  marginal  bead  complete,  posterior  lateral 

setae  near  hind  angles.  Elytron  with  well  developed  plica,  epipleuron 
interrupted  (crossed),  stria  impunctate.  Sub-pygidial  setae  two  in  male, 
four  in  female Ithytolus  Bates,  1884. 
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I'  Pronotum  without  anterior  marginal  bead,  posterior  lateral  setae 

distinctly  anterad  of  hind  angles.  Elytral  epipleuron  interrupted  or 
not,  striae  punctate.  Sub-pygidial  setae  four  in  male,  six  to  eight  in 
female  Cyrtolaus  (sensu  stricto). 

1.1.  Ithytolus  Bates,  1884.  Includes  only  Cyrtolaus  (Ithytolus)  anomalus  Bates,  1884,  only  known  from  Orizaba, 
Veracruz,  Mexico. 

1.2.  Cyrtolaus  (sensu  stricto).  This  subgenus  includes  eight  species,  five  from  Mexico  and  three  from  Guatemala. 

Subtribe  Euchronia 

Also  a small  Neotropical  subtribe  (which  also  includes  the  Australian  Setalis  Castelnau,  1867) 
of  metallic  colored  adults,  some  of  large  size.  Four  genera  are  currently  placed  in  this  subtribe. 

A fifth  genus,  Haplobothynus  Tschitscherine,  1901,  usually  placed  here,  according  to  Straneo 
(in  lift. ) belongs  in  the  Pterostichina. 

2.  Dyschromus  Chaudoir,  1835.  Restricted  to  Mexico  (five  species)  and  the  Antilles  (five 
species). 

3.  Lobobrachus  Sharp,  1885.  Two  very  closely  related  species  in  Brazil  (see  Tschitscherine, 
1901). 

4.  Euchroa  Brulle,  1834.  Includes  four  species,  two  from  Brazil,  one  from  Argentina  and 
one  from  Uruguay. 

5.  Bothynoproctus  Tschitscherine,  1901.  With  two  species,  one  in  Brazil  (Mato  Grosso)  and 
one  in  Paraguay.  Straneo  (1941),  who  described  the  Paraguayan  species,  gives  a better  defini- 
tion of  the  genus. 

[Sub tribe  Stomina 

A sub  tribe  which  includes  the  single,  Palaearctic  genus  Stomis  Clairville,  1806,  with  one 
species  introduced  in  the  United  States  (see  Lindroth,  1966:  442;  Whitehead  & Ball,  1975:  595). 
Catalogs  (Csiki,  1929:  502;  Blackwelder,  1944:  34)  list  the  Mexican  Stomis  granulat us  Say,  1834. 
This  species  must  remain  incertae  sedis  until  studied.] 

Subtribe  Cratocerina 

A monogeneric  Neotropical  group  with  two  species  described  in  the  genus  Cratocerus  De- 
jean, 1829.  One  is  known  from  Mexico,  Paraguay  and  Brazil,  the  other  from  Venezuela,  Para- 
guay and  Brazil.  Five  species,  three  of  them  undescribed,  are  known  to  occur  in  Central  Am- 
erica [TLE] . 

The  species  apparently  live  in  rotten  wood,  as  do  members  of  Catapiesini  and  Morionini. 

Van  Emden  (1942:  65)  described  the  larva  of  a species  of  Cratocerus  (probably  C.  sulcatus 
Chaudoir,  1852),  collected  from  a rotten  banana  stump. 

Subtribe  Tichoniina  (=Microcephalina) 

Also  a monogeneric  subtribe,  restricted  to  South  America.  Its  relationships  have  not  yet 
been  settled.  Jeannel  (1949:  849)  placed  the  pterostichine  genus  Tichonilla  in  a subfamily 
Tichoniitae  of  his  Panagaeidae,  together  with  Brachygnathus  (see  Panagaeini,  p.  403).  As  dis- 
cussed above,  the  systematic  position  of  Brachygnathus  in  Panagaeini  is  not  yet  settled,  but 
it  seems  certain  that  it  is  not  related  to  Tichonilla. 

8.  Tichonilla  Strand,  1942  (=Microcephalus  Dejean,  1828,  nec  Latreille,  1827 ;=Cynthia 
Latreille,  1829,  nec  Fabricius,  1807;  -Microcarenus  Tschitscherine,  1903,  nec  Bergroth,  1895; 
-Caletor  Tschitscherine,  1903,  nec  Foman,  1893;  =Tichonia  Semenov,  1904,  nec  Huebner, 
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1826).  Probably  the  most  complicated  genus  in  homonymy  (at  least  in  Carabidae),  with  a 
total  of  1 5 South  American  species,  1 0 of  which  are  recorded  from  Brazil.  A key  to  species 
described  until  1900  is  presented  by  Tschitscherine  (1900:  452;  see  also  van  Emden,  1958: 

24). 

Subtribe  Chaetogenyina 

A monogeneric  South  American  subtribe  described  by  van  Emden  (1958:  24)  for  Chaeto- 
genys  van  Emden,  1958.  Negre  (1966)  included  a second  genus,  Camptotoma  Reiche,  1833, 
placed  in  the  Lachnophori  of  Csiki  (1931,  115:  889).  Straneo  (in  lift.)  considers  a single  genus, 
with  two  subgenera. 

The  spongy  pubesence  of  the  male  front  tarsomeres  renders  it  doubtful  that  chaetogenyines 
are  really  pterostichines.  The  group  should  probably  be  ranked  as  an  independent  tribe.  It  may 
be  a remnant  of  the  plesiotypic  and  at  this  time,  unknown  and  unhypothesized,  sister  group  of 
Pterostichini,  or  the  two  extant  groups  may  not  be  directly  related. 

As  van  Emden  (1958)  noted,  the  brush  of  long  setae  behind  the  labium  on  the  ventral  sur- 
face of  the  head  of  an  adult  chaetogenyine  is  reminescent  of  the  collembolan-feeding  Leistus 
adults  (and  also  of  Loricera  Adults).  Additionally,  adults  of  the  subgenus  Chaetogenys  have 
markedly  elongate  setae  on  the  basal  antennomeres,  reminescent  of  Loricera  antennae.  (These 
very  long  setae,  presaged  by  the  moderately  long  setae  of  the  antennae  of  Camptotoma , sug- 
gest that  chaetogenyines  are  also  feeders  on  small,  agile  arthropods,  using  the  array  of  large 
setae  as  a small  corral  in  which  to  trap  their  prey.  [GEB] 

KEY  TO  SUBGENERA  OF  CAMPTOTOMA  REICHE,  1843  (ADULTS) 

1 Two  pairs  of  supraorbital  and  two  pairs  of  pronotal  setae  

Chaetogenys  van  Emden,  1958. 

1 ' A single  pair  of  supraorbital  and  only  posterior  pair  of  pronotal  setae 

Camptotoma  ( sensu  stricto). 

9.1.  Camptotoma  ( sensu  stricto).  This  group  includes  three  species:  one  from  Colombia  and  two  from  Venezuela 
(key  to  species  in  Negre,  1966:  690). 

9.2.  Chaetogenys  van  Emden,  1958.  Described  as  a monobasic  genus  for  a species  from  Paraguay  and  Brazil  (Mato 
Grosso),  now  the  subgenus  also  includes  flavostriata  (Reichardt,  1967),  from  Brazil  (Minas  Gerias),  mistakenly  described  as 
Camptotoma  (Reichardt,  1967b:  73-74). 


Subtribe  Pterostichina  • 

The  subtribe  which  includes  most  genera  and  species  of  Pterostichini  is  taxonomically  com- 
plex, and  is  not  understood.  One  of  the  great  problems  is  the  highly  diverse,  worldwide  genus 
Pterostichus  Bonelli,  1810,  with  many  subgenera  (frequently  considered  genera,  e.g.  by  Stran- 
eo, in  lift. , who  considers  some  of  the  Neotropical  subgenera  as  genera,  and  excludes  Pterosti- 
chus from  the  Neotropical  Region).  The  following  genera  and  subgenera  are  included: 

10.  Adrimus  Bates,  1872.  A genus  with  10  species,  of  which  seven  are  from  Brazil  (mostly 
from  the  Amazon  Basin),  and  one  species  from  Guatemala. 

11.  Loxandrus  LeConte,  1852  (= Megalostylus  Chaudoir,  1843,  nec  Schoenherr,  1840).  A 
Nearctic-Neotropical  genus,  represented  also  in  Australia  (see  Lindroth,  1966:  537).  In  the 
Neotropical  Region  are  77  described  species,  predominantly  South  American  (34  known  from 
Brazil).  Allen  (1973)  revised  the  North  American  and  Mexican  species. 

12.  Metoncidus  Bates,  1870.  Monobasic,  from  Brazilian  Amazonia. 

13.  Oxycrepis  Reiche,  1843.  A Neotropical  genus  with  only  one  species  in  Mexico  and  one  in 
Texas.  In  South  America  there  are  17  species,  of  which  10  occur  in  Brazil.  Stolonis  Motschulsky, 
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1865  has  usually  been  considered  congeneric,  but  van  Emden  (1949:  861)  considers  it  a sub- 
genus, Mateu  (1976)  a genus. 

14.  Prostolonis  Mateu,  1976b.  Monobasic,  from  Venezuela. 

15.  Meropalpus  Tschitscherine,  1900.  With  one  Bolivian  and  two  Brazilian  species. 

16.  Marsyas  Putzeys,  1846.  A South  American  genus  with  nine  species,  of  which  seven  are 
known  from  Brazil. 

17.  Haplobothynus  Tschitscherine,  1901.  A Brazilian  genus  with  two  species,  which  has  usu- 
ally been  placed  among  the  Euchroina  (p.  407)- 

18.  Oribazus  Chaudoir,  1874  ( =Oribas  Dohrn,  1875;  =Oribasus  Dohrn,  1875).  A genus  from 
Northern  South  America,  with  two  species,  known  from  Colombia  and  Venezuela.  Reichardt 
(1971a:  76)  illustrated  and  redescribed  Oribazus  catenulatus  Chaudoir,  1874,  from  Venezuela. 

19.  Apsaustodon  Tschitscherine,  1901.  A monobasic  genus  from  northern  South  America 
(Venezuela). 

20.  Eumara  Tschitscherine,  1901.  With  one  species  in  Uruguay,  one  in  Brazil  and  one  in  Ar- 
gentina (key  to  species  in  Straneo,  1967:  3). 

21.  Pachythecus  Chaudoir,  1874.  Monobasic,  from  Brazil. 

22.  Cynthidia  (sensu  lato)  Chaudoir,  1873.  A South  American  genus,  composed  of  two  sub- 
genera, which  are  distinguished  as  follows  (according  to  Straneo,  195  Id). 

KEY  TO  SPECIES  OF  CYNTHIDIA  (ADULTS) 

1 Labrum  metallic  Cynthidia  s.  str. . 

1'  Labrum  not  metallic  Pseudocynthidia  Straneo,  195 1. 

22.1.  Cynthidia  s.  str.,  includes  a total  of  six  South  American  species  (of  which  five  are  recorded  from  Brazil).  Key 
to  species  in  Straneo  (1951b:  17). 

22.2.  Pseudocynthidia  Straneo,  1951.  Monobasic,  occurring  in  Bolivia  and  Argentina. 

23.  A baridius  Chaudoir,  1873.  Monobasic,  from  Brazil. 

24.  A baris  Dejean,  1831  (=Abarys  Gemminger  & Harold,  1868).  A Neotropical  genus  which 
extends  from  Mexico  to  Brazil,  with  most  species  distributed  in  northern  South  America.  It 
includes  eight  species,  four  of  which  are  known  from  Brazil. 

25.  Pseudabarys  Chaudoir,  1873  ( =Pseudabaris  Csiki,  1930).  Included  are  two  Mexican  and 
five  South  American  species  (three  of  which  are  known  from  Brazil). 

26.  Pachyabaris  Straneo,  1951.  Described  for  five  Colombian  species,  with  a key  to  species. 

27.  Feroniola  Tschitscherine,  1900.  A genus  with  disjunct  distribution,  occurring  in  the  south- 
ern extreme  of  the  continent  in  Bolivia,  and  in  the  area  around  Buenos  Aires  (see  Straneo, 
1969a).  There  are  seven  known  species. 

28.  Sierrobius  Straneo,  1951.  A genus  from  the  Andean  Colombia.  According  to  Straneo 
(1951b:  58)  it  could  probably  be  considered  as  a subgenus  of  Pterostichus ; Straneo  presents 
a key  to  the  species. 

29.  Percolaus  Bates,  1882.  A genus  with  a described  species  from  Guatemala,  and  two  undes- 
cribed species  from  Guatemala  and  another  from  the  central  highlands  of  Chiapas.  [GEB] 

30.  Pterostichus  (sensu  lato)  Bonelli,  1810  ( =Platysma  Bonelli,  1810;  =Feronia  Latreille, 

1817).  See  Lindroth  (1966:  446,  note  1),  with  reference  to  the  nomenclature  of  the  genus. 
Pterostichus  is  a worldwide  genus,  whose  species  are  arranged  in  several  decades  of  subgenera 
of  still  doubtful  validity.  The  following  have  Neotropical  representatives: 

30.1.  Hypherpes  Chaudoir,  1838  (= Haplocoelus  Chaudoir,  1838;  -Brachystilus  Chaudoir,  1838;  =Gonoderus  Motsch- 
ulsky,  1859).  A Nearctic  subgenus,  with  three  species  in  the  highlands  of  Mexico. 

30.2.  Allotriopus  Bates,  1882  ( =Pristoscelis  Chaudoir,  1878,  nec  LeConte,  1862).  With  one  Japanese  species  and 
several  in  Mexico  and  Guatemala. 
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30.3.  Blennidus  Motschulsky,  1865.  A South  American  subgenus  with  12  species,  which  occur  especially  in  the 
Andean  and  Chilean  areas,  but  one  is  also  known  from  southern  Brazil.  Straneo  (1954:  96-97)  published  a key  to  the  known 
species,  and  considered  Blennidus  a subgenus  of  Trirammatus  (see  below,  30.5.). 

30.4.  Plagioplatys  Tschitscherine,  1900.  Also  included  in  Trirammatus  by  Straneo  (1954:  96),  this  subgenus  includes 
three  species  from  Argentina  and  Chile. 

30.5.  Trirammatus  Chaudoir,  1838.  Considered  here  as  a subgenus  of  Pterostichus,  it  includes  three  species,  which 
occur  in  Chile,  Argentina  and  southern  Brazil.  Straneo  (1954:  96,  99)  considers  Trirammatus  a genus,  including  Blennidus, 
Ogmopleura  and  Plagioplatys  as  subgenera. 

30.6.  Argutoridius  Chaudoir,  1876.  A South  American  subgenus,  considered  a distinct  genus  by  Straneo  (1969b), 
who  published  a revision.  It  includes  eight  species  (with  several  subspecies),  with  distribution  ranging  from  Chile,  Bolivia, 
Argentina  and  Uruguay  to  southern  Brazil. 

30.7.  Ogmopleura  Tschitscherine,  1898.  A South  American  subgenus,  especially  from  Chile  and  Peru,  but  also  with 
species  in  Uruguay  and  Argentina,  and  one  in  southern  Brazil.  A total  of  28  species  are  included.  Straneo  (1954:  96,  99) 
considers  Ogmopleura  a subgenus  of  Trirammatus. 

30.8.  Agraphoderes  Bates,  1891.  A subgenus  described  to  include  four  species  from  the  Ecuadorian  Andes.  In  a 
recent  revision  Straneo  (1971)  described  two  more  species,  also  from  Ecuador. 

30.9.  Ophryogaster  Chaudoir,  1878.  A subgenus  with  two  Mexican  species,  one  in  Colombia,  one  in  Ecuador  and 
one  in  Bolivia.  Straneo,  who  described  the  Bolivian  species,  considered  Ophryogaster  a distinct  genus  (1958b). 

30.10 . Feroniomorpha  Sober,  1849  (= Pachymorphus  Chaudoir,  1838,  nec  Pachymorpha  Hope,  1838;  =Nortes  Mot- 
schulsky, 1865).  With  11  Chilean,  Argentinian  and  Uruguayan  species.  One  species  of  Feroniomorpha  also  occurs  in  south- 
ern Brazil. 

30.11  .Meraulax  Tschitscherine,  1900.  With  two  species  in  Argentina. 

30.12 . Paranortes  Tschitscherine,  1900.  A monobasic  subgenus  which  occurs  in  Argentina,  Uruguay  and  southern 

Brazil. 

30.13.  Eutanys  Tschitscherine,  1900.  With  two  species,  restricted  to  Chile. 

30.14.  Antarctobium  Tschitscherine,  1900.  A monobasic  subgenus  from  Magallanes,  southern  Chile. 

30.15.  Chaetauchenium  Tschitscherine,  1900.  A monobasic  subgenus  from  Chile. 

30.1 6.  Parhypates  Motschulsky,  1865.  With  six  Chilean  species. 

30. 17 . Poecilus  Bonelli,  1810.  A Holarctic  subgenus  (with  extensive  synonymy),  of  which  five  species  occur  in  Mexico. 

30.18 . Hybothecus  Chaudoir,  1874.  A monobasic  subgenus  from  Colombia. 

30.19 . Bothriopterus  Chaudoir,  1838.  A Holarctic  subgenus,  with  one  species  in  the  highlands  of  Mexico. 

30.20.  Anaferonia  Casey,  1918.  A Nearctic  subgenus  (included  in  Evarthrus  LeConte  by  Freitag,  1969),  with  one 
species  in  northern  Mexico. 

30.21.  Cyclotrachelus  Chaudoir,  1838.  Also  a Nearctic  subgenus,  with  one  North  American  species  which  extends 
into  Mexico,  and  a second  species  endemic  in  Mexico.  (This  group  was  also  included  in  Evarthrus  by  Freitag.) 

Seven  South  American  species  of  Pterostichus  (of  which  two  occur  in  Brazil),  are  consider- 
ed “ incertae  sedis ” in  this  system. 

Subtribe  Antarctiina  (=Metiini) 

A relatively  diverse  subtribe,  restricted  to  the  southern  part  of  South  America,  predominant 
in  Chile  extending  to  Peru  along  the  Andes,  and  penetrating  eastward  into  Argentina,  Uruguay 
and  southern  Brazil  (Santa  Catarina). 

Classification  of  the  group  was  straightened  out  in  Straneo’s  revision  (1951a).  Resurrecting 
Metius  Curtis,  1839  from  synonymy,  however,  Straneo  changed  the  subtribe  name  from  An- 
tarctiina to  Metiina.  However,  according  to  article  40  of  the  “International  Code  of  Zoologi- 
cal Nomenclature”,  1964,  this  change  was  unnecessary  (see  also  Tichoniina  and  Cnemacan- 
thini). 

Straneo  (1963)  described  the  monobasic  genus  Kushelinus  from  San  Ambrosio  Island  (900 
km  off  the  Chilean  coast),  which  even  though  of  uncertain  position,  most  probably  belongs 
in  this  subtribe. 

KEY  TO  GENERA  OF  ANTARCTIINA  (ADULTS) 

(adapted  from  Straneo,  1951a,  1963) 


1 


Femur  with  series  of  setae  on  hind  and  front  margins 


2. 
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Femur  with  one  or  two  setae  on  ventral  margin.  Abdominal  sterna 

III-V  with  one  seta  on  each  side  3. 

Penultimate  labial  palpomere  with  series  of  setae  

Kuschelinus  Straneo,  1963. 

Penultimate  labial  palpomere  glabrous.  Front  tibia  with  series  of  spines 

along  external  margin.  Abdominal  sterna  III-V  with  series  of  setae 

Antarctiola  Straneo,  1951. 

Tarsomere  4 not  bilobed Metius  Curtis,  1839. 

Tarsomere  4 deeply  bilobed  A bropus  Waterhouse,  1842. 


31.  Metius  Curtis,  1839  ( =Antarctia  Dejean,  1828,  not  Huebner,  1820;  =Tachy celia  Gistl, 
1848).  The  most  diverse  of  the  genera  of  the  subtribe,  with  62  species,  of  which  only  two  are 
known  from  southern  Brazil  (especially  Santa  Catarina,  but  there  is  also  a record  from  Rio  de 
Janeiro,  Nova  Friburgo).  Originally  revised  by  Putzeys  (1873),  the  genus  was  restudied  by 
Straneo  (1951),  who  described  several  of  the  species.  Straneo  (1969a)  doubts  that  M.  isthmia- 
cus  (Panama),  M.  nigrita  and  M.  picipes  (Venezuela),  three  species  described  by  Motschulsky 
(1865)  as  Metius,  really  belong  to  this  genus,  even  suggesting  that  they  are  Harpalini,  near 
Notiobia. 

32.  Abropus  Waterhouse,  1842  ( -Habropus  auct.).  Monobasic,  from  the  Magallanes  area  in 
southern  Chile,  very  closely  related  to  Metius.  The  genus  has  a complex  nomenclature  because 
Antarctia  carnifex  Dejean,  1828  was  declared  conspecific  with  Abropus  carnifex  (Fabricius, 
1775).  The  two  are,  however,  distinct  species  (see  Straneo,  1951a:  86;  1969a;  966-967). 

33.  Antarctiola  Straneo,  1951.  A genus  described  for  two  Patagonian  species,  and  which 
should  possibly  also  include  Metius  motschulskyi  Csiki,  1931  and  M.  amariodes  Motschulsky, 
1865. 

34.  Kuschelinus  Straneo,  1963.  Monobasic,  from  San  Ambrosio  Islands. 


[Subtribe  Synuchina 

Whitehead  & Ball  (1975)  consider  a subtribe  Synuchina  to  include  Synuchus  Gyllenhal, 
1810  ( =Pristodactyla  Dejean,  1828).  The  group  is  Holarctic  with  many  species.  The  genus 
Synuchus  was  most  recently  studied  by  Lindroth  (1956).  Only  one  species  occurs  in  Mexico, 
Synuchus  semirufa  Casey,  1913.] 


Subtribe  Agonint  (=Anchomenia;  =Platynina) 

A markedly  diverse  group  of  predominantly  temperate  distribution.  As  discussed  above, 
some  authors  prefer  to  consider  the  Agonina  as  a tribe  distinct  from  the  Pterostichini,  but 
recent  studies  seem  to  stress  the  relationships  of  the  two  groups,  and  they  must  be  consider- 
ed as  members  of  the  same  tribe. 

Whitehead  & Ball  (1975),  considering  the  agonines  as  a subtribe  of  Pterostichini,  separate 
the  Agonini  (in  the  old  sense)  in  three  subtribes,  the  Agonina,  Sphodrina  and  Pristosiina.  The 
Sphodrina  include  mainly  troglobites,  and  is  restricted  to  the  Holarctic  Region  and  New  Zea- 
land. Barr  originally  described  the  genus  Mexisphodrus  (1965,  19)  as  a Neotropical  represen- 
tative of  the  Sphodrina,  but  later  concluded  that  the  genus  is  better  placed  among  the  true 
Agonina  (1970,  1977). 

The  Agonina  have  numerous  tropical  representatives.  The  group  is  not  well  understood,  and 
only  in  a few  recent  papers  Whitehead  started  to  settle  the  status  of  the  Mexican  (and  other 
Neotropical)  species.  The  tropical  species  are  very  poorly  known.  It  seems  more  logical  to 
present  the  genera  below  in  two  parts,  first  those  with  typically  temperate  relationships,  with 
a large  number  of  species  in  Mexico,  and  in  the  second  part  the  few  genera  apparently  endemic 
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to  South  America. 

Immature  stages  of  Neotropical  species  are  unknown. 

35.  Platynus  (sensu  lato)  Bonelli,  1809.  Whitehead  (1973)  studied  the  Mexican  species  form- 
erly placed  in  Colpodes  and  Agonum  (as  well  as  in  other  smaller  genera),  and  resurrected  Platy- 
nus Bonelli  from  synonymy  with  Agonum  Bonelli,  1810  for  them.  Nonetheless,  classification  I 
of  Mexican  Platynus  is  far  from  settled,  and  much  less  that  of  other  Neotropical  species;  ac- 
cording to  Whitehead  (l.c. : 214)  there  are  more  than  100  undescribed  species  from  Mexico 
alone,  and  the  subdivision  of  the  genus  is  provisory.  The  following  subgenera  are  considered 

as  valid  by  Whitehead: 

35.1.  Stenocnemus  Mannerheim,  1837.  A monobasic  group  which  was  usually  considered  congeneric  with  Colpodes.  \ 

35.2.  Trapezodera  Casey,  1920.  Also  ressurrected  from  synonymy  with  Colpodes ; includes  a single  Mexican  species. 

35.3.  Platynella  Casey,  1920  ( =Bolivaridius  Straneo,  1957).  Originally  described  as  a “sectio”  of  the  subgenus  Hemi-  i 

platynus  Casey,  1920.  Whitehead  included  three  Mexican  species  in  Platynella,  considering  it  a subgenus.  Barr  (1970)  studied  I 

the  three  species,  and  synonymized  Straneo’s  name  for  it. 

35.4.  Hemiplatynus  Casey,  1920.  Originally  described  as  a subgenus  of  Agonum.  In  the  sense  of  Whitehead  it  includes 
a single  Mexican  species. 

35.5.  Stenoplatynus  Casey,  1920.  Also  described  as  a “sectio”  of  Hemiplatynus.  Whitehead  considered  it  a valid 
subgenus,  with  a single  species. 

35.6.  Rhadine  LeConte,  1848.  Originally  considered  a subgenus  of  Agonum]  also  considered  a valid  genus  by  several  1 
authors.  It  is  a widely  distributed  group  in  the  United  States;  seven  species  are  known  from  Mexico. 

35.7.  Mexisphodrus  Barr,  1965.  A genus  described  for  a Mexican  species  (and  originally  considered  the  first  Neotro- 
pical Sphodrina  (see  p.  411).  Other  species  were  later  added  (Barr,  1966),  but  are  not  congeneric.  Whitehead  considered 
Mexisphodrus  a monobasic  subgenus  of  Platynus. 

The  remaining  1 12  Mexican  species  of  Platynus  have  not  been  placed  in  subgenera  by  White- 
head.  A few  of  these  reach  northern  South  America.  The  South  and  Central  American  species 
are  badly  in  need  of  a revision,  to  know  where  they  are  to  be  placed.  As  it  is  impossible  to 
solve  this  problem  now,  they  are  only  mentioned  below  in  the  genera  in  which  they  are  cited 
in  catalogs  (Csiki,  1931:  745  ff). 

Colpodes  MacLeay,  1825.  According  to  Whitehead,  this  genus  does  not  occur  in  the  Neo- 
tropical Region.  This  is  a markedly  diverse  genus  with  many  subgenera  in  other  faunas.  Elimin- 
ating the  species  already  allocated  by  Whitehead  (1973,  1974),  about  150  species  from  Central 
America  [TLE] , slightly  more  than  95  from  South  America  (including  two  from  Chile)  and  a 
few  more  than  50  from  the  Antilles,  or  a total  of  nearly  300  species,  remain  in  this  complex. 

It  is  extremely  interesting  that  of  the  95  South  American  species  only  seven  are  known  from 
Brazil;  most  have  been  described  from  Colombia  and  Ecuador. 

Agonum  Bonelli,  1809.  Also  a highly  diverse,  cosmopolitan  genus,  predominantly  in  tem- 
perate areas.  Possibly  it  is  not  in  the  Neotropical  Region;  subgenera  and  species  groups  are 
numerous  in  other  faunas.  Excluding  Rhadine,  Hemiplatynus,  Stenoplatynus  and  Platynella 
(see  Platynus , p.  412)  from  Agonum , there  remain  only  species  placed  in  Agonum  (sensu 
stricto ):  five  evidently  Nearctic  species  which  reach  into  Mexico  and  the  Antilles,  as  well  as 
37  species  which  occur  in  Mexico  (nine)  and  the  Antilles  (one),  as  also  in  South  America-Chile 
(nine),  tropical  parts  (18),  of  the  latter  six  in  Brazil.  Of  the  subgenus  A nchomenus  Bonelli, 

1809  (also  a predominantly  temperate  group),  there  are  four  Nearctic  species  which  penetrate 
into  Mexico  and  the  Antilles,  three  exclusively  Mexican  and  two  from  Colombia. 

36.  Sericoda  Kirby,  1837.  With  five  species,  four  of  which  occur  in  North  America,  and  one 
of  these,  S.  bembidioides  Kirby,  1837,  ranges  from  subarctic  areas  to  South  America.  The  spe- 
cies are  associated  with  burnt  wood,  and  adults  fly  to  and  in  the  vicinity  of  forest  fires  (Lin- 
droth,  1966:  565).  In  Mexico  and  Guatemala,  specimens  have  been  collected  in  forests  at  high 
elevation  (2800-3000  meters).  [GEB] 

37.  Speocolpodes  Barr,  1974.  Recently  described  for  a cavernicolous  species  from  Guatemala 
(Barr,  1974),  this  genus  was  not  included  in  Whitehead’s  study.  Its  status  as  a distinct  genus 


Genera  of  Neotropical  Carabidae 


413 


must  be  considered  provisory.  This  genus  is  the  southernmost  record  of  a troglobitic  agonine 
in  the  New  World. 

38.  Ony pterygia  Dejean,  1831  (=Onycho pterygia  Gemminger  & Harold,  1868).  A genus  with 
predominance  of  species  in  Mexico  and  Guatemala,  but  one  of  them  occurs  over  the  whole  of 
Central  America,  and  one  is  only  known  from  Panama.  There  are  19  valid  species.  According 
to  Whitehead,  it  is  a valid  genus,  characterized  by  pectinate  claws. 

39.  Calathus  Bonelli,  1810.  A moderately  diverse,  Holarctic  genus,  which  was  re-structured 
by  Lindroth  (1956).  Ball  & Negre  (1972),  in  a revision  of  the  Nearctic  species,  recognized 
two  subgenera  to  include  the  Mexican  species. 

39.1.  Tachalus  Ball  & Negre,  1972.  A monobasic  subgenus  for  Calathus  ovipennis  Putzeys,  1873,  which  is  exclusively 
known  from  Oaxaca  in  Mexico. 

39.2.  Neocalathus  Ball  & Negre,  1972.  Erected  for  the  remaining  Nearctic  species,  of  which  12  occur  in  Mexico,  with 
very  restricted  distribution  at  higher  altitudes. 

40.  Pristonychus  Dejean,  1828.  Cosmopolitan  genus.  One  cosmopolitan  species,  P.  complana- 
tus  Dejean,  1828  (representing  subgenus  Laemosthenes  Schaufuss,  1865),  has  been  recorded 
from  Chile,  Peru  and  the  United  States. 

41.  Elliptoleus  Bates,  1882.  A genus  with  six  Mexican  species.  Considered  valid  by  Whitehead 
0 Ic. )• 

42.  Glyptolenus  Bates,  1878  ( -Glyptoglenus  Bertkau,  1878).  Originally  a predominantly 
Central  American  genus,  Glyptolenus  was  recently  studied  by  Whitehead  (1974),  who  inclu- 
ded in  it  several  species  formerly  placed  in  Colpodes,  and  which  thus  now  includes  17  species, 
predominantly  South  American,  of  which  six  are  recorded  from  Brazil,  one  from  Jamaica  and 
two  from  the  Lesser  Antilles. 

43.  Olisares  Motschulsky,  1864.  Monobasic  from  Venezuela. 

44.  Amphitasus  Bates,  1871.  A monobasic  genus  from  Amazonas.  A second  species  which 
Bates  included  in  the  genus,  was  transferred  by  van  Emden  (1949)  to  Oxycrepis  (p.  408). 

45.  Stenocheila  Castelnau,  1832  ( =Diplacanthogaster  Liebke,  1932).  With  two  South  Amer- 
ican species,  both  from  Brazil.  The  genus  was  studied  by  Reichardt  (1968b),  who  considered 
Liebke’s  generic  name  a junior  synonym.  Stenocheila  and  Plaumannium  were  originally  inclu- 
ded by  Liebke  in  his  Colliurini  (1930),  but  there  is  no  doubt  that  they  are  Agonina. 

46.  Anchonoderus  Reiche,  1843.  With  24  Neotropical  species,  of  which  only  five  are  known 
from  Brazil.  Its  systematic  position  has  also  been  discussed  by  a variety  of  authors.  Until  re- 
cently it  was  included  together  with  Lachnophorus  in  a subtribe  of  Agonini  (Csiki,  1931,  115: 
888). 

47.  Plaumannium  Liebke,  1939.  Monobasic,  from  southern  Brazil  and  Argentina. 

Tribe  Lachnophorini 

A weakly  characterized  tribe  of  still  uncertain  position  and  constitution.  Several  of  its  gen- 
era were  included  in  Colliurini  by  Liebke  (1938).  Jeannel  (1942a:  577)  included  Lachnophor- 
ini, together  with  Anchonoderini,  both  as  subfamilies,  in  Perigonidae.  Later  (1948:  742)  he 
erected  the  family  Lachnophoridae  for  the  two  subfamilies.  For  his  Lachnophoritae  Jeannel 
erected  two  tribes,  Lachnophorini  and  Selinini,  based  on  misinterpretation  of  the  terminal 
article  of  the  maxillary  palpus,  as  discussed  by  Reichardt  (1975). 

Ball  (1960:  136,  137)  considered  Anchonoderini  and  Lachnophorini  distinct  tribes.  Lin- 
droth (1968:  648)  united  Anchonoderini  and  Agonini,  retaining  them  as  a subtribe  of  Ptero- 
stichini,  and  considered  Lachnophorini  as  a distinct  tribe  (Lindroth,  1969b:  xxii).  Whitehead 
& Ball  (1975:  595)  considered  Lachnophorina  a subtribe  of  Pterostichini  (see  p.  406). 

Immature  stages  of  Neotropical  species  are  unknown;  most  species  are  riparian,  living  on 
river  beaches,  and  others  live  in  clearings  in  upland  forests  [TLE] . Adults  seem  to  be  good 
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flyers,  and  are  frequently  collected  at  light. 

KEY  TO  GENERA  AND  SUBGENERA  OF  NEOTROPICAL 
LACHNOPHORINI  (ADULTS) 

1 Elytron  glabrous,  unstriated,  castaneous,  with  yellow  markings  

Asklepia  Liebke,  1938. 

1'  Elytron  densely  pubescent,  striate  2. 

2 Elytron  with  transverse  depression  in  basal  third,  and  several  spots  of 
white  scales.  Dorsal  surface  with  setae  of  two  colors  and  sizes:  black  setae 


more  or  less  as  long  as  scape  and  yellow  setae  more  or  less  as  long  as 

pedicel.  Terminal  article  of  labial  palpus  oval,  with  pointed  apex  3. 

Elytron  without  transverse  depression.  Dorsal  setae  short  or  long.  Palpi 

various 4. 

3 Head  coarsely  punctate.  Elytra  with  complete  striae,  equally  punctate 


from  base  to  apex;  design  formed  by  two  yellow,  transverse  bands,  anter- 
ior band  of  some  specimens  extended  over  basal  0.33.  Integument  black 

Calybe  Castelnau,  1834. 

Head  and  pronotum  smooth.  Elytral  striae  erased  behind  middle  in 

most  specimens.  Body  brownish,  each  elytron  with  three  or  four  white 

spots  Ega  Castelnau,  1834. 

4 Integument  black.  Dorsal  setae  erect,  sparse,  some  as  long  as  scape.  , 

Terminal  labial  palpomere  fusiform Euphorticus  Horn,  1881. 

Integument  pale.  Dorsal  surface  densely  pubescent.  Setae  much  shorter 

than  pedicel.  Terminal  labial  palpomere  oval  with  pointed  apex 

Lachnophorus  ( sensu  lato)  Dejean,  1831 5. 

5 Terminal  maxillary  palpomere  flat  and  abruptly  narrowed  in  apical  0.25 

to  form  short  peduncle.  Terminal  palpomeres  finely  and  densely  pub- 
escent, pubescence  semi-decumbent Aretaonus  Liebke,  1936. 

Terminal  article  of  maxillary  palpus  elongate,  in  shape  of  inverted  club, 
thickened  at  base  and  narrowed  toward  apex,  truncate  or  rounded 6. 

6 Terminal  maxillary  and  labial  palpomeres  with  semi-decumbent  pub- 
escence   Lachnophorus  (sensu  stricto). 

Terminal  palpomeres  glabrous Axylosius  Liebke,  1936. 

1.  Lachnophorus  ( sensu  lato)  Dejean,  1831  ( =Stigmaphorus  Motschulsky,  1862).  Liebke 
(1936)  recognized  three  subgenera,  and  presented  keys  to  species. 

1.1.  Lachnophorus  s.  str.  Nine  Neotropical  species,  of  which  six  are  recorded  from  Brazil. 

1.2.  Aretaonus  Liebke,  1936.  Fourteen  Neotropical  species,  one  recorded  from  Brazil. 

1.3.  Axylosius  Liebke,  1936.  Eleven  Neotropical  species,  two  of  which  are  from  Brazil. 

Unplaced  species:  eight  Neotropical  species,  of  which  two  are  from  Brazil. 

2.  Euphorticus  Horn,  1881.  The  range  extends  from  northwestern  South  America  to  south- 
ern United  States.  Three  of  the  species  are  Neotropical. 

3.  Calybe  Castelnau,  1834  ( =Chalybe  Lacordaire,  1854).  Seven  Neotropical  species,  of 
which  four  are  known  from  Brazil.  A key  to  species  is  in  Liebke  (1938:  111);  this  author  in- 
cluded the  genus  in  Colliurini,  but  there  is  no  doubt  that  it  belongs  in  this  tribe,  together  with 
Ega.  These  two  genera  are  treated  by  some  authors  as  subgenera  or  a single  genus. 

4.  Ega  Castelnau,  1834.  Seventeen  Neotropical  species  (nine  from  Brazil).  Key  to  some  spe- 
cies in  Liebke  (1938:  112). 
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5.  Asklepia  Liebke,  1938.  Monobasic,  from  northern  South  America  (the  single  species 
also  occurs  in  Brazil).  Reichardt  (1974d)  described  a second  species,  which  is  conspecific  with 
Liotachys  antennatus  Bates,  1871  (see  p.  ).  Nevertheless  the  genus  Asklepia  is  better  defi- 
ned in  that  paper.  A few  years  after  describing  Asklepia,  Liebke  described  a new  genus  of  Le- 
biini,  Phaedrusium  Liebke,  1941,  with  two  species,  which  may  well  be  congeneric  with  Askle- 
pia (or  with  a genus  of  Bembidiini). 

Tribe  Amarini 

This  is  a moderately  diverse  group  of  ground  beetles,  whose  range  is  Holarctic.  In  the  Nearc- 
tic  Region  there  are  two  genera:  the  endemic  Disamara  Lindroth,  1976  ( =Pseudamara  Lind- 
roth,  1968  not  Baliani,  1934),  including  only  D.  arenaria  LeConte,  1848;  and  the  Holarctic 
Amara  (sensu  lato)  Bonelli,  1809,  whose  range  extends  into  Middle  America.  Members  of  this 
genus  live  in  dry  areas,  such  as  grasslands,  pastures  and  open  forests:  at  low  and  high  eleva- 
tions in  the  north;  at  high  elevations  only,  in  the  south. 

1.  Amara  (sensu  lato)  Bonelli,  1809.  Represented  in  Mexico  by  two  subgenera,  one  of  which 
ranges  into  Central  America. 

KEY  TO  SUBGENERA  OF  MEXICAN  AND  NEOTROPICAL  AMARA  (ADULTS) 

1 Pronotum  with  sides  sinuate  before  hind  angles.  Body  elongate, 

pterostichoid  in  appearance  Curtonotus  Stephens,  1828. 

1'  Pronotum  with  sides  not  sinuate,  broadly  rounded,  greatest  width  at  or 

near  base;  body  short,  broad  Amara  (sensu  stricto). 

[1.1.  Curtonotus  Stephens,  1828.  The  range  of  this  Holarctic  subgenus  extends  south  as  far  as  the  Trans-Volcanic 
Sierra,  in  Mexico.  Thus,  the  group  does  not  enter  the  Neotropical  Region.  Four  or  five  closely  related  species  inhabit  Mexico, 
living  at  higher  elevations.] 

1.2.  Amara  (sensu  stricto).  Included  in  this  group  is  the  subgenus  Celia  Zimmermann,  1831.  The  southernmost 
known  locality  is  the  Volcan  Irazu,  in  Costa  Rica,  where  specimens  have  been  collected  at  elevations  of  about  1800  to  2100 
meters. 

This  group  is  very  difficult  taxonomically.  There  are  probably  about  a dozen  species  in 
Middle  America.  [GEB] 

Tribe  Perigonini 

A tribe  of  few  species  included  in  four  genera  (Csiki,  1931:  894-899),  of  which  three  are 
Neotropical,  and  Perigona  Castelnau,  1835,  is  worldwide  in  distribution,  with  nearly  80  species. 
Jeannel  (1942a:  577)  considered  the  tribe  as  a subfamily  of  Perigonidae,  together  with  Anch- 
onoderinae,  Omphreinae  and  Lachnophorinae. 

Adults  and  larvae  of  Perigona  live  under  bark  of  wet  trees  at  low  and  middle  altitudes. 

Adults  are  often  attracted  to  fermenting  sap  and  pulp  of  pithy  tree  species  (especially  certain 
palms).  During  dry  seasons,  adults  of  Perigona  and  Diploharpus  are  found  in  deep  leaf  piles 
beneath  crowns  of  fallen  trees.  Mizotrechus  members  are  found  under  deeply  embedded  stones 
in  cloud  forests  at  middle  elevations.  [TLE1 

KEY  TO  GENERA  OF  NEOTROPICAL  PERIGONINI  (ADULTS) 

(from  Jeannel,  1941) 

1 Maxillary  palpus  thick,  penultimate  palpomere  shorter  than  terminal, 

and  this  fusiform,  thickened  at  base  and  pointed  at  apex 

Perigona  Castelnau,  1835. 
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Maxillary  palpus  thin,  penultimate  palpomere  as  long  or  longer  than 
terminal.  Terminal  article  cylindrical-conic.  Oculo-frontal  sulcus  well 

developed 2. 

( T)  Convex  specimens  head  and  pronotum  narrow,  elytra  oval.  Striae 

erased  Diploharpus  Chaudoir,  1850. 

Depressed  specimens.  Striae  clearly  developed 3. 

( 2')  Head  and  pronotum  narrow;  elytra  oval  Aporesthus  Bates,  1871. 

Form  elongate  and  parallel,  head  and  pronotum  large 

Mizotrechus  Bates,  1872. 


1.  Diploharpus  Chaudoir,  1850.  Five  Amazonian  species  and  three  in  Central  America. 

2.  Aporesthus  Bates,  1871.  Monobasic  from  Brazil  (Rio  de  Janeiro),  of  uncertain  taxono- 
mic position.  In  the  original  description  Bates  (1871)  mentions  similarities  (if  superficial)  with 
Diploharpus  but  considers  it  to  be  related  to  Odacanthini.  Liebke  (1930:  657;  1938:  91)  also 
placed  the  genus  in  that  tribe.  Csiki  (1931:  895)  and  Jeannel  (1941:  138)  placed  the  genus  in 
Perigonini. 

3.  Mizotrechus  Bates,  1872.  A monobasic  genus  from  Amazonas,  Nicaragua,  and  Panama. 
[TLE] 

4.  Perigona  Castelnau,  1835.  Jeannel  (1951)  included  the  Neotropical  species  (14,  distribu- 
ted from  Mexico  to  Brazil,  including  the  Antilles,  and  of  which  4 are  known  from  Brazil)  in 
Perigona  s.  str.,  together  with  other  species  from  the  Old  World  tropics. 


Tribe  Cnemacanthini 


A monobasic  tribe  formed  by  Cnemalobus  Guerin,  1839,  placed  by  various  authors  in 
Broscini  (see  p.  395).  Jeannel  (1941 : 286)  showed  that  this  genus  is  not  related  to  the  true 
Broscini.  Van  Emden  (1942:  14)  independently  reached  the  same  conclusion,  but  neverthe- 
less described  its  larva  in  Broscini  ( l.c . : 31-32,  64).  According  to  Jeannel  the  place  of  the 
tribe  is  near  the  Perigonini  (in  his  system,  each  of  these  groups  is  accorded  family  status). 

1.  Cnemalobus  Guerin,  1839  ( =Cnemacanthus  auct.,  nec  Gray,  1832;  ^Odontoscelis  Curtis, 
1839,  nec  Castelnau,  1832;  =Scaritidea  Waterhouse,  1842,  nom.nov.  for  Odontoscelis  Curtis, 
=Scelodontis  Curtis,  1845,  nom.nov.  for  Odontoscelis  Curtis,  1839). 

The  nomenclature  of  this  genus  is  complex,  and  has  not  been  clearly  interpreted.  The  con- 
fusion started  when  Brulle  (1834:  375)  described  two  Chilean  species  including  them  in  Cne- 
macanthus  Gray,  1829,  a junior  synonym  of  Promecoderus  Dejean,  1829  (an  Australian  genus 
of  Broscini).  In  1841  Guerin  suggested  that  the  name  Cnemacanthus  should  be  retained  for 
the  Chilean  species,  with  the  sense  given  it  by  Brulle,  in  1834,  independently  of  Gray’s  genus. 
This  opinion  seems  to  have  been  accepted,  and  was  followed  by  all  workers  and  catalogs, 
reaching  the  absurd  in  which  Csiki  (1928a:  97)  cited  Cnemacanthus  Brulle,  1834  as  the  valid 
genus  for  the  South  American  species,  and  Cnemacanthus  Gray,  1832,  as  a synonym  of 
Promecoderus  Dejean,  1829.  It  is  obvious  that  in  its  present  usage  Cnemacanthus  Brulle, 

1834,  cannot  be  maintained,  since  even  if  it  had  been  used  for  an  independent  genus  (which 
was  not  the  case),  it  would  be  a junior  homonym  of  Gray’s  name. 

Negre  (1973b),  in  a paper  in  which  he  described  a new  species  of  Cnemacanthus , reached 
the  same  conclusion,  since  the  reprint  has  a mimeographed  note  attached,  reading:  “Le  nom 
de  Genre  de  cette  espece  nouvelle  est  Cnemalobus  Brulle  et  non  pas  Cnemacanthus  Gray 
habituellement  attribue  par  erreur  a Guerin”. 

Cnemalobus  includes  16  Chilean,  one  Argentinian  and  one  Bolivian  species.  There  are  no 
recent  revisions,  and  nothing  is  known  about  their  way  of  life. 
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Tribe  Chlaeniini  (=Callistini) 

A very  homogeneous  group  of  Carabidae,  frequently  united  with  the  Oodini.  I prefer  to 
follow  Lindroth  (1969a:  969),  considering  them  a tribe,  especially  because  the  Oodini  them- 
selves appear  to  represent  a heterogeneous  group.  Van  Emden  (1942:  43-44),  who  described 
Old  World  larvae,  considered  the  Oodina  a subtribe  of  Chlaeniini. 

Chlaeniini  are  widely  distributed  in  the  Old  World,  in  tropical  and  in  temperate  areas.  The 
taxonomic  treatment  has  varied  very  much  with  authors.  Chaudoir  (1876b)  placed  most  species 
in  Chlaenius ; recent  authors  of  the  “french  school”  have  split  the  group  very  much.  Basilew- 
sky  (1953:  1 19),  considering  it  a subfamily  (as  Callistinae),  reached  the  extreme  of  recogni- 
zing 10  tribes  and  numerous  genera. 

The  Neotropical  fauna  is  small,  as  already  mentioned  by  Chaudoir  (1876b:  6-7).  The  Neo- 
tropical species  have  been  neglected;  most  authors  included  them  in  Chlaenius  Bonelli,  1809, 
in  the  subgenera  Chlaenius  (sensu  stricto)  and  Eurydactylus  Laferte,  1851. 

KEY  TO  SUBGENERA  OF  NEOTROPICAL  CHLAENIUS  (ADULTS) 

1 Pronotum  with  single  seta  at  each  posterior  angle  . . . Chlaenius  (sensu  stricto). 

Pronotum  with  four  or  more  setae  along  each  lateral  margin  

Eurydactylus  Laferte,  1851. 

1.1.  Eurydactylus  Laferte,  1851  (= Glyptoderus  Laferte,  1851),  apparently  restricted 'to  the  New  World,  with  a 
single  species,  Chlaenius  menevillei  Chaudoir,  1876,  recorded  from  Panama  and  Bolivia. 

1.2.  Chlaenius  (sensu  stricto)  (with  numerous  synonyms  in  other  faunas).  Includes  19  South  American  species,  of 
which  six  are  known  from  Brazil.  Grundmann  (1955:  282)  erected  the  subgenus Pachy chlaenius  for  Nearctic  species,  and 
also  placed  in  it  Chlaenius  fallax  (Olivier,  1795)  from  French  Guiana.  I prefer  to  keep  this  species  in  Chlaenius  (s.  str.),  fol- 
lowing Bell  (1960:  108),  who  included  in  it  all  species  Grundmann  assigned  to  Pachy  chlaenius. 

Jedlicka  (1946:  13-14)  presented  a key  to  some  of  the  species  of  Chlaenius  s.  str.  from  the  Neotropical  Region,  in  spite 
of  the  title  of  the  paper. 

Tribe  Oodini 

A moderately  divergent  tribe,  but  with  few  species,  distributed  mostly  in  temperate  zones 
of  the  World;  but  also  occurring  in  the  tropics  in  both  Old  and  New  Worlds.  The  Oodini  have 
frequently  been  united  with  the  preceding  tribe,  Chlaeniini  (e.g.  Ball,  1960:  151).  Considering, 
however,  the  heterogeneity  within  the  Oodini,  it  seems  more  realistic  to  consider  it  as  an  inde- 
pendent tribe.  As  Lindroth  (1969a:  995)  writes,  “there  is  no  doubt,  confirmed  also  on  larval 
characters,  that  this  group  is  related  to  Chlaeniini ...  ”,  and  considers  the  group  a distinct 
tribe,  as  has  also  been  done  by  Erwin  (1974b:  184)  for  exotic  Oodini. 

Sloane  (1923b)  erected  a tribe  for  the  dercylines.  Jeannel  (1948:  626)  erected  a distinct 
family,  the  Dercylidae,  composed  of  two  subfamilies,  Melanchitonitae  (a  western  gondwan- 
ian  group)  and  Dercylitae,  exclusively  Neotropical.  The  remaining  Oodini  were  placed  by  the 
same  author  (1949:  828)  in  Callistidae  (^Chlaeniini),  as  a distinct  subfamily.  No  doubt  there 
are  two  distinct  groups  within  the  Oodini,  but  for  the  moment,  it  seems  appropriate  to  con- 
sider them  as  subtribes  of  the  same  tribe. 

At  the  generic  and  species  level  the  “Oodides”  were  monographed  in  a posthumous  work 
of  Chaudoir  (1882),  who,  unfortunately,  did  not  include  keys  to  genera,  but  only  characteri- 
zed them,  and  placed  the  species  in  different  groupings. 

Very  little  is  known  about  the  Neotropical  species  of  Oodini.  Members  of  the  tribe  live  in 
swamps  and  marshes,  along  water  courses,  and  on  the  forest  floor,  in  leaf  litter,  in  the  lowlands. 
Larvae  are  known  for  the  few  exotic  species  (van  Emden,  1942:  43-44). 
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KEY  TO  SUBTRIBES  OF  NEOTROPICAL  OODINI  (ADULTS) 


1 Pronotum  without  setae  near  lateral  margins  Oodina. 

I'  Pronotum  with  one  or  two  pairs  of  marginal  setae  . Dercylina. 


Sub  tribe  Oodina  1 

A predominantly  Nearctic  subtribe  in  the  Western  Hemisphere,  with  species  in  Mexico, 
Central  America,  the  Antilles,  and  a few  in  Brazil. 

KEY  TO  GENERA  AND  SUBGENERA  OF  NEOTROPICAL  OODINA  (ADULTS)1 


1 
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Clypeus  with  pair  of  setigerous  punctures  antero-laterally  , . . 2. 

Clypeus  without  setigerous  punctures 4. 

( 2 ) Labrum  with  three  setae  along  anterior  margin  

Anatrichis,  subgenus  Oodinus  Motschulsky,  1864. 

Labrum  with  six  (or  five)  setae  along  anterior  margin 3. 

( 2')  Elytron  with  interval  8 extended  as  carina  into  apico-marginal  groove; 
terminal  umbilical  punctures  isolated  from  more  basal  punctures  by 


interval  8.  Head  with  occiput  markedly  iridescent  behind  eyes.  Pronotum 
sub-rectangular,  sides  anteriorly  not  markedly  sloped  mediad,  evenly 

rounded  or  slightly  sinuate  posteriorly  Macroprotus  Chaudoir,  1882. 

Elytron  with  interval  8 not  extended  as  carina  into  apical  marginal 
groove;  umbilical  series  not  interrupted.  Occiput  not  iridescent.  Prono- 
tum anteriorly  with  sides  sloped  markedly  mediad Oodes  Bonelli,  1809. 

( 1')  Labrum  with  six  setae  along  anterior  margin.  Size  small,  length  of  body 

ca.  7.0  mm  Anatrichis  (sensu  strict o)  LeConte,  1853. 

Labrum  with  three  setae  along  anterior  margin.  Size  various,  but  length 
of  body  not  less  than  9.0  mm 5. 

( 4')  Elytron  with  striae  normally  developed,  punctate,  slightly  deepened 
before  termination  in  obliquely  transverse  position  of  interval  8;  stria 
7 extended  to  marginal  groove.  Color  black.  Size  larger,  length  of  body 

ca.  18.0 -25.0  mm  Polychaetus  Chaudoir,  1882. 

Elytron  with  striae  not  extended  to  transversely  oblique  portion  of 
interval  8;  stria  7 not  extended  to  marginal  groove.  Color  various. 

Size  moderate,  ca.  10.0  - 1 5.0  mm  6. 

( 5')  Elytron  with  transverse  microsculpture,  surface  subiridescent;  stria  7 

as  deep  as  1-6  Chaetocrepis  Chaudoir,  1882. 

Elytron  with  isodiametric  microsculpture,  surface  dull  or  shining,  but 

not  sub-iridescent;  stria  7 obsolete,  or  shallower  than  1-6  

Stenocrepis  (sensu  lato)  Chaudoir,  1857  7. 

( 6')  Tibiae  and  tarsi  testaceous,  remainder  of  body  piceous.  Dorsal  surface 

metallic  Stenous  Chaudoir,  1857. 

Legs  completely  dark  8. 

(7')  Dorsal  surface  black.  Tarsomere  4 of  male  front  tarsus  without  adhesive 

vestiture  Crossocrepis  Chaudoir,  1857. 

Dorsal  surface  olivaceous.  Tarsomere  4 of  male  front  tarsus  with 

adhesive  vestiture  Stenocrepis  ( sensu  stricto). 
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1.  Anatrichis  (sensu  lato)  LeConte,  1853.  This  genus  includes  seven  Neotropical  species, 
whose  range  extends  from  Brazil  to  northern  Mexico.  The  species  are  arrayed  in  two  subgenera, 
at  present.  Possibly,  these  groups  should  be  ranked  as  genera. 

1.1.  Antrichis  (sensu  stricto).  One  Neotropical  species  is  included  in  this  group:  A.  longula  Bates,  1882.  Members 
inhabit  forest  swamps,  living  in  wet  leaf  litter  that  is  either  partly  submerged,  or  is  right  near  the  water’s  edge.  The  species  is 
known  from  Middle  America  only.  [GEB] 

1.2.  Oodinus  Motschulsky,  1864  (= Oodiellus  Chaudoir,  1882).  Four  Neotropical  species  are  included  in  this  sub- 
genus, and  their  collective  range  includes  both  Middle  America  and  South  America.  In  Mexico,  members  of  this  subgenus 
occur  in  the  same  habitats  as  those  occupied  by  members  of  the  subgenus  Anatrichis.  Five  species  are  represented  in  the 
Neotropical  Region. 

2.  Macroprotus  Chaudoir,  1882.  This  genus  includes  only  two  species,  described  from  Brazil. 
Specimens  resemble  those  of  Anatrichis  (sensu  stricto)  in  body  form,  but  are  much  larger.  [GEB] 

3.  Oodes  Bonelli,  1809.  This  is  a moderately  diverse  genus,  with  species  in  most  zoogeogra- 
phic regions.  The  New  World  fauna  is  small:  three  species  in  the  United  States,  and  possibly 
three  in  the  Neotropical  Region,  one  of  which  was  described  from  Brazilian  material. 

4.  Polychaetus  Chaudoir,  1882.  Two  species  are  included  in  this  genus:  one  from  Mexico 
CP.  dejeani  Chaudoir,  1882),  and  one  from  Guiana  (P.  egregius  Chaudoir,  1854).  Specimens 
of  P.  dejeani  were  collected  by  treading  in  a Sagittaria  bed,  at  Lake  Catemaco,  Veracruz,  Mex- 
ico. [GEB] 

5.  Chaetocrepis  Chaudoir,  1882.  This  is  a monobasic  genus,  known  from  Brazil.  The 
differences  between  the  characteristics  of  this  group  and  of  Stenocrepis  Chaudoir  are  so  slight 
and  few  that  it  might  be  best  to  regard  the  two  as  congeneric.  [GEB] 

6.  Stenocrepis  ( sensu  lato)  Chaudoir,  1857.  This  is  a moderately  diverse  temperate-tropical 
New  World  endemic  genus,  with  Nearctic,  Middle  and  South  American  species.  Members  are 
associated  with  streams  as  well  as  with  marshes  in  open  areas.  The  species  are  arranged  in 
three  subgenera. 

6.1.  Stenocrepis  (sensu  stricto).  This  subgenus  includes  16  Neotropical  species  which  range  from  Mexico  and  the 
Antilles  to  Brazil  (eight  species  in  the  last-named  country). 

6.2.  Stenous  Chaudoir,  1857.  The  distribution  pattern  is  similar  to  that  of  Stenocrepis,  with  12  species,  and  six 
from  Brazil. 

6.3.  Crossocrepis  Chaudoir,  1857.  This  subgenus  includes  two  species:  one  in  Mexico,  and  one  in  the  Antilles.  [GEB] 

Subtribe  Dercylina 

Two  genera  are  included.  This  is  a subtribe  with  a South  American  center  of  maximum  div- 
ersity. Adults  of  most  species  are  brachypterous,  with  reduced  metathoraces.  No  species  is 
known  from  the  Antilles. 

KEY  TO  GENERA  AND  SUBGENERA  OF  DERCYLINA  (ADULTS)1 

1 Elytron  with  intervals  in  apical  0.20  tuberculate,  catenate  or  not  toward 

base;  interval  1 extended  to  apex;  interval  7 carinate  in  apical  0.20, 
extended  apically  only  to  apex  of  interval  2,  interval  8 carinulate  pre- 
apically,  near  termination  in  interval  7.  Hind  tibia  with  posterior 
surface  smooth Physomerus  Chaudoir,  1882. 

1'  Elytron  with  intervals  smooth,  not  tuberculate  or  catenate;  interval 

7 carinate  or  not,  extended  obliquely  across  apical  part  of  elytron  to 
suture;  intervals  1-6  not  extended  to  apex,  terminated  in  oblique  por- 
tion of  interval  7;  interval  8 not  carinate  near  apex.  Hind  tibia  with 
posterior  surface  strigulose  . . . Dercylus  (sensu  lato)  Laporte,  1832  ....  2. 
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1')  Pronotum  with  anterior  and  posterior  pair  of  marginal  setae,  or  only 

anterior  setigerous  puncture  present  3. 

Pronotum  only  with  posterior  pair  of  setae 5. 

2')  Only  anterior  setiferous  puncture  present  ....  Licinodercylus  Kuntz,  1912. 

Pronotum  with  two  pairs  of  setae  4. 

3')  Large  specimens  from  Brazil,  over  20  mm  long  . . . .Asporina  Laporte,  1834. 

Specimen  less  than  20  mm  long,  distributed  from  Mexico  to  Brazil 

Dercylodes  Chaudoir,  1882. 

2 ) Apterous  specimens,  with  elytra  fused  along  suture  

Dercylus  (sensu  stricto). 

Winged  specimens,  elytra  not  fused  along  suture.  Anal  segment  of 

male  with  two  setae  Pterodercylus  Kuntz,  19 12. 


1.  [GEB] 

7.  Dercylus  Laporte,  1832.  The  species  of  this  genus  are  arranged  in  five  subgenera. 

7.1.  Dercylus  ( sensu  stricto).  Eight  species  are  included  in  this  subgenus  of  which  seven  are  known  from  Brazil. 

7.2.  Pterodercylus  Kuntz,  1912.  Two  South  American  species  are  included. 

7.3.  Dercylodes  Chaudoir,  1882.  With  nine  species,  distributed  from  Mexico  to  South  America.  Five  species  are 
known  from  Brazil.  Specimens  of  D.  (Dercylodes)  mexicanus  Bates,  1891,  were  collected  on  the  Pacific  coast  of  Mexico, 
in  the  states  of  Nayarit  and  Chiapas,  in  lowland  tropical  forest,  in  deep,  damp,  leaf  litter.  [GEB] 

7.4.  Asporina  Laporte,  1834.  With  two  Brazilian  species. 

7.5.  Licinodercylus  Kuntz,  1912.  This  is  a monobasic  subgenus,  known  from  Brazil. 

8.  Physomerus  Chaudoir,  1882.  This  genus  contains  two  species  from  Colombia.  The  char- 
acters of  this  group  are  hardly  enough  to  warrant  its  separation  from  Dercylus.  Adults  of 
Physomerus  have  slender,  pterostichoid  bodies.  They  resemble  most  closely  specimens  of 
Asporina , but  the  latter  have  a row  of  setae  on  each  ventro-lateral  margin  of  tarsomere  5.  No 
doubt,  the  two  genera  are  closely  related,  and  further  studies  must  be  undertaken  to  deter- 
mine if  the  two  genera  should  be  maintained,  or  if  they  should  be  combined.  [GEB] 
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Tribe  Licinini^ 


This  is  a moderately  diverse,  highly  divergent  tribe,  distributed  in  all  of  the  major  zoogeo- 
graphical  regions  of  the  world,  each  region  with  one  or  more  endemic  genera.  In  the  New 
World,  the  group  is  represented  by  two  elements:  a Holarctic  temperate-tropical  component, 
including  Diplocheila  Brulle,  1834,  Dicaelus  Bonelli,  1813,  and  Badister  Clairville,  1806;  and 
a southern  hemisphere  element  represented  by  Eutogeneius  Sober,  1849.  Ball  (1959)  revised 
the  Nearctic  species. 


KEY  TO  GENERA  AND  SUBGENERA  OF  NORTHERN 
MEXICAN  AND  NEOTROPICAL  LICININI  (ADULTS) 
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plane,  notched.  Specimen  from  Chile  Eutogeneius  Sober,  1849. 


Dorsal  surface  of  one  mandible  with  broad,  deep  notch  near 

middle  Ba dister  (sensu  lato)  Clairville,  1806  . 2. 

Dorsal  surface  of  neither  mandible  notched  near  middle 3. 

( 1 ) Right  mandible  with  deep  notch  in  dorsal  surface,  left  mandible 

normal  Badister  (sensu  stricto). 

Left  mandible  with  deep  notch  in  dorsal  surface,  right  mandible 

normal  Baudia  Ragusa,  1884. 

( 1')  Mandibles  short,  thick,  left  mandible  with  apical  margin  broad  inverted 
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3'  Mandibles  trigonal,  apices  tapered,  not  broad,  not  notched.  Specimen 

from  Mexico  or  the  Antilles  4. 

4 ( 3')  Episternum  of  metathorax  elongate,  outer  margin  at  least  1.25  times 


longer  than  anterior  margin,  latter  wider  than  posterior  margin.  Tarso- 

mere  5 ventrally  without  two  rows  of  setae 

Diplocheila  Brulle,  subgenus  Isorembus  Jeannel,  1949. 

4'  Episternum  of  metathorax  markedly  transverse,  approximately  rectan- 

gular, outer  margin  and  anterior  margin  subequal  in  length.  Tarsomere  5 

with  row  of  setae  on  each  ventro-lateral  margin  

Dicaelus  ( sensu  lato)  Bonelli,  1813 5. 

5 (4')  Penultimate  labial  palpomere  bisetose.  Elytron  with  striae  absent, 

or  indicated  only  by  rows  of  shallow  punctures;  intervals  flat,  except 

interval  7 carinate  at  base  or  not Liodicaelus  Casey,  1913. 

5'  Penultimate  labial  palpomere  with  at  least  four  setae;  striae  deep, 

intervals  convex,  interval  7 sub-carinate  throughout  length  of  elytron 

Dicaelus  (sensu  stricto). 

1.  Eutogeneius  Sober,  1849.  This  genus  includes  only  E.  fuscus  Sober,  1849,  known  only 
from  the  type  specimen  which  was  collected  in  Chile,  and  is  in  the  Museum  National  d‘Hist- 
orie  Naturelle,  Paris.  Ball  (1959)  did  not  classify  this  genus  because  he  had  not  seen  material. 
However,  the  type  is  a licinine,  and  the  mandibles  seem  to  be  of  the  Licinus  type  (Ball,  1959: 
7). 

2.  Badister  Clairville,  1806.  Representatives  of  this  genus  are  in  the  Antillean  subregion  of 
the  Neotropical  Region,  and  on  the  mainland  south  at  least  to  Belieze  (TLE] : in  the  temper- 
ate and  subtropical  portions  of  the  Holarctic  Region;  in  the  Oriental  Region  eastward  to  Java; 
in  the  Cape  subregion  of  the  Ethiopian  Region,  and  on  the  island  of  Madagascar.  Two  subgen- 
era are  in  the  Neotropical  Region. 

Members  of  Badister  inhabit  Typha  marshes,  coastal  forest  swamps,  Sagittaria  swamps,  and 
wet  montane  forests  to  elevations  of  about  1000  to  1300  meters. 

2.1.  Badister  (sensu  stricto).  Two  species  inhabit  Mexico:  B.  vandykei  Ball,  1959,  is  known  from  Baja  California, 
and  B.  flavipes  mexicanus  Van  Dyke,  1945,  ranges  from  the  southern  edge  of  the  Trans- Volcanic  Sierra  (Cuernavaca)  south- 
eastward to  Chiapas.  Evidently,  this  subspecies  at  these  latitudes  is  confined  to  higher  elevations  (about  1500  m).  The  Nearc- 
tic  races  of  B.  flavipes  occur  in  localities  near  sea  level. 

2.2.  Baudia  Ragusa,  1884.  Five  species  are  known  from  the  Neotropical  Region.  The  ranges  of  two  of  these  (B.  flex- 
us  LeConte,  1880,  and  an  undescribed  species)  include  the  islands  of  the  Greater,  Antilles.  Three  other  undescribed  species 
are  known  from  lowland  Mexican  localities. 

3.  Diplocheila  Brulle,  1834.  This  wide-ranging  Megagean  genus  is  represented  in  the  New 
World  by  the  endemic  D.  striatopunctata  group  of  subgenus  Isorembus  Jeannel.  Of  the  eight 
Nearctic  species,  one,  D.  major  LeConte,  1848,  inhabits  also  the  northern  fringe  of  the  Neo- 
tropical Region,  but  only  the  island  of  Cuba  in  the  Greater  Antilles. 

4.  Dicaelus  (sensu  lato)  Bonelli,  1813.  Adults  of  this  genus  are  large  beetles.  All  are  brachy- 
pterous,  and  some  (probably  all)  eat  snails.  Most  of  the  species  are  inhabitants  of  mesic  forests. 

Dicaelus  is  endemic  in  the  New  World.  Two  of  the  three  subgenera  enter  Mexico. 

4.1.  Liodicaelus  Casey,  1913.  Four  species  are  in  the  highlands  of  northern  and  central  Mexico,  one  of  which,  D. 
laevipennis  LeConte,  1848,  is  represented  in  the  Trans- Volcanic  Sierra  by  an  endemic  subspecies,  D.l.  flohri  Bates,  1878. 

4.2.  Dicaelus  (sensu  stricto).  One  species,  D.  costatus  LeConte,  1848,  ranges  southward  to  northern  Tamaulipas, 
in  the  lowlands.  [GEB] 

Tribe  Harpalini 

One  of  the  more  highly  diverse  tribes  of  the  family  (as  are  Pterostichini  and  Lebiini),  and 


Quaest.  Ent.,  1977  13  (4) 


422 


Reichardt 


also  much  in  need  of  a taxonomic  revision.  Although  the  tribe  seems  not  well  represented  in 
in  the  South  American  tropics,  species  of  some  genera  are  numerous.  Some  genera  (especially 
stenolophines)  are  more  diverse  and  divergent  in  the  Palaearctic  areas^  and  for  these  groups 
South  America  is  zoogeographically  marginal. 

The  supra-generic  classification  is  not  yet  settled.  A first  attempt  at  a reclassification  was 
that  of  van  Emden  (1953a),  which  was  followed  by  later  authors.  Noonan  (1973)  revised  the 
genera  of  Anisodactylina,  and  in  1976,  he  presented  a synopsis  of  the  genera  of  Harpalini  of 
the  world,  grouping  them  in  four  subtribes.  This  scheme  is  used  here,  though  I recognize  that 
some  of  the  subtribes  may  not  be  monophyletic. 

Little  is  known  about  way  of  life  and  immature  stages  of  Neotropical  species.  Van  Emden 
(1942:  39-43)  described  larvae  of  Anisotarsus  (at  present  considered  a subgenus  of  Notiobia ), 
Trichopselaphus,  Barysomus,  and  Acupalpus.  Negre  (1963:  210)  refers  to  larvae  of  Polpochila 
(described  by  Chu,  1945). 

KEY  TO  SUBTRIBES  OF  NEOTROPICAL  HARPALINI  (ADULTS) 

Penultimate  labial  palpomere  plurisetose 2. 

Penultimate  labial  palpomere  bi-  or  trisetose  3. 

Male  with  anterior  and  middle  tarsomeres  unmodified  or  dilated  and  with 

two  longitudinal  rows  of  adhesive  setae  ventrally  Harpalina. 

Male  with  anterior  and  middle  tarsomeres  dilated,  with  numerous 
longitudinal  rows  of  adhesive  setae  (ventral  surfaces  of  tarsomeres 

appearing  to  be  covered  with  spongy  pubescence)  Anisodactylina. 

Male  with  anterior  tarsus  unmodified,  or  dilated  and  basal  tarso- 
meres each  with  two  longitudinal  rows  of  adhesive  setae  ....  Stenolophina. 
Anterior  tarsomeres  of  male  dilated,  with  spongy  pubescence 
ventrally  Pelmatellina. 

Subtribe  Pelmatellina  1 

A subtribe  of  small  harpalines,  represented  in  the  Neotropical  Region  by  only  two  genera 
and  a few  species. 
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KEY  TO  GENERA  AND  SUBGENERA  OF 
NEOTROPICAL  PELMATELLINA  (ADULTS) 

Prothorax  elongate,  sides  of  pronotum  with  long  sinuation  before 
acute  posterior  angles.  Metepisternum  about  as  long  as  wide.  Hind 
wings  reduced.  Body  depigmented.  Specimen  from  Juan  Fernandez 

Islands  Trachysarus  Reed,  1874. 

Prothorax  average,  sides  of  pronotum  either  rounded  with  rounded 
posterior  angles,  or  with  short  sinuations  and  posterior  angles  rectangu- 
lar. Metepisternum  longer  than  wide,  or  as  long  as  wide.  Hind  wings 

reduced  or  fully  developed.  Color  of  body  piceous  or  metallic  

Pelmatellus  (sensu  lato)  Bates,  1882  ...  2. 

Elytral  stria  2 without  discal  puncture.  Male  with  vestiture  on  ventral 

surfaces  of  front  tarsomeres,  only  P.  (Thenarellus  Bates,  1882). 

Elytral  stria  2 with  single  discal  puncture.  Male  with  vestiture  on  ventral 
surfaces  of  front  and  middle  tarsomeres  Pelmatellus  (sensu  stricto). 
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1.  Pelmatellus  (sensu  lato)  Bates,  1882.  A genus  with  1 1 species  from  higher  altitudes  in 
Mexico,  Guatemala,  and  Costa  Rica,  two  of  which  are  also  in  the  mountains  of  southwestern 
United  States.  Goulet  (1974)  revised  the  Middle  American  species  of  the  genus,  including  in 
Pelmatellus  the  taxon  Thenarellus  Bates,  as  a subgenus.  According  to  Goulet  (1974:  98),  it  is 
doubtful  that  the  four  Ecuadorian,  one  Brazilian,  and  one  Argentinian  species  belong  in  the 
same  genus.  Nonetheless,  these  South  American  taxa  are  clearly  related  to  the  Middle  Ameri- 
can species  that  Goulet  studied. 

1.1.  Pelmatellus  (sensu  stricto).  Included  are  nine  Mexican-Guatemalan  species  (two  of  which  enter  United  States), 
and,  as  incertae  sedis,  six  South  American  species. 

1.2.  Thenarellus  Bates.  Two  species  are  included:  one  from  Mexico,  and  one  from  Costa  Rica. 

2.  Trachysarus  Reed,  1874.  Straneo  (1955,  in  Straneo  and  Jeannel,  1955:  137-138)  placed 
this  genus  in  Pelmatellina,  and  this  was  accepted  by  Goulet  (1974:  83)  and  Noonan  (1976:  8). 
Van  Emden  (1953a:  516)  placed  the  genus  in  Acupalpina  (a  group  which  is  included  in  the 
Stenolophina  by  Noonan  (1976)),  but  the  vestiture  of  the  male  tarsi  do  not  permit  such  an  al- 
location. The  group  is  endemic  to  the  Juan  Fernandez  Islands  of  Chile,  and  includes  nine  spe- 
cies. Trachysarus  antarcticus  Reed,  1874,  from  the  Chilean  mainland,  does  not  belong  to  this 
genus  (van  Emden,  1953a). 

Subtribe  Anisodactylina 

This  is  the  only  subtribe  of  Harpalini  recently  revised  at  the  generic  level  (Noonan,  1973). 
The  group  occurs  in  all  regions,  predominantly  in  temperate  zones,  with  a total  of  24  genera. 
The  six  Neotropical  genera  are  also  predominantly  temperate  in  distribution,  being  especially 
diverse  in  Chile  and  Argentina. 


KEY  TO  GENERA  AND  SUBGENERA  OF 
NEOTROPICAL  ANISODACTYLINA  (ADULTS) 


1 


1' 

2 ( 1') 

2' 

3 ( 2') 

3' 

4 ( 3') 

4 ' 


Pronotum  with  two  lateral  setae  on  each  side  (anterior  seta  before  or 
in  mid-region  of  lateral  margin,  and  posterior  seta  in  region  of  post- 
erior angle).  Dorsum  dark  metallic  green,  elytral  apices  dark  metallic 

green  or  cupreous  Allendia  Noonan,  1974. 

Pronotum  with  one  lateral  seta  on  each  side  (near  mid-region  of 

lateral  margin)  2. 

Mentum  and  submentum  fused,  not  separated  by  suture.  Interval  3 of 
elytron  with  three  to  six  setigerous  punctures  in  row  from  apex  to  or 

nearly  to  base.  Mentum  with  tooth Anisostichus  van  Emden,  1953. 

Mentum  and  submentum  separated  by  complete  transverse  suture 3. 

Size  small,  length  of  body  less  than  8.0  mm.  Metathorax  reduced, 
metepisternum  very  short.  Hind  wings  reduced.  Body  depigmented. 

Specimen  from  Chile  Nemaglossa  Solier,  1849. 

Size  larger,  length  of  body  at  least  8.0  mm.  Metathorax  and  hind 
wings  fully  developed  or  reduced.  Body  variously  colored,  many 
specimens  with  at  least  dorsum  metallic  coppery,  green,  blue,  or  purple  ...  4. 
Disc  of  pronotum  glabrous,  except  single  lateral  seta  each  side.  Abdo- 
minal sterna  with  or  without  extra  setae 

Notiobia  (sensu  lato)  Perty,  1830  ...  5. 

Disc  of  pronotum  pubescent  at  least  along  lateral  part  of  apical  margin. 
Abdominal  sterna  with  extra  setae  8. 
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4 ) Gena  wide,  at  narrowest  point  wider  than  maximum  width  of  antennal 
scape.  Frontal  fovea  of  head  without  clypeo-ocular  prolongation.  Eyes 

of  most  specimens  not  large  and  protruding  

N.  (Anisotarsus)  Chaudoir,  1837  (part). 

Gena  narrow,  at  narrowest  point  narrower  than  maximum  width  of 
antennal  scape;  or  frontal  fovea  of  head  with  clypeo-ocular  prolongation  . .6. 

5')  Frontal  fovea  of  head  with  clypeo-ocular  prolongation  

N.  (Notiobia)  sensu  stricto  (part). 

Frontal  fovea  of  head  without  clypeo-frontal  prolongation 7. 

6')  Frontal  fovea  of  head  large,  prominent.  Supra-antennal  ridges  markedly 

divergent  anteriorly  from  eyes.  Eyes  large  and  protruding  

N.  (Notiobia)  sensu  stricto  (part). 

Frontal  fovea  of  head  small,  not  prominent.  Supra-antennal  ridges 
various,  in  most  specimens  not  markedly  divergent  anteriorly  from 

eyes.  Size  of  eyes  various Notiobia  (Anisotarsus)  Chaudoir,  1837  (part). 

4')  Ligula  with  apex  narrow,  not  laterally  expanded  and  dorsum  with  four 
or  five  distal  setae.  Pronotum  not  strongly  cordate,  lateral  depression 
not  sharply  delimited.  Pronotal  pubescence  extended  along  lateral  por- 
tions of  basal  and  apical  margins  and  along  side.  Elytral  intervals  1,3,5 

and  7 each  with  row  of  dorsal  setigerous  punctures 

Pseudaniso tarsus  Noonan,  1973. 

Ligula  with  apex  markedly  expanded  laterally  and  dorsum  without  setae. 
Pronotum  markedly  cordate  and  with  lateral  depression  broadly  concave 
and  sharply  delimited  from  disc.  Pubescence  on  pronotum  restricted  to 
lateral  part  of  apex.  Odd  and  in  some  specimens  also  even  elytral  inter- 
vals each  with  irregular  row  of  non-setigerous  punctures 

Criniventer  van  Emden,  1953. 

3.  Nemaglossa  Solier,  1849  ( Nematoglossa  Gemminger  and  Harold,  1868).  A monobasic 
genus  from  Chile.  This  group  has  generally  been  included  in  the  Pelmatellina,  but  the  plurise- 
tose  labial  palpomeres  and  setose  intercoxal  process  of  the  prosternum  indicate  that  Nema- 
glossa is  an  anisodactyline.  More  specifically,  it  belongs  in  the  notiobioid  complex.  [GEB1 

4.  Pseudaniso  tarsus  Noonan,  1973.  Monobasic  genus  for  A.  nicki  (van  Emden),  described 
from  Argentina,  and  possibly  also  occurs  in  Brazil  (Sao  Paulo). 

5.  Allendia  Noonan,  1974.  Also  a monobasic  genus  erected  by  Noonan  (1974:  220)  for 
Harpalus  chilensis  Solier,  1849,  and  cited  by  Csiki  (1932a:  1049)  as  Anisotarsus,  and  stated 
by  van  Emden  (1953a:  520)  to  belong  to  the  Pelmatellina.  The  species  occurs  in  Chile  and 
Andean  Argentina  (Chubut  and  Rio  Negro). 

6.  Criniventer  v an  Emden,  1953.  A monobasic  genus  for  A.  rufus  (Brulle,  1838),  from 
Uruguay,  Argentina  and  Chile. 

7.  Notiobia  (sensu  lato)  Perty,  1830.  A markedly  diverse  genus,  which  includes  Anisotarsus 
as  subgenus.  Besides  the  two  subgenera  present  in  the  neotropics,  there  is  a third  subgenus 
restricted  to  tropical  Africa. 

7.1.  Notiobia  ( sensu  stricto)  (=. Rhagodactylus  Chaudoir,  1835;  -Batrachion  Chevrolat,  1842).  A moderately  diverse 
subgenus,  with  32  species  distributed  from  Mexico  to  Argentina;  five  have  been  recorded  from  Brazil. 

7.2.  Anisotarsus  Chaudoir,  1837  (= Eurytrichus  LeConte,  1848;  Stilbolidus  Casey,  1914).  Previously  to  Noonan’s 
revision  (1973),  this  group  was  considered  a distinct  genus,  with  Anisostichus  van  Emden,  1953,  Eurytrichus  and  Stilbolidus 
as  subgenera.  As  now  considered,  it  includes  19  species,  four  from  Brazil.  Revision  of  species  in  van  Emden  (1953a:  520-527). 

8.  Anisostichus  van  Emden,  1953.  Described  as  a subgenus  of  Anisotarsus  Chaudoir,  1837, 
was  raised  to  genus  by  Noonan  (1973)  and  includes  four  Argentinian  species  (revision  in  van 
Emden,  (1953)). 
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9.  Anisodactylus  Dejean,  1829  ( =Anadaptus  Casey,  1914).  A markedly  diverse  Nearctic 
genus,  one  species  of  which,  A.  rotundangulus  Bates,  is  in  Mexico,  in  the  Trans-Volcanic  Sierra. 

Subtribe  Stenolophina  (=Cratocarina  + Bradycellina  of  authors) 

A subtribe  of  more  temperate  distribution,  and  represented  in  the  tropics  by  few  genera. 
Noonan  (1976)  gave  the  tribe  a new  definition,  including  in  it  elements  of  different  groups. 


KEY  TO  GENERA  AND  SUBGENERA  OF 
NEOTROPICAL  STENOLOPHINA  (ADULTS)1 


1 

1' 

2(1) 

2' 

3 (2) 

,3'  1 

4 ( 2') 

4' 

5 ( 4') 
5' 

6 ( 5') 
6' 

7 ( 6') 

r 

8 ( 1') 
8' 

9 ( 8') 

9' 


Mentum  with  tooth 2. 

Mentum  edentate 8. 

Basitarsus  and  tarsomere  2 of  front  tarsus  asymmetric,  inner  apical  angle 
extended  as  spine-like  process.  Size  large,  length  of  body  10.0  mm  or 

more  Polpochila  (sensu  lato)  Solier,  1849  ....  3. 

Basitarsus  and  tarsomere  2 symmetric,  inner  apical  angle  not  extended  . . 4. 

Sub-pygidial  sternum  with  same  number  of  setae  in  both  sexes.  Head 
enlarged,  with  wide  genae,  especially  males.  Eyes  reduced.  Specimen  from 
highlands  of  northern  Mexico,  or  desert  areas  of  southwestern  United 

States  P.  (Phymatocephalus)  Schaum,  1864. 

Sub-pygidial  sternum  with  one  seta  each  side  in  male,  two  each  side  in 
female.  Head  normally  developed.  Eyes  normal  . . . Polpochila  (sensu  stricto). 
Head  with  frontal  impressions  deep,  long,  extended  posterad  of  hind 
margins  of  eyes;  elytron  without  sutural  stria;  pronotum  with  posterior 

margin  with  complete  transverse  groove  Pogonodaptus  Horn,  1881. 

Head  with  frontal  impressions  shallower,  shorter;  if  extended  laterad, 

groove  terminated  near  front  margin  of  eyes  5. 

Size  large,  length  of  body  10.00  mm  or  more.  Elytron  with  stria  8 arched 
posterad  of  umbilical  puncture  6,  latter  as  close  to  5 as  5 is  to  4;  scutellar 

stria  present.  Specimen  from  Chile  Paramecus  Dejean,  1829. 

Size  small,  length  of  body  less  than  6.0  mm.  Elytron  with  umbilical 
puncture  6 removed  from  5 farther  than  distance  between  5 and  4; 

scutellar  stria  absent 6. 

Elytron  with  only  stria  1 sharply  impressed,  others  absent  or 

evanescent  Brady cellus  (Liocellus)  Motschulsky,  1864. 

Elytron  with  all  striae  equally  and  normally  impressed  7. 

Pronotum  with  posterior  angles  rounded  

Brady  cellus  ( Stenocellus)  Casey,  1914. 

Pronotum  with  posterior  angles  angulate,  sides  sinuate  posteriorly 

Goniocellus  Casey,  1914. 

Elytron  with  posterior  series  of  umbilicate  punctures  not  divided  into 

two  groups  of  four  punctures  each  Acupalpus  Latreille,  1829. 

Elytron  with  posterior  series  of  umbilicate  punctures  divided  into  two 

groups  of  four  punctures  each 

Stenolophus  (sensu  stricto)  Dejean,  1829  ....  9. 

Tarsomeres  1-4  of  hind  tarsus  each  with  pair  of  setae  dorsally,  and 
tarsomere  5 with  one  pair  ventrally.  Size  small,  body  length  less  than 
5.5  mm.  Pronotum  rounded.  Elytra  not  iridescent  . . . S.  (conjunctus  Group). 
Tarsomeres  of  hind  tarsus  glabrous;  pronotum  with  hind  angles  broadly 
rounded  10. 
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10  (9')  Tarsi  slender,  hind  tarsus  with  basitarsus  longer  than  tarsomere  2.  Anter- 
ior tibia  with  two  or  three  spines  at  outer  margin,  near  apex  

Stenolophus  (sensu  stricto). 

10'  Tarsi  thicker,  basitarsus  of  hind  tarsus  hardly  longer  than  2.  Anterior 

tibia  with  four  to  six  spines  at  outer  margin  near  apex 

S.  (Agonoderus)  Dejean,  1829. 


1.  [GEB] 

10.  Brady cellus  (sensu  lato)  Erichson,  1837  ( =Acupalpus  Thomson  not  Latreille,  1829). 

Of  the  eight  subgenera  cited  by  Ball  (1960:  86),  only  two  have  Neotropical  representatives. 
However,  the  species  are  not  well  understood,  and  many  remain  to  be  described.  Further  work 
might  reveal  previously  unrecognized  species  groups. 

10.1.  Stenocellus  Casey,  1914.  This  group  includes  about  50  species,  14  of  which  are  known  from  the  Neotropical 
Region.  Five  of  these  are  recorded  from  the  Antilles. 

10.2.  Liocellus  Motschulsky,  1864.  Like  Stenocellus,  maximally  diverse  in  the  Nearctic  Region,  but  with  two  species 
in  the  Mexican  highlands. 

1 1.  Goniocellus  Casey,  1914.  A genus  described  for  two  Panamanian  species.  This  group 
should  probably  be  ranked  as  a subgenus  of  Brady  cellus.  [GEB] 

12.  Acupalpus  Latreille,  1829.  A markedly  diverse,  worldwide  genus,  whose  species  are 
arranged  in  several  subgenera.  The  Neotropical  species  (including  those  of  Middle  America) 
have  not  been  properly  studied,  and  their  subgeneric  position  is  uncertain. 

13.  Stenolophus  Dejean,  1829.  Also  a markedly  diverse,  worldwide  genus.  Csiki  (1932a: 
1259)  considered  it  to  be  a subgenus  of  Acupalpus ; more  recent  authors  give  it  generic  rank. 
Thirteen  described  Neotropical  species  are  included,  distributed  from  Middle  to  South  Am- 
erica. Three  New  World  groups  are  recognized:  Agonoderus  Dejean,  1829,  with  seven  Nearc- 
tic species,  two  of  which  ( S . binotatus  Casey,  1914,  and  S.  comma  Fabricius,  1801)  are  known 
from  the  Mexican  Plateau;  the  conjunctus  Group,  represented  on  the  Mexican  Plateau,  and 
further  north;  and  Stenolophus  (sensu  stricto),  which  contains  both  temperate  and  tropical 
species. 

14.  Polpochila  Solier,  1849.  A moderately  diverse,  Neotropical  genus  of  very  homogeneous 
structure.  Negre  (1963)  in  a revision,  considered  two  subgenera,  but  did  not  present  a key  to 
distinguish  them  and  even  the  keys  to  species  are  difficult  to  use.  In  his  later  paper  (1976b), 
the  two  subgenera  are  distinguished  in  a key. 

14.1.  Polpochila  (sensu  stricto)  (= Cratognathus  Perty,  1830,  nec  Dejean,  1831;  =Melanotus  Dejean,  1831,  nec  Erichson, 
1829;  =Cratocara  LeConte,  1863).  A subgenus  with  disjunct  distribution:  two  Mexican  and  16  South  American  species  (of 
which  nine  are  Brazilian  and  one  Chilean).  Noonan  (1976)  has  shown  that  because  of  problems  related  to  the  designation  of 
type-species,  Cratocara  is  a junior  synonym  of  Polpochila  (sensu  stricto),  and  cannot.be  used  as  the  name  for  the  second  sub- 
genus. 

14.2.  Phymatocephalus  Schaum,  1864.  This  subgenus  includes  only  three  Sonoran  species,  which  range  from  Arizona 
to  Central  Mexico,  in  high,  dry  areas. 

15.  Pogonodaptus  Horn,  1881.  A genus  which  comprises  three  species,  one  ranging  from 
Central  America  to  Texas,  one  from  Panama,  and  one  from  Haiti.  Two  of  these  species  live 
in  marshes  and  swamps. 

16.  Paramecus  Dejean,  1829  ( =Cylloscelis  Curtis,  1839).  A Chilean  genus  with  three  species. 
Subtribe  Harpalina 

The  most  diverse  of  the  subtribes,  this  is  also  the  most  diverse  of  the  Neotropical  groups. 
According  to  van  Emden  (1958),  only  the  Selenophori,  whose  males  have  the  ostium  of  the 
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aedeagus  located  dorsally,  are  represented  in  South  America.  Noonan  (1976)  places  the  Neo- 
tropical genera  in  two  groups,  the  Selenophori  and  the  Amblystomi.  Several  of  the  genera 
which  occur  in  Mexico  are  actually  Nearctic  elements  in  the  fauna. 
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9' 

10  ( 9') 


KEY  TO  GENERA  OF  NEOTROPICAL 
AND  NORTHERN  MEXICAN  HARPALINA  (ADULTS)1 

Elytron  with  striae  2,  5 and  7 impunctate  2. 

Elytron  with  at  least  stria  2 with  several  small  setigerous  punctures 4. 

Anterior  tibia  with  outer  apical  portion  prolonged  as  broad  spine;  apical 
spur  much  broader  than  perapical  spur;  elytron  with  large  setigerous 
punctures  in  at  least  odd-numbered  intervals,  each  puncture  with  long 

seta Euryderus  LeConte,  1848. 

Anterior  tibia  with  outer  apical  portion  normal,  not  prolonged;  apical 
spur  various;  elytral  intervals  without  setigerous  punctures,  or  these  few 

and  confined  to  apical  0.33 3. 

Paraglossae  setulose Harpalus  Latreille,  1802. 

Paraglossae  glabrous  Aztecarpalus  Ball,  1970. 

Elytron  with  stria  7 impunctate  on  discal  portion,  stria  5 with  or 


without  setigerous  punctures  5. 

Elytron  with  setigerous  punctures  in  striae  2,  5 and  7 8. 


Clypeus  with  anterior  margin  deeply  concave,  basal  membrane  of  labrum 

visible;  body  very  broad,  prothorax  short  Barysomus  Dejean,  1829. 

Clypeus  with  anterior  margin  straight  or  slightly  concave,  basal  membrane 

of  labrum  not  evident 6. 

Prothorax  elongate  in  front  of  coxae,  distance  from  anterior  margin  of 
pronotum  to  anterior  rim  of  front  coxal  cavity  twice  distance  from  latter 
point  to  apex  of  intercoxal  process;  female  with  basitarsus  of  front  tarsus 

enlarged,  at  least  2.0  times  wider  than  following  tarsomeres  

Stenomorphus  Dejean,  1831. 

Prothorax  of  normal  proportions,  not  prolonged  anteriorly 7. 

Front  tibia  with  outer  apical  angle  prolonged  as  broad  lobe  with  several 
spines;  outer  margin  crenate;  dorsal  surfaces  of  tarsomeres  glabrous; 
basitarsus  of  hind  tarsus  not  much  longer  than  tarsomere  2;  ventral 
surface  of  body  without  sparse  covering  of  short  setae;  body  markedly 

convex,  cylindrical  in  cross  section Anisocnemus  Chaudoir,  1843. 

Front  tibia  with  outer  apical  angle  not  prolonged,  or  in  male  prolonged 
as  small,  sharp  spine,  flanked  by  spines;  dorsal  surface  of  tarsomeres 
setulose;  basitarsus  of  hind  tarsus  longer  than  tarsomere  2,  almost  as 

long  as  2 + 3 Trichopselaphus  Chaudoir,  1843. 

Head  enlarged,  clypeus  with  anterior  margin  distinctly  concave,  basal 

membrane  of  labrum  narrowly  exposed;  elytra  iridescent  

Amblygnathus  Dejean,  1829. 

Head  average,  anterior  margin  of  clypeus  straight  or  only  very  slightly 

concave;  luster  of  elytra  various,  iridescent  or  not  9. 

Elytral  intervals  more  or  less  densely  setigerously  punctate,  or  rugulose  . . 

A throstictus  Bates,  1878. 

Elytral  intervals  impunctate,  smooth  10. 

Body  subcylindrical;  male  with  middle  tibia  bowed 


1.  [GEB] 
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10  ( 9')  Discoderus  LeConte,  1853. 

10'  Body  not  subcylindrical,  average  in  form;  male  with  middle  tibia 


straight  Selenophorus  Dejean,  1829,  Gynandropus  Dejean,  183 1. 

The  Harpali  Group  1 

Primarily  a Megagean  group,  two  genera  are  represented  in  Mexico,  but  not  in  the  Neotro- 
pical Region.  Of  these,  Euryderus  LeConte,  1848,  (a  monobasic  genus,  containing  E.  grossus 
Say,  1834),  is  known  in  Mexico  only  from  northern  Sonora.  Harpalus  Latreille,  1802  is  in 
the  deserts  and  mountains  of  northern  Mexico,  in  the  Trans-Volcanic  Sierra,  and  in  the  mount- 
ains of  Oaxaca.  About  15  species  are  in  Mexico,  several  of  which  are  undescribed.  The  group 
in  Mexico  is  maximally  diverse  and  divergent  in  the  Sierra  Madre  Occidental. 

The  Selenophori  Group  1 

17.  Aztecarpalus  Ball,  1970.  A genus  with  1 1 species  (Ball,  1970  and  1976),  ranging  from 
Oaxaca  northeastward  to  southernmost  Texas.  Members  of  the  genus  inhabit  montane  forests, 
with  A.  schaefferi  occurring  also  in  subtropical  semi-arid  lowland  forest  in  northeastern  Mexi- 
co. 

18.  Selenophorus  Dejean,  1829  ( =Hemisopalus  Casey,  1914;  =Celiamorphus  Casey,  1914; 
=Selenalius  Casey,  1914).  A markedly  diverse  Nearctic  and  Neotropical  genus,  badly  in  need 
of  revision.  The  Nearctic  species  were  arrayed  in  subgenera  by  Casey  (1914).  In  the  Neotro- 
pics there  are  142  described  species,  of  which  45  are  known  from  Brazil.  The  species  inhabit 
a wide  variety  of  habitats,  including  forests  from  sea  level  to  about  2500  meters,  as  well  as 
open  habitats,  such  as  grassland  and  deserts.  A few  species  are  synanthropic  occurring  in  tro- 
pical gardens,  yards  and  under  sidewalks. 

19.  Gynandropus  Dejean,  1831.  A Neotropical  genus  (with  one  species  in  North  America, 
G.  hylacis  Say,  1823),  with  12  species  in  Middle  and  South  America,  three  of  which  are  known 
from  Brazil. 

It  is  doubtful  that  this  group  is  generically  different  from  Selenophorus'.  at  least  there  are 
no  characters  that  distinguish  between  adults  of  the  two  groups.  The  key  character  of  the  ex- 
panded basitarsus  of  the  front  tarsus  of  females  is  not  constant,  for  females  of  some  species 
that  are  Gynandropus  - like  in  habitus  do  not  exhibit  the  modified  front  tarsus.  Members  of 
this  group  inhabit  mesic  lowland  forests.  The  group  needs  to  be  revised. 

20.  Discoderus  LeConte,  1853.  This  is  a moderately  extensive  genus,  with  nine  described 
species  in  Mexico.  The  group  is  basically  dry-adapted,  ranging  from  upland  oak  forests  in 
Chiapas  to  the  North  American  deserts  and  grasslands,  with  one  species  reaching  southern 
Canada.  The  species  are  not  all  understood.  Probably  Discoderus  should  be  included  in  Seleno- 
phorus, as  a subgenus. 

21.  Athrostictus  Bates,  1878  ( =Arthrostictus  auct.).  This  is  a moderately  divergent  group, 
with  some  16  species,  three  of  which  are  known  from  Brazil.  Of  the  three  Mexican  species, 
specimens  of  one  (A.  punculatus  Putzeys,  1878)  have  been  collected  in  Brownsville,  Texas. 

The  species  inhabit  lowlands:  in  Mexico,  specimens  are  found  in  drier,  open  forests.  Some 
are  “domestic”  [TLE]. 

22.  Amblygnathus  Dejean,  1829.  A genus  comprising  about  20  species  (nine  described) 
from  the  West  Indies  (one  species),  Middle  America,  and  northern  South  America.  Mexican 
members  inhabit  the  environs  of  Sagittaria  and  Typha  marshes.  The  group  is  close  to  Seleno- 
phorus, and  perhaps  should  be  treated  as  a subgenus  of  that  genus. 
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23.  Trichopselaphus  Chaudoir,  1843.  A Neotropical  genus,  ranging  from  the  tropical  parts 
of  South  America  to  Mexico,  where  members  inhabit  the  lowland  and  lower  montane  tropical 
forests.  Only  two  species  have  been  described,  but  six  are  known:  two  from  South  America 
only;  three  from  Middle  America;  and  one  from  both  of  these  areas  ( T . subiridescens  Chaud- 
oir, 1843,  the  type  species.) 

24.  Anisocnemus  Chaudoir,  1843.  This  genus  includes  the  single  described  species  A.  vali- 
dus  Chaudoir,  1843,  whose  range  extends  from  Venezuela  and  Colombia  to  central  Mexico. 
Adults  inhabit  wet,  open  areas,  from  lowlands  to  elevations  of  about  1000  meters. 

25.  Stenomorphus  Dejean,  1831  (. Agaosoma  Menetries,  1844).  Revised  by  Darlington 
(1936),  it  comprises  10  species,  most  of  which  are  in  mainland  Middle  and  northern  South 
America.  One  species  (S.  californicus  Menetries,  1844)  is  in  southern  United  States,  and  one 
(S.  manni  Darlington,  1934)  is  in  the  West  Indies. 

The  Amblystomi  Group 

26.  Barysomus  Dejean,  1829.  A genus  with  six  species  from  Central  America,  of  which 
one  is  known  from  Brazil. 


Tribe  Peleciini  (^Disphaericini) 

A tribe  of  few  species  occurring  in  Africa  and  India  (genera  Disphaericus  Waterhouse,  1842 
and  Dyschiridium  Chaudoir,  1861  ( =Spanus  Westwood,  1864)),  and  in  the  Neotropical  Region 
(genus  Pelecium  Kirby,  1817  ( =Eripus  Dejean,  1819;  =Augasmosomus  Chaudoir,  1846)).  Dis- 
phaericus and  Dyschiridium  were  originally  considered  as  related  to  Pelecium,  but  Sloane  (1923a 
248)  erected  the  tribe  Disphaericini  for  Disphaericus  especially  because  adults  of  this  African 
genus  have  two  pairs  of  supraorbital  setae  (a  single  pair  of  Pelecium ),  the  three  basal  antennal 
articles  pubescent  (glabrous  in  Pelecium ).  Sloane  was  followed  by  Csiki,  who  placed  the  gen- 
era in  distinct  tribes  and  far  removed  from  each  other  in  this  system  (Disphaericini,  Csiki,  1929: 
400-401;  Peleciini,  Csiki,  1932b:  1285-1287). 

Jeannel  (1942b;  1948:  376)  and  Basilewsky  (1953:  1 13)  united  the  African-Oriental  gen- 
era to  Pelecium  in  a single  tribe,  an  opinion  with  which  I concur.  The  Australian  Agonicini 
are  probably  also  closely  related  to  the  Peleciini. 

In  the  Neotropical  Region  occur  32  South  American  species  (of  which  25  are  known  from 
Brazil)  and  seven  from  Mexico.  Thus  far  there  are  no  records  from  Central  America  or  from 
the  West  Indies.  In  general  the  species  are  rare  in  collections,  and  little  is  known  about  their 
way  of  life.  Adults  are  specialized  predators  of  Myriapods  [TLE] . Pelecium  sulcatum  Guerin, 
1843,  from  Colombia,  was  studied  by  Salt  (1928)  who  found  larvae  and  pupae  of  the  species. 
Larvae  are  ectoparasites  of  Myriapoda.  Unfortunately  the  larvae  were  not  described  (see  also 
comments  by  Erwin,  1967). 

In  the  past,  Peleciini  were  thought  to  be  related  to  Panagaeini,  another  quite  heterogeneous 
tribe  (p.  403).  No  doubt  that  Pelecium  shows  some  similarities  with  Brachygnathus,  the  only 
genus  of  Panagaeini  whose  adults  exhibit  dorsally  glaborous  and  metallic  surfaces.  In  shape 
of  head,  the  two  tribes  are  quite  similar.  The  differences,  however,  in  detail,  are  great,  especial- 
ly as  to  number  of  cephalic  and  pronotal  setae,  as  well  as  to  antennal  pubsecence.  But  consid- 
ering the  heterogeneity  of  these  characters  in  the  three  genera  included  in  Peleciini,  as  seen 
above,  it  is  possible  that  the  two  tribes  are  more  closely  related  than  thought. 

Tribe  Masoreini  (=Anaulacini,  Cyclosomini,  Tetragonoderini) 

A very  heterogeneous  tribe  formed  by  the  fusion  of  the  Anaulacini  and  Tetragonoderini 
(Jeannel,  1949a:  860;  Ball,  1960:  156).  Jeannel  (1949a)  also  included  Nemo  tarsus  LeConte, 
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1853,  a genus  here  preferred  as  placed  within  the  Lebiini  (p.  444),  following  Ball  (1960:  157- 
158)  and  Lindroth  (1969a:  1014). 

The  taxa  and  their  arrangement  are  poorly  understood.  The  arrangement  here  is  provision- 
al, being  based  on  preliminary  study  of  masoreine  genera.  Jeannel  (1949)  distinguished  two 
groups  (excluding  the  Nemotarsina),  which  are,  provisionally,  considered  as  subtribes.  Van 
Emden  (1942:  20,  47)  maintained  the  two  groups  as  distinct  tribes;  only  Old  World  larvae 
are  known. 

KEY  TO  SUBTRIBES  OF  NEOTROPICAL  MASOREINI  (ADULTS)1 

1 Each  mandible  markedly  curved,  dorso-lateral  margin  toward  base 

projected  laterally  farther  than  ventro-lateral  margin;  spurs  of  middle 

and  hind  tibiae  with  margins  smooth  Masoreina. 

1'  Curvature  of  mandibles  average,  dorso-lateral  margin  toward  base  not 

projected  farther  laterad  than  ventro-lateral  margin.  Spurs  of  middle 
and  hind  tibiae  with  margins  serrulate  Tetragonoderina. 

Subtribe  Masoreina  1 

This  group  seems  to  be  basically  Inabrazilian,  but  is  well  represented  in  the  southern  reaches 
of  the  Palaearctic  Region,  and  as  far  south  and  east  as  New  Guinea.  Schaufuss  (1879:  552) 
described  Masoreus  ridiculus  from  the  Lesser  Antillean  island  of  Saint  Thomas,  but  Erwin 
(1977:  90)  transferred  this  species  to  the  tachyine  genus  Polyderis.  Thus,  there  are  two  genera 
of  Masoreina  in  the  New  World,  as  follows: 

KEY  TO  NEOTROPICAL  GENERA  OF  MASOREINA  (ADULTS) 

1 Antenna  filiform,  articles  5-10  longer  than  wide.  Microsculpture  of 

elytron  with  meshes  isodiametric  or  slightly  longitudinal,  but  not 
arranged  in  rows;  surface  dull,  not  iridescent  . . . Aephnidius  MacLeay,  1825. 

1'  Antenna  submoniliform,  articles  5-10  short,  subquadrate  to  slightly 

transverse.  Microsculpture  of  elytron  with  meshes  longitudinal,  in  rows. 

Surface  iridescent  Macracanthus  Chaudoir,  1846. 

1.  Aephnidius  MacLeay,  1825.  The  range  of  this  genus  is  Inabrazilian,  with  one  species  in 
the  Old  World  extending  northward  on  the  coast  to  the  Japanese  Archipelago.  In  the  Neotro- 
pical Region,  four  species  are  included:  one  is  known  from  Mexico,  three  from  Brazil.  [GEB] 

2.  Macracanthus  (sensu  lato)  Chaudoir,  1846  ( =Masoreus  (in  part,  auct.).  The  species  seem 
to  be  closely  related  to  those  of  the  Old  World  included  in  Anaulacus  MacLeay.  Probably 
these  groups  are  congeneric.  Certainly,  Macracanthus  and  Masoreus  are  not  closely  related. 
There  are  six  species  in  the  Neotropical  Region,  arrayed  in  two  subgenera. 

KEY  TO  SUBGENERA  OF  MACRACANTHUS  CHAUDOIR  (ADULTS) 

1 Humerus  of  elytron  rectangular;  elytron  with  one  or  two  rows  of 

tubercles  Ophryognathus  Chaudoir,  1876. 

1'  Humerus  rounded;  elytron  without  tubercles  . . . Macracanthus  sensu  stricto. 
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2.1.  Macracanthus  (sensu  stricto).  This  group  includes  five  species:  two  from  the  Antilles;  one  from  Middle  America; 
and  two  from  Brazil. 

2.2.  Ophryognathus  Chaudoir,  1876.  (= Leptotomus  Gahan,  1894).  Included  in  this  subgenus  is  the  single  species 
M.  (O.)  tuberculatus  Chaudoir.  Van  Emden  (1949)  considered  this  species  to  include  two  subspecies:  one  from  Venezuela, 
the  other  from  Brazil  (Bahia  and  Sao  Paulo)  and  Paraguay.  Adults  of  the  latter  have  been  recorded  from  nests  of  leaf-cutter 
ants  (Atta  sexdens).  [GEB] 

Subtribe  Tetragonoderina 

A subtribe  with  broad  distribution,  represented  in  the  Neotropics  only  by  Tetragonoderus. 

3.  Tetragonoderus  (sensu  latissime)  Dejean,  1829.  A genus  of  wide  distribution  in  Africa 
and  Asia,  and  with  a large  number  of  Neotropical  species.  The  species  are  riparian,  usually 
collected  in  large  numbers  in  the  same  locality.  The  species  are  not  understood,  and  there  are 
no  recent  revisions.  Chaudoir  (1876a)  published  a revision  of  the  Masoreini,  including  Tetra- 
gonoderus', identification  of  species,  however,  is  very  difficult.  More  recently  Allen  (1973) 
studied  some  of  the  species  from  Bolivia.  (Two  subgenera  are  generally  recognized,  but  they 
are  likely  not  valid.  More  likely,  all  of  the  New  World  tetragonoderines  should  be  included  in 
a distinct  genus,  Peronoscelis.  [GEB] ). 

3.1.  Tetragonoderus  (sensu  lato) , includes  25  species  distributed  from  Mexico  to  South  America.  Five  have  been  recor- 
ded from  Brazil.  Tetragonoderus  viridis  (Dejean,  1831),  an  apparently  common  species  in  Chile  and  Argentina,  characterized 
by  green,  bluish  or  coppery-metallic  colors,  was  placed  by  Chaudoir  in  a distinct  genus,  Crossonychus  (Chaudoir,  1848,  1:  98), 
but  in  the  already  mentioned  revision  of  the  tribe,  Chaudoir  writes  “ . . . j’avais  sdpard  cet  insecte  des  Dromius  et  proposd 

le  nom  gdndrique  de  Crossonychus,  mais  maintenant  l’dtude  de  genre  Tetragonoderus  m’a  convaincu  qu’il  en  faisait  partie, 
ainsi  que  les  espe'ces  prdcddentes”.  Notwithstanding  this  statement,  catalogs  (Csiki,  1932b,  124:  1301;  Blackwelder,  1944:  52) 
cite  the  genus  as  valid.  I prefer  to  consider  it  consubgeneric  with  Tetragonoderus. 

3.2.  Peronoscelis  Chaudoir,  1876.  This  subgenus  includes  13  species  with  distribution  in  the  New  World  similar  to 
that  of  Tetragonoderus.  Ten  species  are  known  from  Brazil.  Allen  (1973)  studied  the  Bolivian  species  of  the  subgenus. 

Tribe  Pentagonicini 

This  tribe  is  of  cosmopolitan  distribution,  but  with  predominance  in  Asia,  southeast  Asian 
islands  and  Australia-New  Zealand.  Two  genera  are  endemic  to  Australia  and  New  Zealand: 
Scopodes  Erichson,  1842  and  Actenonyx  White,  1846;  all  remaining  species,  including  the 
Neotropical  ones,  are  included  in  Pentagonica  Schmidt-Goebel,  1846  ( =Rhombodera  Reiche, 
1842,  nec  Burmeister,  1838;  =Didetus  LeConte,  1853). 

Liebke  (1939:  129)  described  a monobasic  genus,  Thoasia,  which  he  placed  in  Pentagoni- 
cini in  spite  of  bilobed  tarsomere  4 and  pectinate  claws  (bilobed  and  smooth  claws  character- 
ize pentagonicine  adults).  Reichardt  (1968a:  147)  maintained  the  genus  in  that  tribe,  but  it 
seems  now  that  its  correct  position  is  in  Lebiini,  next  to  Onota  Chaudoir,  1872  (p.  441 ).  It 
is  even  possible  that  it  is  congeneric  with  Chaudoir’s  genus. 

Reichardt  (1968a)  published  a preliminary  revision  of  the  New  World  species,  of  which  27 
are  recorded  from  the  Neotropical  Region,  10  from  Brazil. 

Larvae  and  habits  of  Pentagonica  members  are  unknown.  Moore  (1965:  161-162,  fig.  8-9) 
described  the  first  larva  of  the  tribe,  of  Scopodes  simplex.  According  to  this  author,  the  larval 
characters  indicate  relationship  between  Pentagonicini  and  Odacanthini. 

Tribe  Agrim* 

Current  studies  indicate  that  this  tribe  has  a series  of  apotypic  character  states  of  the  defen- 
se mechanism  shared  with  the  Lebiini,  Eucheilini,  Perigonini,  “Masoreitae”,  Odacanthini,  Pen- 
tagonicini, Catapiesini,  Amorphomerini,  and  other  lebiomorph  carabids  given  tribal  status  by 
most  authors  (Erwin,  MS;  Erwin  and  Erwin,  1976).  These  same  studies  indicate  Agra  may  be 
the  sister  group  of  the  lebiine  Calleida,  therefore  its  status  as  a tribe  is  doubtful  and  only 
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maintained  here  until  definitive  studies  are  published. 

This  large  group  of  exclusively  Neotropical  and  southern  Nearctic  beetles  ranges  from 
southern  Texas  (two  species)  to  northern  Argentina.  Csiki  (1932:  1509)  miscited  Arsinoe 
biguttata  Chaudoir  (1877:  233)  as  Agra  and  therefore  this  genus  is  not  known  from  Gabon. 
There  are  372  species  described  and  several  decades  more  undescribed.  Adults  are  elongate 
and  narrow  beetles  with  prolonged  heads  and  long  legs,  most  are  of  somber  coloration  but  a 
few  species  groups  are  brightly  metallic.  Larvae  are  unknown.  Adults  live  in  the  canopy  of 
tropical  forests  running  over  the  surface  of  leaves  when  active  and  hiding  in  rolled,  wilted  leaves 
when  resting.  Usually  only  single  specimens  are  found  at  these  sites  in  the  undercanopy.  Their 
mouth  parts  and  prolonged  head  and  pronotum  indicate  they  have  peculiar  feeding  habits. 

They  have  a powerful  defensive  propellant  which  is  sprayed  from  apical  abdominal  nozzles 
(Erwin  and  Erwin,  1976).  Most  museum  specimens  were  collected  at  light  at  night. 

Liebke  (1940a;  1940b)  revised  some  species  and  described  new  ones.  Straneo  also  publish- 
ed several  papers  on  the  genus  (1955a;  1958a;  1965;  1966).  Neither  worker  however,  made 
a synopsis  or  key  to  species  and  is  virtually  impossible  to  identify  specimens  without  re- 
course to  type  material. 

1.  Agra  Fabricius,  1801  ( =Agridia  Chaudoir,  1861).  This  huge  genus  regarded  by  Liebke 
(195 1)  as  comprising  two  subgenera  and  by  Straneo  as  two  genera  is  a diverse  lot  of  species 
all  generally  with  the  same  body  form.  However,  the  number  of  divergent  character  states 
and  multiple  sexual  differences  make  this  group  among  the  most  bizarre  in  the  entire  family. 
The  character  used  to  separate  the  supposed  two  named  groups  is  the  degree  of  flatness  of 
the  tibiae.  Since  flat  tibiae  characterize  adults  of  several  species  groups  throughout  the  genus 
it  cannot  be  used  as  a uniting  character  state.  It  is  probably  an  adaptation  to  certain  arboreal 
habits  or  perhaps  to  life  with  ants  (e.g.  all  adult  Helluonini,  Paussini  and  Pseudomorphini  and 
some  Ozaenini  have  flat  tibiae  and  are  ant  symbionts). 

Tribe  Odacanthini  (=Colliurini) 

A tribe  of  small,  predaceous  carabids,  usually  found  inhabiting  forests,  world-wide  in  dis- 
tribution. Liebke  (1930)  revised  the  American  species  of  the  tribe  and  later  (1938)  he  revised 
the  world  fauna,  however,  including  in  it  the  Ctenodactylini  (an  action  already  done  by  Csiki, 
1932:  124b:  1517-1547).  I prefer  to  follow  more  recent  authors,  who  consider  the  Odacan- 
thini as  distinct  from  Ctenodactylini.  Van  Emden  (1942:  51),  who  described  Old  World  lar- 
vae, unites  the  two  tribes  in  one. 

Excluding  Ctenodactylini,  the  tribe  is  of  limited  diversity,  with  a large,  cosmopolitan  genus, 
Colliuris  Degeer,  1774,  besides  about  15  smaller  genera.  Only  three  are  known  from  the  Neo- 
tropical Region,  and  the  species  of  Colliuris  are  arranged  in  many  subgenera. 

KEY  TO  GENERA  AND  SUBGENERA  OF 
NEOTROPICAL  ODACANTHINI  (ADULTS) 


1 Tarsomere  4 simple  or  only  slightly  emarginate  

Colliuris  (sensu  lato)  Degeer,  1774  3. 

1'  Tarsomere  4 deeply  bilobed 2. 


2 ( L)  Transition  between  head  and  neck  with  simple  sulcus,  not  deeply  emargin- 
ate at  sides.  Maxilla  without  tooth.  Pronotum  same  in  both  sexes  

Calophaena  Klug,  1821. 

2'  Transition  between  head  and  neck  very  compressed  laterally,  with  deep, 

narrow  cut,  and  not  sulcate  dorsally  and  ventrally.  Right  maxilla  with 
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strong  tooth.  Pronotum  almost  square,  with  front  angles  of  male 

lobate  toward  front,  less  strongly  so  in  female;  in  both  sexes  sides 

markedly  expanded Calophaenoidea  Liebke,  1930. 

3 ( 1 ) Posterior  part  of  head  with  numerous  setae 4. 

3'  Posterior  part  of  head  glabrous  8. 

4 ( 3 ) Head  with  one  or  more  setae  posteriorly,  shorter,  with  prominent  eyes. 

Pronotum  bottle-shaped,  very  convex.  Elytra  short,  convex,  with  striae 

of  coarse  punctures Odacanthomimus  Liebke,  1938. 

4'  Head  and  pronotum  with  numerous  setae  5. 

5 ( 4')  External  apical  and  sutural  angle  of  elytron  with  long  spine.  All  elytral 

intervals  with  setae  Colliuris  (sensu  stricto). 

5'  Sutural  angle  without  long  spine  or  with  short  spine;  external  angle 

spined  or  not  6. 

6 ( 5')  All  elytral  intervals  with  setae.  Head  and  pronotum  narrow,  elytra  short, 

external  angle  with  spine Colliurina  Liebke,  1930. 

6'  Intervals  2,  4 and  6 (also  8 in  some  specimens)  glabrous,  or  with  short 

pubescence,  without  erect  setae  7. 

7 ( 6')  Intervals  1,  3,  5,  7 and  9 with  erect  setae,  and  all  interstices  with  short 

pubescence  Anaplagiorhytis  Liebke,  1930. 

7'  Intervals  without  short  pubescence;  interval  8 glabrous.  Pronotum  and 

elytra  narrow  Apiodera  Chaudoir,  1848. 

8 ( 3')  Pronotum  with  row  of  long,  lateral,  erect  setae  9. 

8'  Pronotum  without  row  of  setae,  only  with  single  seta  slightly  before 

middle  13. 

9 (8)  Only  interval  3 setose  Casnoniella  Liebke,  1938. 

9'  Elytron  with  setae  on  several  intervals 10. 

10  (9')  Intervals  3 and  5 with  setae.  Elytral  striae  clearly  marked  in  anterior  half 

Odacanthella  Liebke,  1930. 

1 O'  Intervals  3 , 5 and  7 or  1 , 3 , 5 and  7,  or  1 , 3 , 5 , 7 and  9 with  setae 11. 

11  (10')  Terminal  maxillary  palpomere  longer  then  penultimate  palpomere. 

Darker,  pronotum  black  Odacanthella  Liebke,  1930. 

1 1'  Terminal  maxillary  palpomere  as  long  as  penultimate  palpomere.  Head 

short  behind  eyes,  with  sulcus  before  neck 12. 

12  (11')  Elytron  with  striae  finely  punctate,  outer  striae  complete,  internal  striae 

erased.  External  intervals  rugose,  internal  ones  smooth  

Isocasnonia  Liebke,  1938. 

12'  Elytral  intervals  coarsely  punctate,  and  complete.  Microsculpture,  if 

present,  with  fine  marks,  on  all  intervals Colliurita  Liebke,  1938. 

13  (8')  Elytron  with  setae  on  more  than  one  interval 14. 

13'  Elytron  with  setae  on  interval  3,  only 19. 

14  (13)  Setae  on  intervals  1,  3,  5 and  7;  or  on  1,  3 and  5;  or  on  3,  5 and  7 15. 

14'  Setae  only  on  intervals  3 and  5 18. 

15  (14  ) Terminal  maxillary  palpomere  as  long  as  penultimate  palpomere 

Paracolliuris  Liebke,  1930. 

15'  Terminal  maxillary  palpomere  longer  than  penultimate  palpomere 16. 

16  (15')  Elytron  with  setae  on  intervals  3,  5 and  7.  Head  short  and  spherical.  Pro- 

notum narrower  than  head.  Elytral  striae  coarsely  punctate  

Apioderella  Liebke,  1938. 

16'  Elytron  with  setae  on  intervals  1,  3,  5 and  7;  those  of  first  interval  more 
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16' 

17  (16') 
17' 

18  (14') 
18' 

19  (13') 
19' 

20  (19') 

21  (20) 

21' 

22  (20') 
22' 


sparse  and  in  many  specimens  only  near  scutellar  stria 17. 

Posterior  part  of  head  elongate,  funnel-shaped.  Pronotum  fusiform,  regu- 
larly thickened  toward  base  Odacanthina  Liebke,  1938. 

Posterior  part  of  head  short.  Pronotum  bottle-shaped,  narrowest  slightly 

in  front  of  middle,  and  then  abruptly  widened  

Pseudoplagiorhytis  Liebke,  1930. 

Terminal  maxillary  palpomere  shorter  than  penultimate  palpomere.  Mandi- 
bles long  and  narrow.  Posterior  part  of  head  short,  markedly  constricted  at 

base.  Elytral  intervals  high  and  convex  Plagiorhytis  Chaudoir,  1848. 

Terminal  maxillary  palpomere  longer  than  penultimate  palpomere. 

Mandibles  normal.  Head  large  and  elongate,  posterior  part  funnel-shaped, 
regularly  narrowed  and  not  abruptly  constricted.  Elytron  with  external 
angle  sharp;  striae  complete  or  incomplete,  more  erased  at  apex;  inter- 
vals 3 and  5 with  some  setae  Calocolliuris  Liebke,  1938. 

Pronotum  short  and  wide,  almost  as  long  as  wide.  Head  with  peduncu- 
late neck  Anapiodera  Liebke,  1938. 


Pronotum  much  longer  and  narrower,  at  least  0.50  as  long  as  wide 20. 

Passage  from  head  to  neck  without  abrupt  sulcus  22. 


Posterior  part  of  head  abruptly  narrowed,  short;  head  more  or  less 

quadrate  Colliurella  Liebke,  1938. 

Posterior  part  of  head  elongate,  funnel-shaped,  dorsally  shiny.  Head 

and  pronotum  long  and  narrow  Apioderina  Liebke,  1938. 

Posterior  part  of  head  semi-circular Pseudo casnonia  Liebke,  1930. 

Posterior  part  of  head  semi-eliptic  Microcasnonia  Liebke,  1938. 


1.  Colliuris  (sensu  lato)  Degeer,  1774  ( =Casnonia  Latreille  & Dejean,  1822;  =Ophionea 
Klug,  1821).  A worldwide  genus,  with  about  100  Neotropical  species.  Adults  of  all  species  are 
small,  winged,  and  most  live  in  forests  on  vegetation.  In  two  revisions  Liebke  (1930,  1938) 
recognized  many  subgenera,  most  of  which  will  probably  have  to  be  suppressed  when  they 
are  better  studied. 


1.  1.  Colliuris  (sensu  stricto).  With  five  South  American  species,  of  which  three  are  in  Brazil  (revision:  Liebke,  1930: 

669). 

1.  2.  Colliurina  Liebke,  1930.  Erected  for  four  Brazilian  species  (revision:  Liebke  1930:  664). 

1.  3.  Apiodera  Chaudoir,  1848  (= Procolliuris  Liebke,  1930).  With  four  Neotropical  species,  three  of  which  are  from 
Brazil  (revision:  Liebke,  1930:  667). 

1.  4.  Odacanthella  Liebke,  1930.  With  14  Neotropical  species,  of  which  five  are  Brazilian. 

1.  5.  Casnoniella  Liebke,  1938.  With  one  Mexican  and  one  Peruvian  species. 

1.  6.  Odacanthina  Liebke,  1938.  With  two  Amazonian  species  (Brazil  and  Guiana),  one  from  Panama  and  one  from 

Cuba. 

1.  7.  Calocolliuris  Liebke,  1938.  With  five  Neotropical  species,  one  of  which  is  from  Brazil  (revision:  Liebke,  1938: 

56). 

1.  8.  Apioderina  Liebke,  1938.  With  six  Neotropical  species,  three  from  Brazil  (revision:  Liebke,  1938:  56-57). 

1.  9.  Mimocasnonia  Liebke,  1938.  With  three  Neotropical  species,  one  of  which  is  from  Brazil  (revision:  Liebke, 
1938:  57). 

1.10.  Colliurella  Liebke,  1930.  With  12  Neotropical  species,  of  which  seven  are  from  Brazil  (revision:  Liebke,  1938: 

58-59). 

1.11.  Pseudocasnonia  Liebke,  1930.  With  nine  Neotropical  species,  three  from  Brazil  (revision:  Liebke,  1930:  666). 

1.12.  Colliurita  Liebke,  1938.  With  five  Neotropical  species,  of  which  two  are  from  Brazil  (revision:  Liebke,  1938: 

70-71). 

1.13.  Anaplagiorhytis  Liebke,  1930.  Monobasic  for  the  Brazilian  Colliuris  lugubris  Liebke,  1930. 

1.14.  Paracolliuris  Liebke,  1930.  Monobasic,  for  Colliuris  sipolisi  Oberthur,  1884,  from  Brazil. 

1.15.  Plagiorhytis  Chaudoir,  1848.  With  six  Neotropical  species,  three  from  Brazil  (revision:  Liebke,  1930:  669). 

1.16.  Pseudoplagiorhytis  Liebke,  1930.  With  two  species  from  Peru,  Ecuador  and  Colombia  (revision:  Liebke,  1938: 


72). 
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1.17.  Isocasnonia  Liebke,  1938.  With  one  species  in  Central  America  and  one  in  Brazil,  the  latter  with  two  subspecies 
(revision:  Liebke,  1938:  72). 

1.18.  Apioderella  Liebke,  1938.  Monobasic  for  Colliuris  rudis  Chaudoir,  1872,  from  Amazonas. 

1.19.  Anapiodera  Liebke,  1938.  Monobasic  for  Colliuris  bierigi  Liebke,  1938,  from  Panama. 

1.20.  Odacanthomimus  Liebke,  1938.  Monobasic,  for  Colliuris  oglobini  Liebke,  1938,  from  Argentina. 

2.  Calophaena  Klug,  1821  ( =Cordistes  Latreille  & Dejean,  1822).  A Neotropical  genus  in- 
cluding 46  species,  half  of  which  occur  in  Brazil.  The  species  are  predominantly  Amazonian. 
Their  habits  seem  to  be  the  same  as  those  of  Colliuris,  but  in  Central  America  adults  are  com- 
monly found  on  the  large  leaves  of  Heliconia  and  Calathea.  The  species  of  Calophaena  were 
revised  by  Liebke,  (1930:  657  ff). 

3.  Calophaenoidea  Liebke,  1930.  Monobasic,  from  Ecuador. 

Note:  Liebke  (1930:  657;  1938:  45)  included  in  this  tribe  Aporesthus  Bates,  1871.  I pre- 
fer to  follow  Jeannel,  placing  the  genus  in  the  Perigonini  (p.  415). 


Tribe  Ctenodactylini 

Delimitation  of  this  tribe  of  small  carabids  is  relatively  difficult,  especially  because  of  the 
confusion  created  by  Liebke,  who  in  a final  revision  of  the  group  (1938)  fused  the  Ctenodac- 
tylini and  Odacanthini,  as  well  as  other  groups  which  are  actually  unrelated  (see  also  comments 
under  Odacanthini  (p.  434)  and  Lachnophorini  (p.  413). 

Liebke  (1928a  and  1928b)  revised  this  “subfamily”,  describing  new  genera  and  species. 

Later  (1931)  he  presented  a new  key  for  identification  of  genera  and  description  of  new  gen- 
era and  species.  Finally,  in  the  1938  revision,  the  group  was  revised  on  a worldwide  basis. 

The  tribe,  as  considered  here,  is  predominantly  Neotropical,  but  some  genera  occur  in  the 
Old  World,  having  been  separated  by  Jeannel  (1948:  759)  in  the  Hexagoniini. 

Practically  nothing  is  known  about  way  of  life  of  the  Neotropical  species.  Van  Emden 
(1942:  51)  described  the  larva  of  Leptotrachelus. 

Identification,  even  of  genera,  is  very  difficult,  and  it  is  probable  that  many  of  Liebke’s 
genera  will  not  survive  a careful  study. 

KEY  TO  GENERA  OF  NEOTROPICAL  CTENODACTYLINI  (ADULTS) 


1 

1' 

2 

2' 

3 
3' 

4 
4' 

5 
5' 


Internal  margin  of  eye  with  longitudinal  carina  2. 

Internal  margin  of  eye  without  carina 3. 

( 1 ) Tooth  of  mentum  shorter.  Mandibles  pointed.  Scutellum  with  obtuse 

apex  and  curved  sides  Leptotrachelus  Latreille,  1829. 

Tooth  of  mentum  longer.  Mandibles  obtuse.  Apex  of  scutellum  sharp 

and  sides  straight  Parapionycha  Liebke,  1929. 

( U)  Tarsal  claws  pectinate 4. 

Tarsal  claws  simple,  or  each  claw  with  single,  small  and  obtuse  or  long 

and  proclined  tooth 7. 

( 3 ) Each  tarsal  claw  with  three  long  teeth.  Middle  tibia  with  internal  tooth. 

Antenna  flattened  and  widened  from  article  4.  Elytra  truncate  

Pseudometabletus  Liebke,  1930. 

Each  tarsal  claw  with  eight  long  and  sharp  teeth.  Middle  tibia  simple. 

Antenna  weakly  widened  and  flattened  from  article  5.  Elytra  not  trun- 
cate, abdomen  completely  covered 5. 

( 4')  Antenna  with  scape  very  long,  as  long  as  articles  2-4  together.  Ligula 

wide,  truncate  at  apex.  Elytron  with  microsculpture  meshes  transverse. 

Body  markedly  flattened Askalaphium  Liebke,  1938. 

Antennal  scape  only  0.50  length  of  articles  2-4  together.  Elytral  micro- 
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6 ( 5') 


7 ( 3') 
7' 

8 (7) 


( 7') 


1 

and 

2 


sculpture  with  meshes  isodiametric.  Body  more  convex  6. 

Terminal  maxillary  and  labial  palpomeres  fusiform  and  thin,  truncate 
at  apex.  Anterior  margin  of  labrum  with  six  setae.  Tarsus  with  dorsal 
surface  pubescent.  Lobes  of  tarsomere  4 widened  toward  apex.  Elytral 
striae  markedly  punctate  and  impressed.  Dorsally  not  or  only  faintly 

metallic  Ctenodactyla  Dejean,  1825. 

Terminal  palpomeres  fusiform  and  thick,  rounded  at  apex.  Anterior 
margin  of  labrum  with  four  setae.  Tarsi  glabrous  above.  Lobes  of  tarso- 
mere 4 not  widened  toward  apex.  Elytral  striae  finely  punctate  and 

weakly  impressed,  but  complete.  Dorsally  markedly  metallic 

Plagiotelum  Sober,  1849. 

Terminal  labial  palpomere  clavate,  thickened  toward  apex 8. 

Terminal  labial  palpomere  fusiform,  like  that  of  maxillary  palpus  9. 

Terminal  maxillary  palpomere  also  clavate;  all  terminal  palpomeres 
short  and  thick.  Lateral  margin  of  pronotum  erased  toward  apex.  Mentum 

with  tooth.  Elytron  with  apical  margin  rounded Wate  Liebke,  1928. 

Terminal  maxillary  palpomere  fusiform,  truncate  at  apex;  all 
palpomeres  slender.  Lateral  margin  of  pronotum  complete.  Apex  of 

elytron  with  long  spine  Oilea  Liebke,  1928. 

Sides  of  prosternum  visible  from  above.  Form  short  and  depressed, 

very  convex  dorsally  Alachnothorax  Liebke,  1929. 

Sides  of  prosternum  invisible  from  above.  Body  elongate,  weakly 

convex,  disc  flattened  or  not  10. 

Mentum  without  tooth  11. 

Mentum  with  tooth 12. 

Tarsal  claws  strongly  curved,  not  denticulate,  only  thickened  at  base. 

Labrum  bi-emarginate  in  front,  slightly  projected  in  middle.  Pronotum 

much  longer  than  wide,  conic,  convex  Pionycha  Chaudoir,  1848. 

Tarsal  claws  slender,  each  with  small  tooth  in  middle.  Anterior  margin 
of  labrum  projected  in  middle.  Pronotum  as  long  as  wide.  Sides  widened 

and  curved  Antipionycha  Liebke,  1928. 

Tarsal  claws  with  thick,  sharp  tooth  turned  anterad 

S chidony chus  Klug,  1834. 

Tarsal  claw  without  large  tooth,  at  maximum  with  small  denticle  13. 

Tarsal  claws  simple,  without  thickening  or  pectination  14. 

Tarsal  claws  thickened  at  base 15. 

Tooth  of  mentum  shorter  than  lateral  lobes.  Posterior  part  of  head 
rounded.  Elytra,  each  side  of  suture,  flattened,  truncate  at  apex,  especially 

female A mblycoleus  Chaudoir,  1872. 

Tooth  of  mentum  as  long  as  lateral  lobes.  Posterior  part  of  head  straight. 

Elytra  weakly  convex,  not  truncate Teukrus  Liebke,  1931. 

Ligula  widely  truncate  at  apex.  Tarsal  claws  not  pectinate  

Propionycha  Liebke,  1928. 

Ligula  narrowly  truncate  at  apex.  Tarsal  claws  thickened  at  base  and 
each  with  small  tooth  in  the  middle  Leptotrachelon  Liebke,  1928. 

. Alachnothorax  Liebke,  1929.  Monobasic,  for  A.  bruchi  Liebke,  1929,  from  Argentina 
Paraguay. 

. Leptotrachelus  Latreille,  1829  ( -Rhagocrepis  Eschscholtz,  182 9',=Odacantha  Perty, 


10 

( 9') 

10' 

11 

(10) 

11' 

12 

(10') 

12' 

13 

(12') 

13' 
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(13  ) 
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1830;  -Sphaeracra  Say,  1834).  With  32  Neotropical  species,  of  which  19  are  from  Brazil; 
three  species  reach  southern  United  States  (revision  of  groups  of  some  species  in  Liebke,  1928). 

3.  Amblicoleus  Chaudoir,  1872.  With  four  South  American  species,  none  of  which  are  re- 
corded from  Brazil. 

4.  Propionycha  Liebke,  1928.  With  two  Argentinian  species. 

5.  Leptotrachelon  Liebke,  1928.  Monobasic,  for  the  Costa  Rican  L.  nevermanni  Liebke, 
1928. 

6.  Antipionycha  Liebke,  1928.  Monobasic,  for  the  south  Brazilian  A.  puncticollis  Liebke, 
1928. 

7.  Parapionycha  Liebke,  1929.  Monobasic,  for  P.  lizeri  Liebke,  1928,  from  Bolivia. 

8.  Teukrus  Liebke,  1931.  With  two  Amazonian  species,  both  from  Brazil  (key  to  species 
in  Liebke,  1928:  121). 

9.  Oilea  Liebke,  1931.  Monobasic,  for  O.  spinalis  Liebke,  1931,  from  southern  Brazil. 

10.  Wate  Liebke,  1928.  Monobasic,  for  W.  longinus  Liebke,  1928,  described  from  “Brazil”. 

1 1.  Pionycha  Chaudoir,  1848.  With  three  South  American  species,  all  known  from  Brazil. 

12.  Schidonychus  Klug,  1834.  Monobasic,  for  S.  brasiliensis  Klug,  1834,  from  Brazil  and 
Argentina. 

13.  Ctenodactyla  Dejean,  1825.  With  10  South  American  species,  of  which  seven  are  re- 
corded from  Brazil  (key  to  species  in  Liebke,  1938:  124-125). 

14.  Askalaphium  Liebke,  1938.  Monobasic,  for  A.  depressum  (Bates,  1871),  described  from 
Brazil  and  Peru. 

15.  Plagiotelum  Solier,  1849.  Monobasic,  forR,  irinum  Sober,  1849,  the  sole  ctenodactyline 
known  from  Chile. 


Tribe  Lebiini 

A markedly  diverse  tribe,  especially  numerous  in  the  tropics,  with  some  genera,  as  Lebia 
and  Calleida,  with  hundreds  of  species.  About  60  genera  with  nearly  1 ,000  species  are  known 
from  the  Neotropical  Region  (of  which  only  about  300  species  thus  far  are  recorded  from 
Brazil).  No  doubt  these  are  provisional  numbers.  Recent  revisions  show  that  the  number  of 
undescribed  species  is  extensive. 

Because  of  its  diversity,  the  taxonomic  state  of  the  tribe  is  chaotic,  especially  because  it 
has  not  been  studied  as  a whole  in  the  Neotropics.  Even  the  suprageneric  classification  is 
not  yet  definitely  established.  Most  groupings  have  been  proposed  for  restricted  faunas,  e.g. 
for  France  (Jeannel,  1942);  Madagascar  (Jeannel,  1949);  Africa  (Basilewsky,  1953);  United 
States  (Ball,  1960);  Japan  (Habu,  1967);  and  Canada  (Lindroth,  1969a).  Unfortunately  there 
is  no  generally  accepted  system.  The  Neotropical  genera  deviate  in  certain  characters,  and  do 
not  fit  easily  into  exotic  systems.  Many  genera  are  monobasic,  and  have  not  been  re-studied 
in  recent  years.  Other  genera,  like  those  of  the  Calleidina,  proposed  by  Liebke,  are  probably 
not  natural,  and  are  based  on  characters  of  difficult  verification  (mostly  mouthparts). 

Ball’s  recent  revision  of  the  subtribe  Pericalina  (1975),  clearly  shows  the  chaotic  state  of 
the  tribe.  In  Ball’s  sense  this  subtribe  includes  groups  such  as  the  Mormolycini,  and  other 
groups  segregated  by  Jeannel. 

It  also  seems  better  to  include  here,  even  though  provisionally,  the  genus  Nemo  tarsus, 
which  has  been  variously  placed  in  Masoreini  (p.430 ) by  several  authors,  but  has  been  return- 
ed to  Lebiini  by  Ball  (1960:  157).  The  whole  suprageneric  system  used  here,  however,  is  to 
be  considered  provisional.  Many  of  the  genera  are  placed  in  certain  subtribes  only  because 
they  have  been  placed  there  in  catalogs  like  Csiki  (1932b,  124).  Their  final  position  depends 
on  future  studies.  For  this  reason  it  is  also  impossible,  at  this  stage,  to  give  a key  to  subtribes. 
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Patterns  of  life  of  members  of  Lebiini  are  most  interesting,  but  little  is  known  about  the 
Neotropical  representatives  of  the  tribe.  Adults  are  normally  diurnal,  brightly  colored,  frequent-  j 
ly  with  metallic  colors.  Most  members  are  small,  but  a few  are  relatively  large  (specimens  of 
subgenus  Chelonodema  of  Lebia,  for  example).  Representatives  of  Lebia  and  Calleida  are 
planticolous,  living  on  herbs,  shrubs  and  trees,  and  even  in  flowers;  Lebia  species  (adults  and  ! 
larvae)  are  frequently  associated  with  species  of  Chrysomelidae.  Larvae  of  some  exotic  species  J 
of  that  genus  are  ectoparasitoids  of  pupae  of  Chrysomelidae.  Larvae  and  adults  of  exotic  spe- 
cies of  Calleida  are  predators,  some  specialized  on  caterpillars  of  Noctuidae  and  Pyralidae. 
Cymindis  and  some  Apenes  adults  are  nocturnal,  xerophytic  species  of  sandy  areas  and  sparse 
vegetation.  During  the  day  they  hide  under  stones  and  under  layers  of  vegetation.  Van  Emden 
(1942:  47-51)  described  larvae  of  some  genera,  very  few  from  our  Region. 

Subtribe  Lebidiina  (=Galerucidiina) 

A group  whose  adults  have  a characteristic  habitus,  resembling  galerucine  chrysomelids. 
Distribution  is  discontinuous:  the  genus  Lebidia  Morawitz,  1862  includes  species  from  north- 
ern India,  Taiwan  and  Japan;  Galerucidia  includes  Neotropical  species.  Habu  (1967)  includes 
Lebidia  in  Callidina,  without  mentioning  the  separate  status  given  this  genus  (together  with 
Galerucidia ) by  most  authors. 

1.  Galerucidia  Chaudoir,  1872.  With  five  Neotropical  species,  two  of  which  are  known  from 
Brazil. 

Subtribe  Lebiina 

In  number  of  species  this  is  the  most  diverse  subtribe  (about  500),  more  than  450  in  the 
genus  Lebia  (sensu  lato)  alone,  a cosmopolitan  genus.  Chaudoir  (1870,  1871)  monographed 
the  group,  arranging  the  species  in  several  genera,  which  are  usually  accepted  by  the  “French 
school”.  In  a study  of  the  Nearctic  fauna,  however,  Madge  (1967)  placed  most  of  Chaudoir’s 
generic  names  in  synonymy.  This  concept  has  been  accepted  in  more  recent  years,  e.g.  by 
Lindroth  (1969a)  and  Reichardt  (1972d). 

The  taxonomic  position  of  the  South  American  “genera”  thus  depends  on  further  studies. 

Cryptobatis,  Alkestis,  Hyboptera  and  Aspasiola  have  been  placed  in  Physoderina  by  Csiki 
(1932b:  1346).  Jeannel  (1949:  882)  restructured  the  groups,  and  restricted  Physoderina  to 
Indo-Malayan  species.  It  seems,  however,  that  Cryptobatis  and  Hyboptera  are  true  Lebiina; 
Alkestis  and  Aspasiola  are  poorly  known  genera,  but  should  probably  be  placed  here  as  well. 

2.  Lebia  Latreille,  1802.  Probably  one  of  the  largest  genera  of  Carabidae,  of  worldwide  dis- 
tribution, as  has  been  seen  above,  and  also  very  numerous  in  the  Neotropics.  According  to 
Madge  (1967:  148),  the  following  subgenera  are  valid. 

KEY  TO  SUBGENERA  OF  NEOTROPICAL  LEBIA  (ADULTS) 

1 Front  tibia  without  upper  spur  Lebia  (sensu  stricto). 

Y Front  tibia  with  upper  spur 2. 

2 ( L)  Disc  of  elytra  metallic Loxopeza  Chaudoir,  1870. 

2'  Disc  of  elytra  non-metallic  Chelonodema  Castelnau,  1835. 

2.  1.  Lebia  ( sensu  stricto ) (= Metabola  Chaudoir,  1870;  =Aphelogenia  Chaudoir,  1870;  -Dianchomena  Chaudoir, 

1870).  Lindroth  (1969:  1016)  considers  that  Lebia  s.  str.,  sensu  Madge,  corresponds  to  subgenus  Poecilothais  Maindrbn, 

1905.  Metabola,  Aphelogenia  and  Dianchomena  have  usually  been  considered  as  valid  subgenera,  but  their  names  have  been 
synonymized  by  Madge. 

With  this  structure,  this  subgenus  includes  most  species  of  the  genus,  about  415  of  which  over  100  have  been  recorded 
from  Brazil. 
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Madge  (1967:  147)  also  considers  the  following  generic  names  as  synonyms  of  Lebia  s.  str.,  but  as  the  Neotropical  species 
have  not  been  studied  in  recent  years,  it  seems  preferable  to  list  these  as  incertae  sedis.  [GEB] 

Grammica  Chaudoir,  1870.  With  three  South  American  species,  one  of  which  is  recorded  from  Brazil. 

Scythropa  Chaudoir,  1870.  Monobasic,  from  Colombia. 

Cymatographa  Chaudoir,  1870.  Monobasic,  from  Brazil. 

Ectomomesa  Chaudoir,  1871.  Monobasic,  from  French  Guiana. 

Poecilostola  Chaudoir,  1870.  With  five  South  American  species,  of  which  four  have  been  recorded  from  Brazil. 

2.  2.  Loxopeza  Chaudoir,  1870.  Restricted  to  the  New  World,  with  Nearctic  and  Neotropical  species.  There  are  20 
in  the  Neotropical  Region,  of  which  only  three  are  recorded  from  Brazil. 

2.  3.  Chelonodema  Castelnau,  1835  ( =Lia  Eschscholtz,  1829,  in  part).  Restricted  to  the  Neotropical  Region,  this 
group  was  usually  considered  a distinct  genus  (under  the  name  of  Lia).  It  includes  30  species,  of  which  25  are  known  from 
Brazil.  Reichardt  (1921d)  revised  it. 

3.  Phaedrusium  Liebke,  1941.  With  two  South  American  species,  of  which  one  is  from 
Brazil.  This  genus  is  very  enigmatic.  Described  as  near  Lebia,  it  may  actually  not  belong  here, 
as  already  mentioned  elsewhere. 

4.  Cryptobatis  Eschscholtz,  1829  (=Aspasia  Dejean,  1831).  A Neotropical  genus  with  eight 
species,  four  of  which  are  from  Brazil.  The  species  are  not  understood  because  of  intense  varia- 
bility of  adults;  thus,  possibly  a few  of  the  described  forms  are  invalid. 

5.  Alkestis  Liebke,  1939.  Monobasic,  and  according  to  Liebke,  is  very  close  to  Cryptobatis. 
The  single  species  is  from  Costa  Rica. 

6.  Hyboptera  Chaudoir,  1872.  With  four  species,  all  known  from  Brazil.  Reichardt  (1973a) 
revised  the  genus. 

7.  Aspasiola  Chaudoir,  1877.  A Neotropical  genus  with  four  species,  of  which  two  are  known 
from  Brazil. 

Subtribe  Calleidina  (=Callidina) 

Also  a highly  diverse  subtribe  of  Lebiini  (with  28  Neotropical  genera),  taxonomically  com- 
plex in  spite  of  a revision  by  Liebke  (1935)  with  a key  to  genera.  Mateu  (1954)  made  comments 
on  many  of  the  mistakes  in  Liebke’s  revision,  and  others  have  also  been  noted  by  other  authors. 
Nevertheless,  his  key  is  transcribed  below.  It  is  difficult  to  use,  and  may  be  wrong  in  places. 

KEY  TO  GENERA  OF  NEOTROPICAL  CALLEIDINA  (ADULTS)1 


1 

T 

2(1) 

2' 

3 ( 1') 
3' 

4 ( 3 ) 
4' 

5 (4) 
5' 


Terminal  palpomeres  oval,  not  truncate  at  apices 2. 

Terminal  palpomeres  not  oval;  that  of  labial  palpus  more  or  less 

securiform  3. 

Scape  of  antenna  very  long,  as  long  as  articles  2-4  together.  Tarsomeres 

short  and  wide Ogygium  Liebke,  1935. 

Antennal  scape  normal.  Tarsomere  5 elongate-oval 

Callidadelpha  Steinheil,  1875. 

Mentum  with  tooth 4. 

Mentum  without  tooth  20. 

Ligula  with  four  apical  setae.  Tarsomere  4 deeply  emarginate,  but  not 

bilobed 5. 

Ligula  with  two  apical  setae 7. 

Tooth  of  mentum  indicated  by  slight  emargination 

Phacocerus  Chaudoir,  1872. 

Tooth  of  mentum  well  developed  6. 


1 . Calleidine  genera  erected  after  1935  are  not  included  in  this  key. 
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6 ( 5') 
6' 

7 ( 4') 
7' 

8 (7) 
8' 

9 (8) 
9' 

10  ( 9') 
10' 

11  (8') 


11' 

12  (11') 
12' 

13  (12') 


13' 


14  ( 7') 
14' 

15  (14) 
15' 

16  (14') 


16' 

17  (16') 


17' 

18  (17') 
18' 

19  (18') 


Form  elongate.  Tarsomeres  triangular  

Plochionus  Latreille  & Dejean,  1824. 

Elytra  short,  oval.  Tarsomeres  thick  and  wide,  cordiform  

Amelus  Chaudoir,  1872. 

Tarsomere  4 bilobed.  Tarsal  claws  deticulate  8. 

Tarsomere  4 not  bilobed,  but  more  or  less  incised  14. 

Tarsomeres  sulcate  dorsally 9. 

Tarsomeres  dorsally  smooth 11. 

Tarsomeres  pubescent  dorsally.  Lateral  margin  of  pronotum  with  series 

of  erect  setae  Kteatus  Liebke,  1935. 

Tarsomeres  glabrous  dorsally  10. 

Terminal  labial  palpomere  weakly  securiform Euplatia  Chaudoir,  1872. 

Terminal  labial  palpomere  clearly  securiform  Calleida  Dejean,  1825. 

Tarsomeres  pubescent  dorsally.  Labium  wide  at  apex,  with  short  and 
sharp  projection  in  middle  of  apical  margin.  Terminal  maxillary  palpomere 

truncate  Titaresius  Liebke,  1935. 

Tarsi  glabrous  dorsally 12. 

Elytra  much  widened  posteriorly.  Frons  without  carina  next  to  internal 
margin  of  eyes.  Dorsal  surface  dark  metallic  . . .Spongoloba  Chaudoir,  1872. 
Elytra  parallel-sided.  Frons  with  longitudinal  carina  next  to  internal  margin 

of  eyes.  Dorsal  surface  yellow,  with  darker  markings  13. 

Ligula  wide,  sclerotized,  rounded  at  apex.  Paraglossae  membranous,  as 
long  as  glossae,  jointly  rounded,  glabrous.  Antenna  long,  antennomere  2 
clearly  shorter  than  3,  and  all  articles  rounded.  Legs  relatively  slender, 

tarsal  claws  thick,  with  five  or  six  denticles Pontonoa  Liebke,  1935. 

Ligula  narrow,  sclerotized,  widened  toward  rounded  apex;  paraglossae 
membranous,  as  long  as  ligula,  rounded  at  apex  and  finely  pubescent. 

Scape  of  normal  length;  antennomere  2 slightly  shorter  than  3;  remaining 
articles  flattened  and  widened.  Legs  short  and  robust,  tarsal  claw  with 

four  denticles  Epikastea  Liebke,  1935. 

Tarsal  claw  not  pectinate 15. 

Tarsal  claw  pectinate.  Tooth  of  mentum  rounded,  with  lateral  lobes  ....  16. 
Tarsomeres  long,  very  slender.  Elytra  slender,  widened  in  straight  line 

posteriorly,  or  parallel-sided  Cymindidius  Chaudoir,  1876. 

Tarsomere  short  and  wide.  Elytra  almost  oval.  Nearctic  region  

Tecnophilus  Chaudoir,  1877. 

Terminal  maxillary  palpomere  fusiform,  elongate,  with  excavation  near 

apex.  Elongate  form.  Elytra  widened  in  straight  line  posteriorly 

Callidula  Chaudoir,  1876. 

Terminal  maxillary  palpomere  without  pre-apical  excavation 17. 

Tarsomeres  glabrous  and  sulcate  dorsally.  Tarsomere  4 deeply  emargin- 

ate.  Tarsal  claw  with  four  denticles.  Calleida-shaped  

Jalmenus  Liebke,  1935. 

Tarsomeres  not  sulcate  dorsally  18. 

Tarsomeres  pubescent  dorsally.  Shape  of  depressed  Calleida  

Oechalius  Liebke,  1935. 

Tarsomeres  glabrous  dorsally  19. 

Tarsomeres  slender.  Dorsal  surface  smooth.  {Eurycallida  Maindron,  1905, 
unknown  to  Liebke,  also  runs  here)  Mimodromius  Chaudoir,  1873. 
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19' 

20 

( 3') 

20' 

21 

(20) 

21' 

22 

(21') 

22' 

23 

(22') 

23' 

24 

(20') 

24' 

Tarsomeres  wide.  Dorsal  surface  densely  punctate  

Philophuga  Motschulsky,  1859. 


Tarsomere  4 bilobed  21. 

Tarsomere  4 deeply  emarginate  24. 


Tarsomeres  pubescent  dorsally.  Ligula  with  four  apical  setae  

Euproctinus  Leng  & Mutchler,  1927. 

Tarsomeres  glabrous  dorsally  22. 

Tarsomeres  sulcate  dorsally Onota  Chaudoir,  1872. 

Tarsomeres  smooth  dorsally 23. 

Head  and  pronotum  punctate.  Form  narrow.  . Cylindronotum  Putzeys,  1846. 

Head  and  pronotum  smooth.  Form  short  and  wide 

Otoglossa  Chaudoir,  1872. 

Ligula  with  apical  setae.  Antenna  strongly  widened  from  antennomere  4 . 

Phacocerus  Chaudoir,  1872. 

Ligula  with  two  apical  setae.  Antenna  weakly  widened  from  tarsomere 
4 Teiresia  Liebke,  1935. 


8.  Pontonoa  Liebke,  1935.  Monobasic,  described  forP.  gounellei  Liebke,  1935,  from  Brazil. 

9.  Titaresius  Liebke,  1935.  Monobasic,  based  on  T.  jeanneli  Liebke,  1935,  from  “Amer.  mer.’ 

10.  Teiresia  Liebke,  1935.  Monobasic,  erected  for  the  Brazilian  T.  umbraculata  Liebke,  1935. 

1 1.  Calleida  Dejean,  1825  ( =Callida  auctt.).  A markedly  diverse,  cosmopolitan  genus,  with 
171  Neotropical  species,  of  which  47  are  recorded  from  Brazil.  Chaudoir  (1872)  revised  the 
species  known  at  the  time,  but  many  were  described  later,  especially  by  Liebke. 

Some  authors  consider  Spongoloba  Chaudoir,  1872  congeneric  with  Calleida;  others  (Lin- 
droth,  1969a:  1058)  consider  it  a subgenus,  apparently  restricted  to  Nearctic  species.  Philo- 
phuga Motschulsky,  1859,  has  also  been  considered  a distinct  genus,  for  two  Nearctic  species 
of  Mexico,  but  Lindroth  (1969a)  considers  it  a subgenus  of  Calleida. 

12.  Jalmenus  Liebke,  1935.  Closely  related  to  Calleida , with  four  Brazilian  species. 

13.  Callidadelpha  Steinheil,  1875.  Monobasic,  from  Colombia. 

14.  Ogygium  Liebke,  1935.  With  two  South  American  species,  one  of  which  is  from  Brazil. 

15.  Euplatia  Chaudoir,  1872.  With  two  South  American  species,  one  of  which  is  from  Brazil; 
and  a third  species,  from  Mexico. 

16.  Eurycallida  Maindron,  1905  ( =Phaea  Chaudoir,  1872,  nee  Newman).  Monobasic,  from 
Brazil. 

17.  Cylindronotum  Putzeys,  1846  ( =Stenonotum  Lacordaire,  1854;  =Micragra  Chaudoir, 
1872).  With  seven  Neotropical  species,  of  which  four  are  from  Brazil.  C.  aeneum  Putzeys, 

1846,  has  a wide  distribution,  from  northern  South  America  to  Texas. 

18.  Straneotia  Mateu,  1961.  With  two  Amazonian  species,  and  related  to  Otoglossa  and 
Pseudotoglossa  (key  to  the  three  genera  in  Mateu,  1961 : 162). 

19.  Otoglossa  Chaudoir,  1872  ( =Heraldinium  Liebke,  1927).  With  two  species  in  Brazil  and 
one  in  Central  America.  Liebke,  described  Heraldinium  for  the  Central  American  species,  in 
the  tribe  Odacanthini;  Reichardt  (1964)  synonymized  the  names. 

20.  Pseudotoglossa  Mateu,  1961.  Erected  for  species  originally  included  in  Otoglossa  (in 
Liebke’s  key  Mateu’s  genus  probably  runs  into  Otoglossa ).  The  genus  is  Neotropical,  with  six 
known  species,  three  of  which  are  from  Brazil.  Mateu’s  key  is  difficult  to  use. 

21.  Onota  Chaudoir,  1872  ( =Pseudolebia  Basilewsky,  1942,  a genus  erroneously  described 
for  a species  wrongly  labelled  as  from  Madagascar).  A complex  genus,  with  very  variable  spe- 
cies; nine  Neotropical  species  are  known  (and  one  occurs  in  Florida),  of  which  seven  are  from 
Brazil  (key  to  species  in  Maindron,  1906). 
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22.  Thoasia  Liebke,  1939.  Monobasic  (from  Colombia  and  Brazil),  possibly  congeneric  with 
the  preceding  Onota.  Originally  included  in  Pentagonicini,  the  genus  was  maintained  in  that 
tribe  by  Reichardt  (1968a:  147)  but  on  account  of  the  pectinate  claws,  the  genus  is  certainly 
a lebiine. 

23.  Plochionus  (sensu  lato)  Latreille  & Dejean,  1824.  With  few  species,  mainly  restricted  to 
the  Western  Hemisphere,  but  includes  one  species  from  New  Caledonia  and  one  cosmopolitan. 
Two  subgenera  are  recognized  (key  according  to  Ball,  1960:  91): 

1 Tarsomere  4 bilobed,  lobes  longer  than  half  length  of  tarsomere  4 

Menidius  Chaudoir,  1872. 

T Tarsomere  4 emarginate,  not  bilobed  Plochionus  ( sensu  stricto). 

23.1.  Plochionus  (sensu  stricto).  Includes  two  Neotropical  species  (both  occurring  in  Brazil)  plus  one  from  New 
Caledonia. 

23.2.  Menidius  Chaudoir,  1872.  With  13  Neotropical  species,  two  of  which  are  known  from  Brazil. 

24.  Phacocerus  Chaudoir,  1872.  Monobasic,  from  Brazil. 

25.  Amelus  Chaudoir,  1872.  Monobasic,  from  French  Guiana. 

26.  Euproctinus  Leng  & Mutchler,  1927  ( =Euproctus  Sober,  1849,  nec  Gene;  = Andrewesella 
Csiki,  1932).  A Neotropical  genus  which  ranges  into  United  States.  There  are  17  Neotropical 
species,  of  which  one  has  been  recorded  from  Brazil.  Two  species  are  Chilean. 

27.  Epikastea  Liebke,  1935.  Monobasic,  from  Costa  Rica. 

28.  Cyanotarus  Reed,  1874.  A Chilean  genus  with  two  species. 

29.  Callidula  Chaudoir,  1876.  (*)  With  three  Chilean  species,  revised  by  Mateu  (1954). 

30.  Mimodromius  (sensu  lato)  Chaudoir,  1873.  A southern-temperate  and  Andean  genus, 
with  about  35  species  which  occur  especially  in  Argentina  and  Chile,  but  also  in  Bolivia,  Peru 
and  Ecuador.  Mateu  dedicated  several  papers  to  the  genus,  having  described  several  subgenera 
and  species  (1955;  1959a;  1959b;  1960;  1964;  1970a;  1970b;  1970c).  The  species  are  placed 
in  five  subgenera  (which  are  distinguished  in  keys  by  Mateu,  1970;  1970c),  characterized 
especially  by  male  and  female  genitalic  structures.  The  following  subgenera  are  recognized  by 
Mateu: 

30.1.  Mimodromius  (sensu  stricto),  including  11  species. 

30.2.  Gutierrezia  Mateu,  1955.  With  three  species. 

30.3.  Cobosia  Mateu,  1955.  With  13  species. 

30.4.  Cymindidius  Chaudoir,  1876.  With  five  species. 

30.5.  Boliviasia  Mateu,  1960.  With  two  species. 

31.  Mimodromites  Mateu,  1955.  With  two  Argentinian  species  (placed  in  Mimodromites  s.  str . ) 
and  one  Chilean  (placed  in  the  subgenus  Vianasia  Mateu,  1955). 

32.  Apterodromites  Mateu,  1976c.  Monobasic,  with  A.  saizi  Mateu,  1976  known  only  from 
Chile. 

33.  Falsodromius  Mateu,  1976c.  Monobasic,  with  F.  erythropus  Sober,  1849  known  only 
from  Chile. 

34.  Oechalius  Liebke,  1935.  Monobasic,  from  southern  Brazil. 

35.  Pylartesius  Liebke,  1939.  Monobasic,  from  Argentina.  Its  systematic  position  is  uncertain. 
In  the  description  Liebke  writes  “Stimmt  ganz  mit  Cymindidius  Chaudoir  (at  present  a subgenus 
of  Mimodromius,  see  above)  uberein,  mit  Ausnahme  des  Lippentasterengbedes,  dieses  nicht 
beilformig,  sondern  spindelformig,  an  der  Spitze  abgerundet”.  Possibly  the  name  is  a synonym 
of  one  of  the  subgenera  considered  by  Mateu. 

36.  Kteatus  Liebke,  1935.  Monobasic,  from  Argentina. 


* Callidula  Chaudoir,  1876  is  preoccupied  by  Hubner,  1819  (in  Lepidoptera).  Mateu  and  Ne'gre  have  used  Chaudiorina  Mateu 
1954  as  a replacement  name,  but  this  name  is  not  published  in  that  paper,  and  I have  been  unable  to  locate  it.  It  has  not 
been  listed  in  Zoological  Record. 
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Subtribe  Dromiina 

The  genera  which  constitute  this  subtribe  are  better  represented  in  temperate  zones.  In  the 
Neotropical  Region  they  are  in  Mexico,  Central  America  and  Chile,  and  only  very  few  occur 
in  tropical  areas.  The  classification  is  not  well  understood  and  there  are  revisions  of  a few  of 
the  genera,  only. 

37.  Dromius  Bonelli,  1809.  Mateu  (1973)  studied  the  Neotropical  fauna,  citing  eight  species, 
of  which  only  one,  Dromius  negrei  Mateu,  1973,  occurs  in  Brazil.  Species  of  Dromius  are  in 
all  zoogeographic  regions. 

38.  Axinopalpus  LeConte,  1848  (=Vario  palpus  Sober,  1849 ; =Axinopselaphus  Gemminger 
& Harold,  1868).  A predominantly  Nearctic  genus,  with  10  Neotropical  species,  one  of  which, 

A.  pusillus  (Dejean,  1831),  is  known  from  Colombia,  Chile  and  Brazil. 

39.  Oxoides  Sober,  1849.  Monobasic,  from  Chile. 

40.  Xenodromius  Bates,  1891.  From  Mexico,  with  six  species  (Mateu,  1976). 

41.  Microlestes  Schmidt-Goebel,  1846  ( =Blechrus  Motschulsky,  1847;  =Bomius  LeConte, 

1851;  =Dromius  Sloane,  1898).  A cosmopolitan  genus,  with  many  Nearctic  species,  but  few 
in  the  Neotropics.  Mateu  (1974)  studied  the  Mexican  species  (five,  some  from  the  United 
States,  with  Mexican  subspecies);  one  species  is  also  known  from  Cuba. 

42.  Carbonellia  Mateu,  1968.  Monobasic,  for  Microlestes  platensis  Berg,  1883,  from  Argentina. 

43.  Negrea  Mateu,  1968.  Originally  erected  for  a species  from  Colombia  and  Brazil,  the  genus 
was  recently  revised  by  Mateu  (1975,  19:  63),  and  includes  five  species,  two  of  which  are  known 
from  Brazil  and  two  from  Mexico. 

44.  Pseudocarbonellia  Mateu,  1972.  Monobasic,  near  Carbonellia , described  by  Mateu  (1972) 
for  a Venezuelan  species. 

45.  Monnea  Mateu,  1970.  Monobasic,  erected  for  Lebia  decora  Steinheil,  1869,  from  Argen- 
tina and  Uruguay  (Mateu,  1970d).  In  the  original  description  the  position  of  the  genus  was 
uncertain,  but  in  a later  paper  (1972)  Mateu  considered  it  as  related  to  other  Dromiina. 

46.  Apristus  Chaudoir,  1846.  A cosmopolitan  genus,  with  five  Middle  American  species. 

Subtribe  Cymindina 

A subtribe  which  is  also  not  well  understood  taxonomically,  without  recent  revisions.  Six 
genera  are  represented  in  the  Neotropical  Region,  one  of  which,  Cymindis,  is  cosmopolitan. 

Jeannel  (1949:  878)  indicated  the  existence  of  two  groups  of  genera  within  the  Neotropi- 
cal Cymindina.  In  one,  the  palpi  are  glabrous  or  almost,  with  the  terminal  articles  fusiform, 
obtuse  at  apex;  and  the  terminal  labial  palpomere  similar  to  that  of  the  maxillary  palpus.  This 
first  group  only  includes  Pinacodera  Schaum,  1857. 

The  second  group  has  pubescent  palpi,  with  the  terminal  maxillary  palpomeres  truncate  at 
apex,  and  the  terminal  labial  palpomere  dilated  and  securiform.  Included  in  this  group  are 
Cymindis , Malisus,  Apenes  and  Sphalera. 

The  genera  Eucaerus  and  Lachnaces  are  not  mentioned  by  Jeannel. 

47.  Pinacodera  Schaum,  1857  ( =Planesus  Motschulsky,  1864).  A Nearctic  genus,  which  ranges 
into  Mexico  and  Guatemala,  with  eight  species. 

[ Cymindis  Latreille,  1806.  A large,  cosmopolitan  genus,  with  several  subgenera.  In  the  New 
World  it  is,  apparently,  represented  only  by  the  subgenus  Cymindis  (sensu  stricto)  ( =Tarus 
Clairville,  1806;  =Tarulus  Bedel,  1906),  with  several  Nearctic  species,  of  which  four  reach 
Mexico.  ] 

48.  Apenes  (sensu  lato)  LeConte,  1851.  A genus  of  extensive  distribution  in  the  Western 
Hemisphere,  but  predominantly  Neotropical.  In  our  Region,  including  the  West  Indies,  60 
species  are  known,  placed  in  three  subgenera.  Twenty  one  species,  of  which  three  are  from 
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Brazil,  remain  unplaced  in  these  subgenera. 

48.1.  Apenes  (sensu  stricto)  (= Sphenopalpus  Blanchard,  1853;  =Sphenopselaphus  Gemminger  & Harold,  1868;  = 
Nominus  Motschulsky,  1864).  This  is  the  sole  subgenus  with  representatives  in  United  States.  In  the  Neotropical  Region  it 
includes  12  species,  of  which  three  have  been  recorded  from  Brazil. 

48.2.  Malisus  Motschulsky,  1864.  With  19  species  in  the  Neotropics,  of  which  four  are  from  Brazil. 

48.3.  Didymochaeta  Chaudoir,  1875.  With  five  Neotropical  species,  of  which  a single  one  has  been  recorded  from 

Brazil. 

49.  Sphalera  Chaudoir,  1873.  With  three  South  American  species  (two  from  Brazil),  and  a 
fourth  species  from  Mexico.  [GEB] 

50.  Eucaerus  LeConte,  1853.  With  1 1 Neotropical  species,  of  which  eight  are  known  from 
Brazil.  One  species  occurs  in  southern  United  States. 

51.  Lachnaces  Bates,  1872.  With  two  species  from  Brazil. 

Subtribe  Nemotarsina  (=Nematotarsina  of  authors) 

52.  Nemotarsus  LeConte,  1853  (=Nemato tarsus  Gemminger  & Harold,  1868).  With  eight 
species  in  the  Neotropical  Region  (of  which  four  are  known  from  Brazil),  and  one  in  south- 
eastern United  States.  Adults  of  all  species  are  very  similar  to  one  another,  and  extremely 
varied  in  extent  of  pale  and  dark  color.  Possibly  there  are  fewer  species  than  are  accepted  at 
present.  Nothing  is  known  of  way  of  life  of  these  species.  Most  adults  have  been  collected  at 
lights,  at  night. 

This  is  the  only  genus  included  in  the  Nemotarsina.  Placed  by  most  authors  among  the 
Lebiini,  the  genus  was  transferred  to  Masoreini  (as  a monobasic  subtribe  of  his  Masoreitae)  by 
Jeannel  (1942a:  860),  based  especially  on  the  long  spur  of  the  hind  tibiae.  I prefer  to  follow 
Ball  (1960:  157-158)  and  Lindroth  (1969a,  34:  1014)  in  placing  it  in  Lebiini,  in  a subtribe  of 
its  own. 

Subtribe  Pericalina  (=Coptoderina,  =Catascopina,  = Thyreopterina;  including  Mormolycini). 

According  to  Ball’s  recent  revision  of  the  subtribe  (1975),  it  includes  some  genera  of  un- 
certain position  (like  Mormolyce  Hagenbach,  1825,  in  the  past  considered  a distinct  subfam- 
ily or  tribe)  and  other  genera  previously  distributed  in  different  subtribes  of  Lebiini  (or  other 
tribes,  like  Agonina  of  Pterostichini). 

The  Neotropical  species  are  included  mostly  in  endemic  genera,  with  very  few  species  which 
range  into  southern  United  States.  Catascopus  and  Coptodera  are  worldwide  genera,  with  a 
few  Neotropical  representatives. 

Little  is  known  about  habits  of  the  Neotropical  species;  the  only  known  larva  apparently 
is  that  of  Eurycoleus,  which  preys  on  cryptogramivorous  endomychids  (Erwin  and  Erwin, 
1976). 

According  to  Ball,  Stenognathus  chaudoiri  Ball  was  collected  under  bark  of  trees,  together 
with  adults  of  several  species  of  Coptodera,  in  tropical  mountain  forests  in  Mexico,  at  altitu- 
des above  1,000  m.  Ochropisus  concolor  Ball  and  Phloeoxena  geniculata  Bates  occur  in  similar 
habitats.  Mexican  members  of  Catascopus  were  also  found  under  bark  of  dead  or  partially 
dead  trees.  Adults  of  the  Neotropical  species  of  Catascopus  seem  to  be  nocturnal,  while  their 
Old  World  counterparts  are  diurnal.  Adults  of  Lelis  and  adults  and  larvae  of  Eurycoleus  are 
associated  with  fungi,  under  bark  of  trees. 
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KEY  TO  GENERA  AND  SUBGENERA  OF  NEOTROPICAL  PERICALINA  (ADULTS) 

(from  Ball,  1975:  155-156) 


1 

1' 

2 

2' 

3 
3' 

4 
4' 

5 
5' 

6 

6' 

7 

r 


9 

9' 

10 

10' 

11 

11' 


( 1 ) 


( 2) 


( 2') 


( 4) 


( 4') 


( 6') 


( 6) 


( 8') 
( 9') 


( 7') 


Mentum  with  median  tooth 2. 

Mentum  without  median  tooth  13. 

Dorsal  surface  of  body  setulose.  Pronotum  with  posterior  margin 

lobulate  3. 

Dorsal  surface  glabrous  (with  few  long  tactile  setae,  only).  Pronotum  with 

posterior  margin  truncate 4. 

Color  dark,  elytra  concolorous.  Eyes  reduced,  head  with  prominent 

temporal  lobes.  Tarsal  claws  smooth  Catascopellus  Straneo,  1969. 

Color  pale,  elytra  bicolored.  Eyes  bulged,  large;  head  without  prominent 

temporal  lobes.  Tarsal  claws  pectinate Somotrichus  Seidlitz,  1887. 

Hind  tibia  with  dorsal  (outer)  surface  longitudinally  canaliculate  (one 

groove  extended  length  of  tibia) 5. 

Hind  tibia  with  dorsal  surface  rounded,  smooth  or  longitudinally  strigu- 
lose  (numerous  short  irregularly  spaced  grooves  and  ridges),  or  keeled, 

but  not  canaliculate 6. 

Tarsal  claws  smooth,  not  pectinate.  Dorsum  metallic  green 

Catascopus  Kirby,  1825. 

Tarsal  claws  pectinate.  Dorsum  uniformly  piceous  or  bicolored,  not 

metallic  Ochropisus  Bates,  1883. 

Elytron  with  microsculpture  meshes  approximately  isodiametric,  or 
longitudinal  and  parallel  to  long  axis  of  body.  Surface  dull  (most  speci- 
mens), or  shining  (few  specimens)  

Phloeoxena  (sensu  lato)  Chaudoir,  1869  . . 8. 

Elytron  with  microsculpture  meshes  transverse,  surface  shining 7. 

Pronotum  with  hind  angles  broadly  rounded,  without  lateral  setae 

Oreo  dicastes  Maindron,  1905. 

Pronotum  with  hind  angles  obtuse  or  rectangular,  not  broadly  rounded. 

With  two  pairs  of  lateral  setae 

Stenognathus  (sensu  lato)  Chaudoir,  1843  . . 11. 

Elytron  with  humerus  diagonally  sloped,  umbilical  punctures  about  20, 

in  more  or  less  continuous  row;  discal  punctures  three  to  nine  

Tacana  Ball,  1975. 

Elytron  with  humerus  broadly  rounded,  umbilical  series  nine  to  1 5 
punctures,  with  more  or  less  wide  diastema  medially;  discal  punctures 


two  or  three 9. 

West  Indian  species Phloeoxena  (sensu  stricto)  (part). 

Mainland  species 10. 


Elytron  with  microsculpture  meshes  broad,  adjacent  ones  in  contact  at 

margins,  without  linearly  arranged  narrow,  high  keels 

Oenaphelox  Ball,  1975. 

Elytron  with  microsculpture  meshes  narrow,  high  keels  linearly  arranged  . 

Phloeoxena  (sensu  stricto)  (part). 

Tarsal  claws  pectinate.  Dorsal  surface  of  hind  tibia  smooth 

Phloeotherates  Bates,  1869. 

Tarsal  claws  smooth,  not  pectinate.  Dorsal  surface  of  hind  tibia  longi- 
tudinally strigulose  12. 
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12' 


13 

13' 

14 


14' 

15 

15' 


(11')  Elytron  with  lateral  margin  smooth,  preapical  angle  rounded  not 

toothed  Stenognathus  (sensu  stricto) . 

Elytron  with  lateral  margin  serrate,  preapical  angle  toothed  

Pristolomus  Chaudoir,  1869. 


( 1')  Mentum  with  lateral  lobes  pointed  or  narrowly  rounded  apically.  Mandi- 
bles slender,  not  explanate  basally  14. 

Mentum  with  lateral  lobes  subtruncate  apically.  Mandibles  moderately  to 
strongly  explanate  basally  15. 

(13  ) Pronotum  approximately  truncate  basally,  not  lobed.  Hind  tibia  with 
dorsal  surface  keeled.  Palpiger  of  labium  with  seta  ventrally.  Sternum 
VI  (anal  sternum)  of  abdomen  narrowly  notched  apically  


Coptodera  Dejean,  1825. 

Pronotum  with  base  lobed  medially.  Hind  tibia  with  dorsal  surface 
rounded,  not  keeled.  Palpiger  of  labium  glabrous.  Sternum  VI  of  abdo- 
men notched  Stenoglossa  Chaudoir,  1848. 

(13')  Body  very  broad.  Pronotum  and  elytra  broadly  explanate.  Mandibles 
broadly  explanate.  Ligula  with  four  or  five  setae.  Paraglossae  setose 

laterally  Eury coleus  Chaudoir,  1848. 

Body  narrower.  Mandibles,  pronotum  and  elytra  not  broadly  explanate 
laterally.  Ligula  with  two  setae.  Paraglossae  glabrous  . . Lelis  Chaudoir,  1869. 


53.  Oreodicastes  Maindron,  1905  ( =Oxyglossus  Chaudoir,  1843,  nec  Swainson,  1827,  nec 
Tschudi,  1838).  This  genus  includes  only  two  species  from  Brazil. 

54.  Stenognathus  (sensu  lato)  Chaudoir,  1843.  The  16  species  are  placed  in  three  subgenera. 

54.1.  Stenognathus  (sensu  stricto).  Includes  nine  species  distributed  from  northern  South  America  to  Mexico  (three 
species  are  known  from  Brazil). 

54.2.  Pristolomus  Chaudoir,  1869.  Monobasic,  from  Colombia. 

54.3.  Phloeotherates  Bates,  1869  ( =Ferus  Chaudoir,  1869).  The  six  species  are  distributed  from  northern  South  Am- 
erica to  Mexico  (key  to  species  in  Maindron,  1906),  Three  species  have  been  recorded  from  Brazil. 

55.  Ochropisus  Bates,  1883.  The  three  species  range  from  Panama  to  Mexico  (key  to  species 
in  Ball,  1975:  165). 

56.  Catascopus  Kirby,  1825.  With  more  than  100  species  in  the  Old  World  tropics.  In  the 
Neotropical  Region  only  eight  are  known,  all  Middle  American  (two  reaching  into  Mexico), 
except  for  one  from  southern  Brazil  and  northern  Argentina.  According  to  Ball  (1975),  all 
Neotropical  species  belong  to  the  subgenus  Catascopus  (sensu  stricto). 

57.  Somotrichus  Seidlitz,  1887.  Monobasic,  its  single  species  being  cosmopolitan,  and  having 
been  recorded  from  Guadeloupe  and  Brazil  in  the  Neotropical  Region. 

58.  Catascopellus  Straneo,  1969.  Monobasic,  from  Chile. 

59.  Stenoglossa  Chaudoir,  1848.  With  eight  species  which  live  in  Brazil  (six),  Colombia  and 
Mexico. 

60.  Lelis  Chaudoir,  1869.  With  six  species  distributed  from  northern  South  America  to  Mex- 
ico (one  is  known  from  Brazil). 

61.  Eury  coleus  Chaudoir,  1848.  With  seven  species  which  live  in  Brazil  (three),  northern 
South  America  to  Mexico,  recently  revised  by  Reichardt  (1972a).  Erwin  (1975b)  and  Erwin 
and  Erwin  (1976)  observed  a species  in  fungi  whose  larvae  prey  on  endomychids. 

62.  Coptodera  Dejean,  1825.  According  to  Ball  the  Neotropical  species  belong  to  the  nomi- 
notypical  subgenus.  There  are  about  40  South  and  Central  American-Antillean  species,  and  a 
few  in  the  southern  United  States.  Nineteen  have  been  recorded  from  Brazil.  Jeannel  (1949: 
924)  arranged  the  species  in  several  genera,  and  placed  a single  Venezuelan  species  in  the 
otherwise  Madagascan  genus  Haplocrepis  Jeannel,  1949.  Ball  (1975)  does  not  mention  this 
genus. 
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63.  Phloeoxena  (sensu  lato)  Chaudoir,  1869.  With  16  species,  (revised  by  Ball,  1975:  178), 
and  placed  in  three  subgenera. 

63.1.  Tacana  Ball,  1975.  Monobasic  for  one  Guatemalan-Mexican  species. 

63.2.  Phloeoxena  (sensu  stricto) . With  seven  species  in  the  Greater  Antilles  and  four  in  Central  America. 

63.3.  Oenaphelox  Ball,  1975.  A subgenus  erected  to  include  four  species  distributed  from  Central  America  to  the 
southern  United  States.  A fifth  species  was  described  subsequently  (Ball,  1976). 

Tribe  Dryptini 

As  restricted  by  Jeannel  (1949:  1063),  excluding  the  Galeritini,  it  is  a moderately  diverse 
tribe,  distributed  in  the  tropics  of  the  Old  World. 

In  the  New  World  it  is  represented  by  an  endemic  genus  only,  Neodrypta  Basilewsky,  1960, 
with  a single,  rare,  Amazonian  species,  N.  costigera  (Chaudoir,  1861). 

Tribe  Galeritini  (=Galeritinini,  =Planetini) 

A moderately  diverse,  pan-tropical  tribe.  It  was  segregated  from  the  Dryptini  by  Jeannel 
(1949:  1057),  but  this  action  was  not  accepted  by  all  recent  authors  (Darlington,  1971  uses 
Dryptini  in  the  old  sense). 

The  Western  Hemisphere  Galeritini  were  studied  by  Reichardt  (1967a).  In  this  Hemisphere 
the  tribe  is  predominantly  Neotropical,  only  the  genus  Progaleritina  occurring  as  far  north  as 
southern  Canada. 

Larvae  of  Neotropical  forms  (van  Emden,  1942:  51-52,  80)  are  very  active,  having  been 
captured  in  forests,  usually  under  leaves  or  stones.  Reichardt  (1971b)  recorded  “bombarding” 
habits  in  Galerita  corumbana  Liebke,  1932;  the  same  habit  was  more  recently  observed  in 
Galerita  collaris  Dejean,  1826.  Galerita  occidentalis  (Olivier,  1795),  however,  does  not  show 
this  habit. 

Basilewsky  (1963:  23),  considered  the  group  as  a subfamily,  and  arranged  the  species  in 
two  tribes.  Both  groups  are  represented  in  the  Neotropics. 

KEY  TO  GENERA  OF  NEOTROPICAL  GALERITINI  (ADULTS) 

Elytron  with  setigerous  puncture  near  scutellum;  margin  with  four 
setigerous  punctures,  each  with  long  seta.  Size  small,  length  of  body 

about  10  mm.  Planetina  A ncystroglossus  Chaudoir,  1862. 

Elytron  without  setigerous  puncture  near  scutellum,  and  without 
marginal  setiferous  punctures.  Length  of  body  more  than  15  mm. 

Galeritina 2. 

Scape  of  antenna  with  two  parallel  rows  of  setae  on  ventral  face. 

Base  of  maxilla  with  large  tubercle,  with  erect  setae  

Trichognathus  Latreille,  1825. 

Antennal  scape  normally  pubescent.  Base  of  maxilla  without  tubercle  . . 3. 

Elytron  striate-punctate,  with  plane  interstices,  each  with  six  to  eight 

irregular  rows  of  reddish  setae Progaleritina  Jeannel,  1949. 

Elytron  carinate;  carinae  reduced  or  not,  but  visible,  even  if  vestigial. 

Intervals  with  or  without  two  longitudinal  carinulae,  and  with  or  without 
two  to  four  rows  of  reddish  setae  Galerita  Fabricius,  1801. 

Subtribe  Planetina 

1.  Ancystroglossus  Chaudoir,  1863  ( =Ancistroglossus  auctt.).  A Neotropical  genus  with  six 
species  which  occur  from  Mexico  to  southern  Brazil  and  Paraguay  (four  are  known  from  Brazil). 


1 

1' 

2 ( 1') 

2' 

3 ( 2') 

3' 
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A.  punctatus  Reichardt,  1967,  was  collected  in  rotting  wood  (Estacao  Biologica  de  Boraceia, 
Sao  Paulo). 

Subtribe  Galeritina 

2.  Progaleritina  Jeannel,  1949.  A predominantly  Nearctic  genus,  which  penetrates  into  Mex- 
ico, Central  America  (as  far  south  as  Costa  Rica)  and  the  Antilles.  Ball  (1960:  91,  163)  does 
not  accept  segregation  of  the  North  American  species  from  Galerita',  Lindroth  (1969:  1090) 
considers  Progaleritina  as  a subgenus  of  Galerita ,• 

Of  the  eight  known  species,  one  occurs  in  the  Greater  Antilles,  and  five  live  in  Mexico  and 
Central  America. 

3.  Galerita  Fabricius,  1801  ( =Galeritula  Strand,  1936;  =Galeritina  Jeannel,  1949).  The  genus 
is  cosmopolitan  (and  synonyms  from  other  faunas  are  not  listed).  Eight  species  are  Oriental, 

17  African  (including  Madagascar)  and  52  Neotropical.  In  the  Neotropics  the  species  occur 
from  Mexico  and  southeastern  United  States  (Brownsville,  Texas)  to  northern  Argentina. 
Twenty  four  species  have  been  recorded  from  Brazil. 

4.  Trichognathus  Latreille,  1825.  Monobasic,  restricted  to  South  America.  Reichardt  (1964: 
52)  synonymized  names  of  three  described  species,  considering  the  latter  variants  of  T.  margin- 
ipennis  Latreille,  1829,  recorded  from  most  South  American  countries,  including  Brazil. 

Tribe  Zuphiini 

As  delimited  in  Csiki  (1932b:  1562-1571),  it  is  a very  heterogeneous  tribe.  Planetes  M’Leay, 
1825,  belongs  in  the  Galeritini;  the  Neotropical  species  of  Polystichus  Bonelli,  1809,  actually 
belong  to  a distinct  genus,  Dailodontus  Reiche,  1842,  which  together  with  Helluomorpha 
Castelnau,  1840,  has  been  removed  to  Helluonini  (Reichardt,  1974b).  Pseudaptinus  Castelnau, 
1835,  Thalpius  LeConte,  1851  (treated  by  most  authors  as  a subgenus  of  Pseudaptinus)  and 
Mischocephalus  Chaudoir,  1862,  have  been  transferred  from  “Dryptini”  to  Zuphiini  (Reichar- 
dt, 1967)  and  Metaxidius  Chaudoir,  1852,  placed  traditionally  among  the  Helluonini,  actually 
belongs  in  the  Zuphiini  (Reichardt,  1972a:  265). 

Adult  zuphiines  are  small-sized  carabids,  which  apparently  live  in  humus.  Only  Old  World 
larvae  are  known. 

Of  the  three  known  subtribes,  only  the  Leluphidiina  are  not  represented  in  our  Region.  The 
tribe  is  worldwide  in  distribution,  but  is  apparently  predominant  in  the  New  World. 

KEY  TO  SUBTRIBES  AND  GENERA  OF  NEOTROPICAL  ZUPHIINI  (ADULTS) 


1 

1' 

2 ( 1') 


2' 

3 ( 2') 
3' 


Maxillary  palpomeres  similar  to  labial  palpomeres  

Zuphiina,  Zuphium  Latreille,  1806. 

Maxillary  palpomeres  long  and  thick,  with  large  terminal  article;  labial 

palpomeres  short  and  thin,  with  small  apical  article Patriziina  ....  2. 

Neck  very  narrow  (more  or  less  as  wide  as  diameter  of  one  eye).  Pronotum 
much  constricted  posteriorly,  and  with  long  and  strong  spine  each  side, 

near  base Mischocephalus  Chaudoir,  1862. 

Neck  thick  (wider  than  diameter  of  one  eye).  Pronotum  narrowed  or 
not  posteriorly,  but  if  with  spines  or  sharp  basal  angles,  these  small, 

poorly  developed 3. 

Pronotum  without  spine  or  sharp  basal  angles  . Pseudaptinus  Castelnau,  1835. 
Pronotum  with  sharp  basal  angles  4. 
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4 ( 3')  Antennal  socket  limited  above  and  below  by  sharp  carina,  inferior 

carina  better  developed  than  superior  one  (clearly  visible  from  above); 
antennal  scape  relatively  shorter  (slightly  shorter  than  antennomeres 
2 to  4 together).  Pronotum  as  long  as  wide  posteriorly,  with  anterior 
angles  more  or  less  sharp,  and  posterior  angles  sharp,  almost  square. 

Pronotum  and  elytra  glabrous Metaxidius  Chaudoir,  1852. 

4'  Antennal  socket  with  superior  carina  as  developed  as  inferior  carina; 

antennal  scape  relatively  longer  (as  long  or  longer  than  antennomeres  2 
to  4 together).  Pronotum  longer  than  wide;  anterior  angles  rounded; 
posterior  angles  more  or  less  spiniform  or  not.  Pronotum  and  elytra 
pubescent  Thalpius  LeConte,  1851. 

Subtribe  Zuphiina 

1.  Zuphium  Latreille,  1806  ( =Zophium  Gistl,  1839;  =Zoyphium  Motschulsky,  1850).  A 
genus  with  pan-tropical  distribution,  including  Australia  (56  species  in  the  Old  World,  accord- 
ing to  Csiki,  1932:  1562).  In  the  New  World  the  genus  occurs  from  the  United  States  to  Argen- 
tina, 20  Neotropical  species  being  known  of  which  only  four  are  recorded  from  Brazil.  Identi- 
fication of  the  species  is  difficult,  in  spite  of  a key  (Liebke,  1933:  461-463). 

Subtribe  Patriziina 

2.  Pseudaptinus  Castelnau,  1835  (= Diaphorus  Dejean,  1831).  Exclusively  American,  with 
a few  species  in  the  United  States,  and  a total  of  16  Neotropical  species,  of  which  five  are 
known  from  Brazil.  The  genus  also  occurs  in  the  Antilles.  Liebke  (1934:  372-388)  presents 
a key  to  the  species  (including  Thalpius ). 

3.  Thalpius  LeConte,  1851  ( =Enaphorus  LeConte,  1851  \=Zuphiosoma  Castelnau,  1867). 
Lrequently  considered  a subgenus  of  Pseudaptinus,  Thalpius  has  a disjunct  distribution,  with 
one  Australian  species  (for  which  Castelnau  proposed  the  genus  Zuphiosoma),  and  the  remain- 
ing species  in  the  New  World,  ranging  from  the  southern  United  States  to  Argentina,  including 
the  Antilles.  Nineteen  species  occur  in  the  Neotropics,  of  which  six  are  in  Brazil  (key  in  Liebke, 
1934). 

4.  Mischocephalus  Chaudoir,  1862.  Monobasic,  for  M.  spinicollis  Chaudoir,  1862,  from 
Amazonia  and  northwestern  South  America. 

5.  Metaxidius  Chaudoir,  1852.  Monobasic  for  M.  brunnipennis  Chaudoir,  1852,  described 
with  doubt  as  from  South  America,  and  as  a helluonine.  Reichardt  (1972b:  267)  recognized 
it  as  a zuphiine.  Recently  the  species  has  been  collected  at  Montevideo,  Uruguay,  confirming 
its  South  American  origin. 

Tribe  Helluonini 

A moderately  diverse  tribe,  with  pan-tropical  distribution,  and  with  few  temperate  species. 
The  limits  of  the  tribe  have  been  established,  but  its  relationships  remain  obscure.  Certain 
structures  of  the  mouthparts  of  adults  suggest  relationships  with  the  Eucheilini,  an  endemic 
Neotropical  tribe.  The  group  is  possibly  also  related  to  the  Physocrotaphini  (=Helluodini), 
known  only  from  southeast  Asia  and  Australia. 

Reichardt  (1974b)  arranged  the  species  in  two  subtribes,  Helluonina,  restricted  to  Austral- 
ia and  New  Guinea,  and  Helluomorphina,  with  Old  and  New  World  representatives. 

Little  is  known  about  habits  of  the  New  World  species.  Reichardt  (1974b:  221-222)  sum- 
marized the  information.  As  adults,  a few  species  seem  to  prey  on  ants  and  termites;  others 
have  been  collected  in  arboricolous  bromeliads  (in  Mexico  and  S^o  Paulo). 
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Larvae  (and  pupae)  of  Neotropical  species  are  unknown. 

KEY  TO  GENERA  OF  NEOTROPICAL  HELLUONINI  (ADULTS) 

1 Front  tarsomeres  of  male  with  double  row  of  adhesive  setae  asymmetri- 

cally placed  in  relation  to  median  line.  Tarsomere  4 slightly  emarginate  ...  2. 
Front  tarsomeres  of  male  with  double  row  of  adhesive  setae  placed 
symmetrically  in  relation  to  median  line.  Tarsomere  4 slightly  emar- 
ginate or  distinctly  bilobed  3. 

2 Tibia  flattened.  Elytral  intervals  with  double  row  of  setiferous  punctures 

near  striae.  Scutellum  impunctate  and  glabrous  

Helluomorpha  Castelnau,  1840. 

Tibia  not  flattened.  Elytral  intervals  with  several  irregular  rows  of 

setiferous  punctures.  Scutellum  punctate  and  pubescent 

Dailodontus  Reiche,  1842. 

3 Labrum  transverse,  anteriorly  truncate  or  arcuate,  anterior  margin 

curved  or  with  slight  angle  in  middle,  without  tooth  or  anterior  pro- 
jection. Maxillary  palpomeres  similar  to  labial  palpomeres  

Helluomorphoides  Ball,  1951. 

Labrum  not  transverse,  with  median  tooth  or  projection,  or  with  median 

and  two  smaller,  lateral  teeth.  Maxillary  palpomeres  glabrous  and  better 
developed  than  labial  palpomeres 4. 

4 Labrum  with  median  tooth  and  conspicuous  denticle  on  each  side.  Middle 

tarsomeres  2 and  3 of  male  without  adhesive  setae 

Pleuracanthus  Gray,  1832. 

Labrum  with  conspicuous  median  tooth  or  conspicuous  median  projec- 
tion. Some  males  with  adhesive  setae  on  tarsomeres  2 and  3 of  middle 

legs  Helluobrochus  Reichardt,  1974. 

1.  Helluomorpha  Castelnau,  1840  ( =Herinnis  Thomson,  1857;  =Erynnis,  emend.).  Basically 
South  American  (with  one  species  recorded  from  Panama),  including  four  species,  all  known 
from  Brazil  and  neighboring  countries,  but  not  occurring  in  Argentina. 

2.  Dailodontus  Reiche,  1842  ( =Polystichus  Bonelli,  1809,  pars).  The  two  species  now  inclu- 
ded in  this  genus  were  placed  by  most  authors  in  the  Palaearctic  Polystichus,  a genus  of  Zuphi- 
ini.  The  two  South  American  species,  of  very  wide  distribution,  have  been  recorded  from 
Brazil.  Possibly  they  are  only  color  variants  of  a single  species. 

3.  Helluomorphoides  Ball,  1951  (= Helluomorpha  Castelnau,  1840 ,pars).  A moderately 
diverse  genus,  apparently  with  disjunct  distribution:  seven  species  are  Nearctic  (revision  by 
Ball,  1956),  occurring  in  the  United  States,  Mexico  and  Guatemala;  and  15  species  which 
have  been  placed  in  three  species  groups  are  Neotropical.  Fourteen  of  the  Neotropical  spe- 
cies (12  known  from  Brazil)  are  exclusively  South  American,  and  one,  with  distinct  South  Am- 
erican relationships,  is  only  known  from  Mexico.  Adults  of  the  latter  and  of  one  species  from 
southeastern  Brazil  have  been  taken  in  arboricolous  bromeliads. 

4.  Pleuracanthus  Gray,  1832  ( -Ocypus  Gistl,  1839).  A South  American  genus,  with  four 
species,  three  recorded  from  Brazil. 

5.  Helluobrochus  Reichardt,  1974.  The  species  are  arranged  in  four  groups,  each  predomin- 
antly South  American  in  distribution.  A single  species,  H.  cribratus  (Reiche,  1842)  occurs  in 
northern  South  America,  Central  America  and  southern  Mexico.  The  other  25  species  are 
South  American,  of  which  22  have  been  recorded  from  Brazil.  Morphologically,  adults  of 
some  of  the  species  are  interesting  because  they  have  adhesive  setae  on  middle  tarsomeres  of 
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males.  Adults  of  Helluobrochus  bacchus  (Reichardt,  1972)  were  collected  in  nests  of  Campon- 
otus  rufipes  (see  Reichardt,  1972c,  16:  49-52);  and  H.  anthracinus  (Klug,  1834)  adults  were 
collected  under  termite  mounds. 

Tribe  Eucheilini  (=Euchilini;  =Periglossini)l 

As  discussed  above  under  Agriini,  this  tribe  is  of  doubtful  status.  Apotypic  features  of  the 
defense  mechanism  indicate  clear  relationship  to  the  Lebiomorphi,  especially  Lebiini.  The 
mouthparts,  similar  in  structure  to  some  Helluonini,  that  have  been  used  to  show  relationships 
to  that  group  are  found  only  in  members  of  Eucheila  (2  species)  and  not  in  Inna.  Stressing 
these  autoapotypic  features  without  regard  to  all  the  group’s  members  has  led  to  an  inflated 
ranking.  However,  until  the  definitive  studies  now  underway  are  published  this  classification 
is  conserved. 

This  exclusively  Neotropical  and  southern  Nearctic  group  of  beetles  ranges  from  southern 
Texas  (two  species)  to  northern  Argentina.  Adults  of  both  genera  are  quite  Calleida  or  Apenes- 
like  in  form  with  rugose  and  densely  punctured  elytra  and  pronotum.  The  labrum  of  Inna 
adults  is  long  and  narrow  like  some  Coptodera  (Pericalina)  and  the  ligula  is  moderately  large. 
Members  of  Eucheila  have  inflated  labra  and  the  ligula  is  huge.  Members  of  Eucheila  also  have 
moderately  pectinate  claws  which  indicates  they  climb  vegetation  at  least  in  part.  Inna  claws 
are  simple.  Nothing  is  known  of  the  habits  or  larvae  of  these  beetles  although  labels  indicate 
some  specimens  were  “beaten”  from  trees  and  others  came  to  lights. 

Reichardt  (1966b)  provided  a generic  synopsis  of  the  group  with  keys  to  genera  and  to 
species  of  Eucheila.  Inna  is  at  present  in  need  of  complete  revision;  identification  of  specimens 
to  species  is  impossible  without  recourse  to  type  material.  Liebke’s  (1929b)  Perigolossium 
nevermanni  is  an  Inna  species  and  this  name  was  properly  synonymized  by  Reichardt  (1966b). 

KEY  TO  GENERA  OF  EUCHEILINI 
(from  Reichardt,  1966b) 

1 Labrum  convex,  apices  of  mandibles  covered,  and  with  short  setae 

along  lateral  margins.  Lateral  margins  of  pronotum  smooth,  not  crenu- 
late.  Pronotum  with  only  basal  pair  of  setae.  Tarsal  claws  pectinate  .... 

Eucheila  Dejean,  1829. 

Labrum  plane,  apices  of  mandibles  uncovered,  and  with  four  setae 
along  front  margin,  two  longer  setae  almost  at  lateral  angle,  and  series 
of  short,  lateral  setae.  Lateral  margins  of  pronotum  crenulate.  Pronotum 
with  two  pairs  of  marginal  setae.  Tarsal  claws  simple  . . . Inna  Putzeys,  1863. 

1.  Eucheila  Dejean,  1829  ( =Eucheyla  and  Euchila  auct.).  With  only  two  species,  both  des- 
cribed from  Brazil,  and  one  also  occurring  in  Argentina  (key  to  species  in  Reichardt,  1966: 10). 

2.  Inna  Putzeys,  1863  (= Periglossium  Liebke,  1929).  A genus  with  very  wide  distribution, 
occurring  from  Texas  to  Argentina.  No  species  is  known  from  the  Antilles.  Eleven  species  are 
known,  of  which  three  are  recorded  from  Brazil.  As  suggested  by  Reichardt  (1966b:  14),  it  is 
possible  that  many  of  the  described  forms  are  conspecific  with  one  another,  but  doubtless 
there  are  many  more  new  species  yet  to  be  discovered. 

Subfamily  Pseudomorphinae 

A predominantly  Australian  subfamily  (five  genera),  but  also  with  one  genus  in  the  Oriental 
Region,  one  in  Africa,  and  one  in  the  Western  Hemisphere.  Notman  (1925)  published  a world- 
wide revision  of  the  group,  in  which  the  genera  are  clearly  delimited. 

1.  [TLE] 
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Most  authors  have  considered  the  Pseudomorphini  as  a distinct  subfamily,  because  of  its 
very  special  characters.  In  recent  years  only  Crowson  (1955:  5,  6)  did  not  give  them  a special 
treatment,  apparently  including  them  in  the  Harpalinae,  together  with  Brachininae,  which  are 
also  considered  a distinct  subfamily  by  most  authors. 

The  genus  which  occurs  in  the  Western  Hemisphere  is  Pseudomorpha  Kirby,  1825  ( =Hetero - 
morpha  Kirby,  1825;  =Axinophorus  Dejean  & Boisduval,  1829;  =Drepanus  Dejean,  1831),  which  j 
includes  20  species  in  the  United  States  and  Mexico,  one  in  Haiti  and  six  in  Brazil  and  Argentina,  j 
Ogueta  (1967)  studied  the  Argentine  fauna,  including  in  his  revision  material  from  Brazil.  Ogu-  : 
eta  (1967:  230)  also  settled  the  status  of  Pseudomorpha  confusa  Notman,  1925,  originally  des- 
cribed from  Australia,  but  which  actually  is  an  Argentinian  species. 

Little  is  known  about  habits  of  Pseudomorphinae.  Moore  (1964),  who  described  the  first 
larva  of  the  subtribe  (of  the  Australian  genus  Sphallomorpha),  described  also  the  habits  of 
adults  of  certain  Australian  genera,  frequently  found  in  association  with  ants.  The  larva  was 
collected  in  brood  chambers  of  Iridomyrmex.  There  are  few  references  about  species  of  Pseu- 
domorpha. Ogueta  (1967:  230)  refers  to  a specimen  of  P.  lacordairei  (Dejean  & Boisduval, 

1829),  collected  in  a termite  nest  in  Sete  Logoas,  Minas  Gerais.  Lenko  (1972)  collected  larvae 
(in  cocoons),  pupae  and  adults  of  P.  laevissima  Chaudoir,  1852  in  nests  of  the  ant  species  Camp- 
onotus  rufipes  in  Barueri,  Sao  Paulo.  The  larva  of  Pseudomorpha,  only  briefly  described  by 
Lenko,  is  similar  to  that  of  Sphallomorpha.  According  to  Moore  (1964:  246),  larval  characters 
of  this  group  stress  separation  of  Brachininae  and  Pseudomorphini  in  Balteifera,  as  originally 
suggested  by  Jeannel  (1942a:  1 102). 

Subfamily  Brachininae 

A subfamily  usually  separated  from  the  remaining  carabids  because  of  the  number  of  nor- 
mally visible  abdominal  sterna  of  adults.  All  other  carabids  have  six,  but  brachinine  females 
have  seven  and  males  have  eight.  This  structure  is  correlated  with  the  “bombarding”  mechan- 
ism, i.e.,  the  capacity  to  eject  volatile  substances  through  a small  opening  in  front  of  the  ter- 
gum  IX.  The  larger  number  of  exposed  segments  permits  more  mobility  of  the  abdomen,  per- 
mitting the  directioning  of  the  jet  of  volatile  substance  to  a determined  target  (Eisner,  1958). 

Because  of  this  defense  mechanism  of  adults,  Brachininae  are  known  as  “bombardier  beetles”. 
This  behavior,  however,  is  not  restricted  to  this  subfamily,  having  been  recorded  for  other  tribes 
as  well  (e.g.  Galerita , see  p.  447).  There  is  also  an  old  reference  that  Helluonini  adults  have  this 
capacity,  but  this  has  not  been  confirmed  in  recent  years  (Reichardt,  1974b:  221-222).  For 
Neotropical  species  the  only  published  reference  on  bombarding  behavior  is  that  of  Reichardt 
(1971),  who  recorded  it  for  Pheropsophus  aequinoctialis  and  P.  rivieri.  It  is,  however,  known 
that  both  Pheropsophus  and  Brachinus  adults  are  true  bombardeers. 

Erwin  (1970)  considered  this  subfamily  as  a division,  Brachinida,  with  the  genera  arranged 
in  two  tribes,  Crepidogastrini  (restricted  to  the  southern  parts  of  Africa  and  India,  and  Brach- 
inini  (worldwide  in  distribution). 

Tribe  Brachinini 

This  is  the  only  tribe  of  Brachininae  represented  in  the  New  World.  Erwin  (1970)  recognized 
four  subtribes,  of  which  the  Mastacina  and  the  Aptinina  are  Old  World.  Only  Pheropsophina 
and  Brachinina  have  Neotropical  representatives,  each  with  a single  genus. 

Larvae  and  pupae  of  three  Old  World  species  are  known.  For  the  New  World,  Erwin  (1967, 
1972b)  described  way  of  life  and  development  of  Brachinus  pallidus  Erwin,  1965,  from  Cali- 
fornia, and  summarized  what  is  known  about  way  of  life  of  the  group.  B.  pallidus  larvae  devel- 
op on  pupae  of  Hydrophilidae  (genera  Tropisternus  and  Berosus ).  According  to  Erwin  the 
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“ectoparasitoidism”  is  obligatory  for  post-embryonic  development,  at  least  in  the  North  Am- 
erican species  of  Brachinus. 

KEY  TO  GENERA  AND  SUBGENERA  OF  NEOTROPICAL  BRACHININI  (ADULTS) 

(from  Erwin,  1970) 


1 Mandibular  scrobe  plurisetose Brachinus  (Neobrachinus  Erwin,  1970). 

U Mandibular  scrobe  unisetose  . . Pheropsophus  ( sensu  lato)  Solier,  1833.  . . 2. 


2 ( U)  Front  coxal  cavities  narrowly  open  behind 

Protopheropsophus  Hubenthal,  1911. 

2'  Front  coxal  cavities  closed  behind  Pheropsophus  (sensu  stricto). 

1.  Brachinus  Weber,  1801  ( -Brachynus  auct.).  A cosmopolitan  genus,  with  many  species, 
placed  in  several  subgenera.  All  Western  Hemisphere  species  have  been  placed  in  subgenus 
Neobrachinus  Erwin,  1970.  This  subgenus  ranges  from  Canada  to  Argentina  (but  seems  to  be 
absent  from  Chile).  Several  of  the  Mexican  species  occur  in  the  United  States  as  well.  Very  few 
of  the  typically  South  American  species  occur  in  Central  America.  The  Neotropical  fauna  is 
very  poorly  known,  and  the  status  of  the  described  species  is  uncertain.  Twenty  four  species 
are  known  from  South  America,  many  from  Argentina  and  Uruguay;  1 1 have  been  recorded 
from  Brazil. 

2.  Pheropsophus  (sensu  lato)  Solier,  1833.  According  to  Erwin  (1970),  this  genus  is  endemic 
to  the  Neotropical  Region,  being  especially  South  American  (one  species  is  known  from  Mex- 
ico, and  one  of  the  South  American  species  occurs  as  far  north  as  Mexico). 

2.1.  Protopheropsophus  Hubenthal,  1911.  A monobasic  subgenus  from  Mexico,  P.  biplagiatus  Chaudoir,  1876  has 
apterous  adults. 

2.2.  Pheropsophus  (sensu  stricto)  ( =Pheropsophidius  Hubenthal,  1911).  Erwin  (1971a)  discusses  nomenclatorial 
problems  relative  to  genera  and  subgenera.  At  present  the  group  includes  six  species  (and  12  varieties),  of  which  only  two 
have  not  been  recorded  from  Brazil.  P.  aequinoctialis  (Linnaeus,  1763),  is  the  species  with  widest  distribution  (from  Argen- 
tina to  southern  Mexico  and  Antilles),  and  adults  are  highly  varied  in  color  (most  known  “varieties”  belong  to  this  species). 

P.  platycephalus  Reichardt,  1967,  from  northeastern  and  eastern  Brazil,  is  the  only  apterous  species  of  the  subgenus.  Exter- 
nally adults  resemble  those  of  P.  biplagiatus,  but  do  not  belong  to  Protopheropsophus  (Erwin,  in  litt.). 
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Index  to  Names  of  Taxa 

(Junior  Synonyms  and  Junior  Homonyms  are  in  Italics) 


SPECIES 

aeneum  Putzeys,  Cylindronotum,  441 
aequatoriensis  Wasmann,  Eohamopterus, 
378 

aequinoctialis  Linnaeus,  Pheropsophus, 
453 

aequinoctialis  Reichardt,  Pheropsophus, 

452 

affine  Chaudoir,  Chrysostigma,  383 
amariodes  Motschulsky,  Metius,  4 1 1 
americana  Darlington,  Lymnastis,  399 
angulatum  angulicolle  Chaudoir, 
Carabosoma,  383 

angulatum  Chevrolat,  Carabosoma,  383 
anomalus  Bates,  Cyrtolaus  (Ithytolus),407 
antarcticus  Reed,  Tachysarus,  423 
antennatus  Bates,  Liotachys,  399,  415 
anthracinus  Klug,  Helluobrochus,  450 
antigua  Erwin,  Polyderis,  399 
aptera  Ball  & Erwin,  Loricera,  384 
arenaria  LeConte,  Disamara,  415 
argentinense  Csiki,  Castrida,  383 
argillacea  Hubner,  Alabama,  383 
armata  Castelnau,  Coptia,  404 
atrovirens  Chaudoir,  Callitropa,  383 
australis  Schweiger,  Creobius,  396 
batesi  Chaudoir,  Neohiletus,  353,  384 
bembidiodes  Kirby,  Sericoda,  412 
bicolor  Brulle,  Ochtozetus,  401 
bierigi  Liebke,  Colliuris,  435 
binotatus  Casey,  Stendophus,  426 
biplagiatus  Chaudoir,  Protopherupsophus, 

453 

bispinosa  Olivier,  Monacis,  378 
blaptoides  Putzeys,  Calopachys,  383 
bracchus  Reichardt,  Helluobrochus,  451 
brasiliense  Dejean,  Morion,  405 
brasiliensis  Klug,  Schidonychus,  437 
brasiliensis  Negre,  Neohiletus,  353,  384 
brevis  Solier,  Systolosoma,  375 
bridgesi  Chaudoir,  Calosoma,  381, 383 
bruchi  Liebke,  Alachnothorax,  436 
brunnipenis  Chaudoir,  Metaxidius,  449 
californicus  Menetries,  Stenomorphus, 

429 

carnifex  Dejean,  Antarctia,  4 1 1 


carnifex  Fabricius,  Abropus,  41 1 
catenulatus  Chaudoir,  Oribazus,  409 
centenarius  Carvalho,  Eohomopterus,  378 
chaudoiri  Ball,  Stenognathus,  444 
chihuahuae,  Notiophilus,  384 
chilensis  Solier,  Harpalus,  424 
collaris  Dejean,  Galerita,  447 
comma  Fabricius,  Stenolophus,  426 
complanatus  Dejean,  Pristonychus,  413 
concolor  Ball,  Ochropisus,  444 
confusa  Notman,  Pseudomorpha,  452 
cordatum  Chaudoir,  Morion,  405 
commbana  Liebke,  Galerita,  447 
costatum  Chevrolat,  Clinidium,  394 
costatus  LeConte,  Dicaelus,  421 
costigera  Chaudoir,  Neodrypta,  447 
cribratus  Reiche,  Helluobrochus,  450 
decora  Steinheil,  Lebia,  443 
dejeani  Chaudoir,  Polychaetus,  419 
derbesi  Solier,  Bembidion,  400 
depressum  Bates,  Askalaphium,  437 
distinctus  Haldeman,  Micrixys,  404 
dominicensis  Chaudoir,  Omophron,  378 
(Edaphonpaussus)  americanus,  Kolbe, 
Paussus,  378 

egregius  Chaudoir,  Polychaetus,  4 1 9 
eydouxi  Guerin,  Creobius,  396 
fallaciosa  Chevrolat,  Pycnochila,  372 
fallax  Olivier,  Chlaenius,  4 1 7 
falvipes  mexicanus  Van  Dyke,  Badister,  421 
flavostriata  Reichardt,  Chaetogenys,  408 
forreri  Bates,  Carabus,  384 
frugiperda  Smith,  Spodoptera,  383 
fryi  Schaum,  Nototylus,  375 
fuscus  Solier,  Eutogencius,  42 1 
galapegium  Hope,  Castrida,  383 
geniculata  Bates,  Phloeoxena,  444 
georgiae  Palisot,  Morion,  405 
gigas,  Enceladus,  35 1 
glabratum  Dejean,  Camedula,  383 
gounellei  Biebke,  Pontonoa,  441 
granatense  Grechin,  Castrida,  383 
granulatum  Perty,  Calosoma,  381,  383 
granulatus,  Say,  Stomis,  407 
grossus  Say,  Euryderus,  428 
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guentheri  Wasmann,  Coeloxenus,  377,  379 
hendrichsi  Bolicar,  Carabus,  384 
hispaniolae  Darlington,  Tachyta,  399 
horni  Bruch,  Cicindis,  375 
hylacis  Say,  Gynandropus,  428 
insitatus  Erwin,  Costitachys,  399 
integripennis  Bates,  Anillus,  397 
irinum  Sober,  Plagiotelum,  437 
isthmiacus  Motschulsky,  Metius,  41 1 
jeanneli  Liebke,  Titaresius,  441 
jeanneli  Negre,  Migadops,  386 
johnbeckeri  Banninger,  Cicindis,  375 
Lacoardairei  Dejean  & Boisduval, 
Pseudomorpha,  452 
laevipennis  flohri  Bates,  Dicaelus,  42 1 
laevipennis  LeConte,  Dicaelus,  421 
laevissima  Chaudoir,  Pseudomorpha,  452 
lateritium  Negre,  Systolosoma,  375 
leluporum  Basilewsky,  Castrida,  383 
linelli  Mutchler,  Castrida,  383 
lizeri  Liebke,  Parapionycha,  437 
longinus  Liebke,  Wate,  437 
longula  Bates,  Antrichis,  419 
lugubris  Liebke,  Colliuris,  434 
major  LeConte,  Diplocheila,  421 
manni  Darlington,  Stenomorphus,  429 
marginalis  Casey,  Camegonia,  383 
marginipennis  Latreille,  Trichognathus,  448 
menevillei  Chaudoir,  Chlaenius,  4 1 7 
mexicanus  Bates,  Dercylodes  (Dercylodes) 
420 

mexicanus  Van  Dyke,  Micrixys,  404 
motschulskyi  Csiki,  Metius,  41 1 
nana  inornata  Say,  Tachyta,  399 
negrei  Mateu,  Dromius,  443 
nevermanni  Liebke,  Leptotrachelon,  437 
nicki  van  Emden,  Anisotarsus,  42 1 
nigrita  Motschulsky,  Metius,  4 1 1 
occidentalis  Olivier,  Galerita,  447 
ocellata  Reichardt,  Asklepia,  399 
ocellatus  Whitehead,  Schizogenius,  351, 

391 

oglobini  Liebke,  Colliuris,  435 
orientale  Dejean,  Morion,  405 
ovalpennis  Straneo,  Monolobus,  386 
ovipennis  Putzeys,  Calathus,  413 
pallidus  Erwin,  Brachinus,  452 
palmeri  Horn,  Callitropa,  383 
panamensis  Laferte , Panagaeus,  404 


parumcostatus  Lairmaire,  Rhysodiastes,  394 
piceus,  LeConte,  Psydrus,  395 
picipennis  Westwood,  Melisodera,  395 
picipes  Motschulsky,  Metius,  4 1 1 
platensis  Berg,  Microlestes,  443 
platycephalus  Reichardt,  Pheropsophus,  453 
punctatus  Reichardt,  Ancystroglossus,  448 
puncticollis  Liebke,  Antipionycha,  437 
punctulatus  Haldeman,  Pasimachus,  387 
punculatus  Putzeys,  Athrostictus,  428 
pusillus  Dejean,  Axinopalpus,  443 
pygmaeus  Dejean,  Nomius,  394,  395 
reflexus  LeConte,  Baudia,  421 
reicheellum  Csiki,  Bembidion,  401 
retusum  Labricius,  Castrida,  383 
rivieri  Reichardt,  Pheropsophus,  452 
rotundangulus  Bates,  Anisodactylus,  424 
rotundicollis  Chaudoir,  Loricerini,  384 
rudis  Chaudoir,  Colliuris,  435 
rufipes  Reichardt,  Camponotus,  352,  451 
rufus  Brulle,  Anisotarsus,  424 
rugatifrons  Chevrolat,  Meisus,  390 
sallei  Chaudoir,  Pasimachus,  388 
sallei  scapularis  Banninger,  Pasimachus,  388 
sayi  Dejean,  Castrida,  383 
schaefferi,  Aztecarpalus,  428 
scrutator  Labricius,  Calodrepa,  383 
sculptile  Newman,  Clinidium,  393 
semicarinatus,  Scarites,  352 
semirufa  Casey,  synuchus  41 1 
sctosa  Chaudoir,  Physea,  352,  377 
sexdens,  Atta,  352,  377,  431 
simplex  Moore,  Scopodes,  43 1 
sipolisi  Oberthur,  Colliuris,  434 
specularis  Bates,  Noyiophilus,  384 
spinalis  Liebke,  Oilea,  437 
spinicollis  Chaudoir,  Mischocephalus,  449 
splendida  Gistl,  Eurysoma,  404 
steinbachi  Kolbe,  Homopterus,  378 
striatopunctata,  Diplocheila,  42 1 
subiridescens  Chaudoir,  Trichopselaphus,  429 
sulcatum  Guerin,  Pelecium,  429 
sulcatus  Chaudoir,  Craptocerus,  352,  407 
sulcatus  Labricius,  Rhysodes,  393 
tarsalis,  Pseudoxycheila,  372 
testaceus  Sober,  Monolobus,  386 
tuberculatus  Chaudoir,  Macracanthus, 
(Ophryognathus),  43 1 
umbraculata  Liebke,  Teiresia,  441 
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validus  Chaudoir,  Anisocnemus,  429 
vandykei  Ball,  Badister,  421 
virescens  Chaudoir,  Tropopsis,  377 
viridis  Dejean,  Tetragonoderus,  43 1 
wilcoxi  LeConte,  Calodrepa,  383 

GENERA 

Abaridius  Chaudoir,  409 
Abaris  Dejean,  409 
Abarys  Gemminger  & Harold,  409 
Abropus  Waterhouse,  41 1 
Actenonyx  White,  43 1 
Acupalpus,  422 
Acupalpus  Latreille,  425,  426 
Acupalpus  Thomson,  426 
Adialampus  Gozis,  389 
Adrimus  Bates,  408 
Aemalodera  Solier,  402 
Aephnidius  MacLeay,  430 
Aepomorphus  Jeannel,  402 
Agaosoma  Menetries,  429 
Agonina,  361 
Agonoderus  Dejean,  426 
Agonum,  395,  412 
Agonum  Bonelli,  412 
Agonum  (5.  st. ),  412 
Agra  Fabricius,  361,  368,  431 
Agraphoderes  Bates,  410 
Agridia  Chaudoir,  43 1 
Agrius  Chevrolat,  372 
Akephorus  LeConte,  390 
Alachnothorax  Liebke,  436 
Alkestis  Liebke,  438,  439 
Allendia  Noonan,  423,  424 
Allotriopus  Bates,  409 
Amara,  4 1 5 

Amara  Bonelli,  361,  367 
Amara  ( s . lat. ) Bonelli,  4 1 5 
Amara  (5.  st.),  415 
Amblicoleus  Chaudoir,  437 
Amblycoleus  Chaudoir,  436 
Amblygnathus  Dejean,  427,  428 
Amelus  Chaudoir,  440,  442 
Ammosia  Westwood,  372 
Amphitasus  Bates,  413 
Anadaptus  Casey,  425 
Anaferonia  Casey,  410 
Anapiodera  Liebke,  434,  435 
Anaplagiorhytis  Liebke,  433,  434 


Anatrichis,  4 1 8 

Anatrichis  (5.  lat.)  LeConte,  419 
Anatrichis  (5.  st.),  419 
Anaulacus  MacLeay,  430 
Anchomenus  Bonelli,  412 
Anchonoderus  Reiche,  413 
Ancistroglossus  auct.,  447 
Ancus  Putzeys,  391 
Ancystroglossus  Chaudoir,  447,  448 
Andrewesella  Csiki,  442 
Aniara  Hope,  372 
Aniaria  Horn,  372 
Anisocnemus  Chaudoir,  427,  429 
Anisodactylus  Dejean,  425 
Anisostichus  van  Emden,  423,  424 
Antarctia  Dejean,  41 1 
Antarctiola  Straneo,  41 1 
Antarctobium  Tschitscherine,  410 
Antarctonomus  Chaudoir,  385,  386 
Antilliscaris  Banninger,  389 
Antiperyphanes  Jeannel,  401 
Antiperyphus  Jeannel,  400 
Antipionycha  Liebke,  436,  437 
Antroforceps  Barr,  389,  392 
Apenes,  438 

Apenes  (s.  lat.)  LeConte,  443 
Apenes  ( s . st.),  444 
Aphelogenia  Chaudoir,  438 
Apiodera  Chaudoir,  433,  434 
Apioderella  Liebke,  433,  435 
Apioderina  Liebke,  434 
Aporesthus  Bates,  416,  435 
Apotomus  Illiger,  359,  365,  394 
Apristhus  Chaudoir,  443 
Apsaustodon  Tschitscherine,  409 
Ara thymus  Guerin,  396 
Arctoclinidium  Bell,  393,  394 
Ardistomis,  386,  392 
Ardistomis  Putzeys,  392 
Ardistomis  (s.  st.),  386,  392 
Ardistomiellus  Kult,  347 
Aretaonus  Liebke,  414 
Argutoridius  Chaudoir,  410 
Arthropteropsis  Kolbe,  378 
Arthrop terns,  376 
Arthrostictus  auct.,  428 
Askalaphium  Liebke,  435,  437 
Asklepia  Liebke,  414,  415 
Aspasia  Dejean,  439 
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Aspasiola  Chaudoir,  438,  439 
Aspidoglossa,  386 
Aspidoglossa  Putzeys,  392 
Asporina  Castlenau,  420 
Athrostictus  Bates,  427,  428 
Atta,  22 

Augasmosomus  Chaudoir,  429 
Aulacinia  Thomson,  392 
Austronotaphus  Jeannel,  400 
Axinopalpus  LeConte,  443 
Axinophorus  Dejean  & Boisduval,  452 
Axinopselaphus  Gemminger  & Harold,  443 
Axylosius  Liebke,  414 
Aztecarpalus  Ball,  427,  428 
Badister  Clairville,  420,  421 
Badister  (5.  lat.)  Clairville,  420 
Badister  ( s . st. ),  420,  421 
Barypus  Dejean,  395,  396 
Barypus  ( s . st.),  396 
Barysomus  Dejean,  427,  429 
Barytachys  Chaudoir,  399 
Basoleia  Westwood,  405 
Batrachion  Chevrolat,  424 
Baudia  Ragusa,  420,  421 
Bembidarenas  Erwin,  40 1 
Bembidiomorphum  Champion,  394,  395, 
400 

Bembidion  (s.  lat.)  Latreille,  400 
Bembidium  auct. , 400 
Berosus,  452 

Blaptasoma  Behin,  382,  383 
Blechrus  Motschulsky,  443 
Bledius,  390 
Blemus  LeConte,  399 
Blennidus,  410 
Blennidus  Motschulsky,  410 
Bolivaridius  Straneo,  412 
Boliviasia  Mateu,  442 
Boliviocnides  Mateu  & Negre,  403 
Bomius  LeConte,  443 
Bothriopterus  Chaudoir,  410 
Bothynoproctus  Tschitscherine,  407 
Brachinus  Weber,  453 
Brachinus  (Neobrachinus  Erwin),  453 
Brachycoelus  Chaudoir,  386 
Brachygnathus,  403,  404,  407 
Brachygnathus  Perty,  403,  404 
Brachynus  auct.  ,453 
Brachystilus  Chaudoir,  409 


Bradycellus  (Liocellus)  Motschulsky,  425 
Bradycellus  (Stenocellus)  Casey,  425 
Bradycellus  (s.  lat.)  Erichson,  426 
Brasiella  Rivalier,  374 
Calathus  Bonelli,  413 
Caletor  Tschitscherine,  407 
Calleida  Dejean,  437,  438,  440,  441 
Callida  auctt.,  441 
Callidadelpha  Steinheil,  439,  441 
Callidema  Guerin,  372 
Callidula  Chaudoir,  440,  442 
Callistriga  Motschulsky,  383 
Callitropa  Motschulsky,  382,  383 
Calocolliuris  Liebke,  434 
Calodrepa  Motschulsky,  381,  383 
Calopachys  Haury,  382,  383 
Calophaena  Klug,  432,  435 
Calophaeniodea  Liebke,  433,  435 
Calosoma,  380,  381 
Calosoma  (5.  lat.),  380 
Calosoma  Weber,  380 
Caludema  Jeannel,  383 
Calybe  Castelnau,  414 
Camedula  Motschulsky,  382,  383 
Camegonia  Lapouge,  381,  383 
Camptidius  Putzeys,  389,  390 
Camptodontus  Dejean,  390 
Camptotoma,  408 
Camptotoma  Reiche,  408 
Camptotoma  ( s . st.),  408 
Carabomimus  Kolbe,  382,  383 
Carbonellia  Mateu,  443 
Carabosoma  Gehin,  381,  383 
Carabus  Linnaeus,  380,  383 
Cardiophthalmus  Curtis,  396 
Cans  Fischer,  371 
Cascellius  Curtis,  396 
Casnonia  Latreille  & Dejean,  434 
Casnoniella  Liebke,  433,  434 
Castrida  Motschulsky,  380,  381,  382,  383 
Catapiesis  Sober,  405 
Catascopellus  Straneo,  445,  446 
Catascopus  Kirby,  444,  445,  446 
Catascopus  (5.  st.),  446 
Catastriga  Lapouge,  383 
Celia  Zimmermann,  4 1 5 
Celiamorphus  Casey,  428 
Cenothyla  Rivalier,  370,  374 
Centrocheila  Lacordaire,  372 
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Ceratoglossa  MacLeay,  391 
Ceroglossus  Sober,  380,  383 
Chaetauchenium  Tschitscherine,  410 
Chaetocrepis  Chaudoir,  418 
Chaetogenys,  408 
Chaetogenys  van  Emden,  408 
Chalybe  Lacordaire,  414 
Chaudiorina  Mateu,  442 
Cheilonycha  Lacordaire,  370,  374 
Cheiloxia  Guerin,  371 
Cheiloxya  Guerin,  372 
Chelonodema  Castelnau,  438 
Chilonycha  auct.,  374 
Chiloperyphus  Jeannel,  401 
Chiloxia  auct.,  372 
Chlaenius  Bonelli,  417 
Chlaenius  s.  st. , 417 
Chrysobracteon  Netolitzky,  400 
Chrysostigma  Kirby,  382,  383 
Cicindela  Linnaeus,  373,  374 
Cicindelidia  Rivalier,  374 
Cicindis  Bruch,  357,  375 
Cicindosa  Motschulsky,  374 
Climax  Putzeys,  391 
Clinidum  ( s . lat.)  Kirby,  393 
Clinidium  ( s . st.),  393,  394 
Clivina  (5.  st.),  391 
Clivina  Latreille,  391 
Clivinina  Latreille,  347 
Cnemacanthus  auct.,  395,  416 
Cnemacanthus  Brulle,  416 
Cnemacanthus  Gray,  416 
Cnemalobus  Guerin,  360,  366,  395,  416 
Cnides  Motschulsky,  402,  403 
Cobosia  Mateu,  442 
Coelozenus  Wasmann,  377 
Colliurella  Liebke,  434 
Colliurina  Liebke,  433,  434 
Colliuris  Degeer,  432 
Colliuris  ( s . lat.)  Degeer,  432,  434 
Colliuris  (s.  st.),  433,  434 
Colliurita  Liebke,  433,  434 
Colpodes,  412,  413 
Colpodes  MacLeay,  412 
Cophognathus  Waterhouse,  372 
Coptia  Brulle,  404 
Coptodera  Dejean,  444,  446 
Cordistes  Latreille  & Dejean,  435 
Costitachys  Erwin,  398,  399 


Cratocara  LeConte,  426 
Cratognathus  Perty,  426 
Cragocerus,  407 

Cragocerus  Dejean,  361,  367,  407 
Creobius  Guerin,  396 
Criniventer  van  Emden,  424 
Crosscrepis  Chaudoir,  418,  419 
Crossonychus  Chaudoir,  43 1 
Cryptobatis  Eschscholtz,  438,  439 
Cryptomma  Putzeys,  391 
Ctenodactyla  Dejean,  436,  437 
Ctenostoma  Klug,  355,  363,  371 
Curtonotus  Stephens,  415 
Cyanotarus  Reed,  442 
Cyclolopha  Casey,  400 
Cyclotrachelus  Chaudoir,  4 1 0 
Cylindera s.  st.,  374 
Cylindera  Westwood,  374 
Cylindronotum  Putzeys,  441 
Cylloscelis  Curtis,  426 
Cymatographa  Chaudoir,  439 
Cymindidius  Chaudoir,  440,  442,  443 
Cymindis  Latreille,  438,  443 
Cymindis  s.  st. , 443 
Cynthia  Latreille,  407 
Cynthidia,  409 

Cynthidia  (5.  lat.)  Chaudoir,  409 
Cynthidia  s.  st. , 409 
Cyrtolaus,  406 
Cyrtolaus  Bates,  361,  367 
Cyrtolaus  (s.  lat.)  Bates,  406 
Cyrtolaus  (5.  st. ),  407 
Dailodontus  Reiche,  448,  450 
Dercylodes  Chaudoir,  420 
Dercylus  ( s . lat.)  Laporte,  419 
Dercylus  s.  st. , 420 
Dianchomena  Chaudoir,  438 
Diaphorus  Dejean,  449 
Dicaelus  Bonelli,  420 
Dicaelus  ( s . lat.)  Bonelli,  421 
Dicaleus  (5.  st. ),  42 1 
Didetus  LeConte,  43 1 
Didymochaeta  Chaudoir,  444 
Diplacanthogaster  Liebke,  413 
Diplocampa  Bedel,  400 
Diplochaetus  Chaudoir,  401 
Diplocheila  Hope,  374 
Diplochila  Brulle,  421 
Diploharpus  Chaudoir,  416 
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Disamara  Lindroth,  415 
Dischist  us  Portevin,  388 
Discoderus  LeConte,  427,  428 
Disphaericus  Waterhouse,  429 
Distichus,  405 

Distichus  Motschulsky,  388,  389 
Dischistus  Portevin,  389 
Dormeyeria  Enderlein,  40 1 
Drepanus  Dejean,  452 
Dromica  Dejean,  370 
Dromius  Bonelli,  443 
Dromius  Sloane,  443 
Dromochorus  Guerin,  374 
Dromochorus  s.  st.,  374 
Dyschiridium  Waterhouse,  429 
Dyschiridius  Jeannel,  390 
Dyschirius,  386,  390 
Dyschirius  Bonelli,  387,  390 
Dyschirius  (s.  lat.)  Bonelli,  391 
Dyschirius  ( s . st.),  390 
Dyschromus  Chaudoir,  407 
Eciton,  405 

Ectomomesa  Chaudoir,  439 
Ega  Castelnau,  414 
Eidocompsus  Erwin,  400 
Elaphropus  Motschulsky,  398,  399 
Ellipsoptera  Doktourow,  374 
Elliptoleus  Bates,  413 
Emydropterus,  387 
Emydropterus  Lacordaire,  388 
Enceladus  Bonelli,  359,  365,  379 
Eohomopterus  Wasmann,  378 
Enaphorus  LeConte,  449 
Enceladus  Bonelli,  384 
Eotachys  Jeannel,  399 
Epikastea  Liebke,  440,  442 
Eripus  Dejean,  429 
Erynnis  emend.,  450 
Eucaerus  LeConte,  444 
Eucallia  Guerin,  370,  371,  372 
Eucheila  Dejean,  362,  368,  451 
Eucheyla  auct. , 45 1 
Euchila  auct.,  45 1 
Euchroa  Brulle,  407 
Eulampra  Chaudoir,  374 
Eumara  Tschitscherine,  409 
Eunota  Rivalier,  374 
Eupalamus  Motschulsky,  347,  391 
Euphorticus  Horn,  414 


Euplatia  Chaudoir,  440,  441 
Euproctinus  Leng  & Mutchler,  441,  442 
Euproctus  Solier,  442 
Euprosopus  Dejean,  370,  373 
Eurycallida  Maindron,  440,  441 
Eurycoleus  Chaudoir,  444,  446 
Eurydactylus  Laferte,  417 
Euryderus  LeConte,  427,  428 
Eurysoma  Dejean,  404 
Eurysoma  Gistl,  404 
Eurysomides  Strand,  404 
Eurytrichus  LeConte,  424 
Eutanys  Tschitscherine,  410 
Eutogeneius  Solier,  420,  421 
Evarthrus  LeConte,  410 
Feronia  Latreille,  409 
Feronia  Putzeys,  396 
Feroniola  Tschitscherine,  409 
Feroniomorpha  Solier,  410 
Ferns  Chaudoir,  446 
Forcipator  Maindron,  389,  390 
Galerita  Fabricius,  447,  448 
Galeritina  Jeannel,  448 
Galeritula  Strand,  448 
Gallerucidia  Chaudoir,  438 
Gehringia  Darlington,  375 
Genioschizus  Whitehead,  391 
Geobius  Dejean,  404 
Geocharidius  Jeannel,  397 
Geta  Putzeys,  405 
Gipsyella  Schweiger,  403 
Glyptoderus  Laferte,  417 
Glyptogrus  Bates,  388 
Glyptolenus,  413 
Glyptolenus  Bates,  413 
Glyptogaster  Chaudoir,  389 
Glyptoglenus  Bertkau,  413 
Glyptogrus  Bates,  389 
Glyptomorphus  Motschulsky,  389 
Goniocellus  Casey,  426 
Goniotropis  Gray,  377 
Gonoderus  Motschulsky,  409 
Grammica  Chaudoir,  439 
Gutierrezia  Mateu,  442 
Gynandropus  Dejean,  428 
Habropus  auct.  ,411 
Habroscelimorpha  Dokhtourow,  374 
Halocoryza  Alluaud,  391 
Haplobothynus  Tschitscherine,  407,  409 
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Haplocoelus  Chaudoir,  409 
Haplocrepis  Jeannel,  446 
Harpalus  Latreille,  427,  428 
Helluobrochus  Reichardt,  450 
Helluomorpha  Castelnau,  450 
Helluomorpha  Castelnau,  448,  450 
Helluomorphoides  Ball,  450 
Hemiplatynus,  412 
Hemiplatynus  Casey,  412 
Hemisopalus  Casey,  428 
Heraldinium  Liebke,  44 1 
Herinnis  Thomson,  450 
Heteromorpha  Kirby,  452 
Hiletus  Schiodte,  384 
Holcogaster  Chaudoir,  389 
Hologaeus  Ogueta,  404 
Hololissus  Mannerheim,  405 
Holoprizus  Putzeys,  392 
Homalodera  auct. , 402 
Homaloderodes  Jeannel,  402 
Homalomorpha  Brulle,  405 
Homopterus  s.  lat.,  378 
Homopteruss.  st.,  378 
Homopterus  Westwood,  378 
Hyboptera  Chaudoir,  439 
Hybothecus  Chaudoir,  4 1 0 
Hygroduvalius  Bolivar,  403 
Hypherpes  Chaudoir,  409 
Ictinus  Castelnau,  377 
Inna  Putzeys,  362,  368,  45 1 
Iresia  Dejean,  370,  373 
Iridomyrmez,  452 
Isocasnonia  Liebke,  433,  435 
Isorembus  Jeannel,  420,  421 
Isotachys  Casey,  399 
Ithytolus  Bates,  406,  407 
Jalmenus  Liebke,  440,  441 
Kenodactylus  Broun,  402 
Kteatus  Liebke,  440,  442 
Kushelinus,  4 1 0 
Kuschelinus  Straneo,  4 1 1 
Lachenus  Putzeys,  391 
Lachnaces  Bates,  444 
Lachnophorus  ( s . lat.)  Dejean,  414 
Lachnophorus  ( s . st.),  414 
Laemosthenes  Schaufuss,  413 
Langea  Horn,  373 
Lebia,  437,  438 
Lebia  Latreille,  438 


Lebia  ( s . lat.),  438 
Lebia  ( s . st.),  438 
Lebidia  Morawitz,  438 
Leiotachys  Jeannel,  399 
Leistus,  408 

Lelis  Chaudoir,  444,  446 
Leptotachys  Jeannel,  399 
Leptotomus  Gahan,  431 
Leptotrachelon  Liebke,  436 
Leptotrachelus  Latreille,  435,  436 
Lia  Eschscholtz,  439 
Licinodercylus  Kuntz,  420 
Liocellus  Motschulsky,  426 
Liodicaelus  Casey,  421 
Lioscarites  Maindron,  389 
Liotachys  Bates,  398,  399 
Lissopterus  Waterhouse,  385,  386 
Listropus,  391 
Listropus  Putzeys,  386,  391 
Lobobrachus  Sharp,  407 
Lophogenius  Motschulsky,  389 
Loricera,  408 

Loricera  Latreille,  359,  365,  384 
Loxandrus  LeConte,  408 
Loxopeza  Chaudoir,  438 
Luperca  Castelnau,  384 
Lymnastis,  397 
Lymnastis  auct. , 399 
Lymnastis  Motschulsky,  398,  399 
Macracanthus  Chaudoir,  347,  430 
Macracanthus  (5.  lat.)  Chaudoir,  430 
Macracanthus  s.  st. , 43 1 
Macroprotus  Chaudoir,  418,  419 
Malisus  Motschulsky,  444 
Marsyas  Putzeys,  409 
Masoreus  Dejean,  347 
Mecyclothorax  Sharp,  395 
Megacephala  Latreille,  372 
Megalostylus  Chaudoir,  408 
Melanotus  Dejean,  426 
Menidius  Chaudoir,  442 
Meotachys  Erwin,  399 
Meraulax  Tschitscherine,  410 
Merizodus  Solier,  401 
Meropalpus  Tschitscherine,  409 
Mesacanthina  Rivalier,  374 
Mesochila  Rivalier,  374 
Mesus  Chevrolat,  390 
Metabola  Chaudoir,  438 
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Metabola  Chaudoir,  438 
Metallina  Motschulsky,  400 
Metaxidius  Chaudoir,  448,  449 
Metius  Curtis,  410,  411 
Metoncidus  Bates,  408 
Metopon  Fleutiaux,  370,  374 
Metriocheila  Thomson,  372 
Mexanillus  Taglianti,  397 
Mexaphaenops  Bolivar,  403 
Mexisphodrus  Barr,  412 
Micragra  Chaudoir,  441 
Micratopus,  397 
Micratopus  Casey,  398,  399 
Micrixys  LeConte,  403,  404 
Microcalosoma  Breuning,  383 
Microcarenus  Tschitscherine,  407 
Microcasnonia  Liebke,  434 
Microcephalus  Dejean,  407 
Microlestes  Schmidt-Goebel,  443 
Microtachys  Casey,  399 
Microthylax  Rivalier,  374 
Migadopidius  Jeannel,  385,  386 
Migadops  Chaudoir,  386 
Migadops  Waterhouse,  386 
Mimocasnonia  Liebke,  434 
Mimodromites  Mateu,  441 
Mimodromites  s.  st.,  442 
Mimodromius  ( s . lat.)  Chaudoir,  440 
Mimodromius  (5.  st.),  442 
Mioptachys,  397 
Mioptachys  Bates,  398,  399 
Mischocephalus  Chaudoir,  448,  449 
Mizotrechus  Bates,  416 
Molobrus  Putzeys,  388 
Monnea  Mateu,  443 
Monolobus  Sober,  385,  386 
Mono  auct. , 405 
Morion  Latreille,  405 
Moriosomus  Motschulsky,  405 
Mormolyce  Hagenbach,  444 
Myriapoda,  429 
Myrmecilla  Lacordaire,  371 
Mystroceridius  Reichardt,  397 
Negrea  Mateu,  443 
Nemaglossa  Sober,  423 
Nematoglossa  Gemminger  & Harold,  424 
Nematotarsus  Gemminger  & Harold,  444 
Nemotarsus  LeConte,  362,  368,  429,  444 
Neocalathus  Ball  & Negre,  413 


Neocalosoma  Breuning,  382,  383 
Neodrypta  Basilewsky,  362,  368 
Neohiletus  Jeannel,  357,  384 
Neopaussus  Thomson,  378 
Neoreicheia,  386,  391,  392 
Neoreichea  Kult,  392 
Neo tacky s Kult,  399 
Nomius  Laporte,  394 
Nominus  Motschulsky,  444 
Nortes  Motschulsky,  410 
Notaphidius  Jeannel,  400 
Notaphiellus  Jeannel,  400 
Notaphus  s.  st. , 400 
Notaphus  Stephens,  400 
Nothanillus  Jeannel,  397 
Nothocys  Jeannel,  400 
Notholopha  (5.  lat. ) Jeannel,  400 
Notholopha  s.  st. , 400 
Nothotrechisibus  Ueno,  403 
Notiobia,  41 1 

Notiobia  (Anisotarsus)  Chaudoir,  424 
Notiobia  (s.  lat.)  Perty,  423,  424 
Notiobia  (Notiobia)  s.  st. , 424 
Notiobia  Straneo,  422 
Notiophilus  Dumeril,  357,  365,  384 
Notioxenus  Motschulsky,  375 
Notoperyphus  Bonnaird  de  Saludo,  401 
Nototylus  Gemminger  & Harold,  375 
Nototylus  Schaum,  357,  364 
Nyctosyles  Putzeys,  391 
Obadius  Burmeister,  391 
Ochropisus  Bates,  445,  446 
Ochtozetus  Chaudoir,  401 
Ocypus  Gistl,  450 
Odacantha  Perty,  437 
Odacanthella  Liebke,  433,  434 
Odacanthina  Liebke,  434 
Odacanthomimus  Liebke,  433,  435 
Odontochila  auct.,  373 
Odontocheila  Castelnau,  370,  373 
Odontocheila  s.  st.,  374 
Odontomerus  Sober,  395 
Odontoscelis  Curtis,  416 
Oechabus  Liebke,  440,  442 
Oenaphelox  Ball,  445,  447 
Ogmopleura,  410 
Ogmopleura  Tschitscherine,  410 
Ogygium  Liebke,  439,  441 
Oilea  Liebke,  436,  437 
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Olisares  Motschulsky,  413 

Omoglymmius  Ganglbauer,  393 

Omophron  Latreille,  355,  363,  378 

Onota  Chaudoir,  43 1 , 44 1 , 442 

Onychopterygia  Gemminger  & Harold,  413 

Onypterygia  Dejean,  413 

Oodes  Bonelli,  418,  419 

Oodiellus  Chaudoir,  419 

Oodinus  Motschulsky,  418,  419 

Ophionea  Klug,  434 

Ophryogaster,  410 

Ophryogaster,  Chaudoir,  410 

Ophryognathus  Chaudoir,  347,  43 1 

Opilidia  Rivalier,  374 

Opisthencentrus  Horn,  373,  374 

Oreodicastes  Maindron,  445,  446 

O ribas  Dohrn,  409 

Oribasus  Dohrn,  409 

Oribazus  Chaudoir,  409 

Otoglossa  Chaudoir,  441 

Oxoides  Sober,  443 

Oxycheila  Dejean,  371,  372 

Oxychila  auct.,  372 

Oxycrepis  Reiche,  409 

Oxydrepanus,  386,  392 

Oxydrepanus  Putzeys,  391 

Oxyglossus  Chaudoir,  446 

Oxygonia  Mannerheim,  370,  373,  374 

Oxystomus  Latreille,  390 

Oxytrechus  Jeannel,  403 

Ozaena  Olivier,  377 

Pachyabaris  Straneo,  409 

Pachymorpha  Hope,  410 

Pachymorphus  Chaudoir,  410 

Pachyteles,  376 

Pachy teles  Perty,  377 

Pachythecus  Chaudoir,  409 

Pachmophena  Jeannel,  400 

Panagaeus  Latreille,  404 

Panagaeus  (5.  lat.)  Latreille,  404 

Panagaeus,  s.  st. , 404 

Paracalosoma  Breuning,  382,  383 

Paraclivina,  391 

Paracolliuris  Liebke,  433,  434 

Paranecus  Dejean,  425,  426 

Paralimnastis  Jeannel,  399 

Parallelomorphus  Motschulsky,  389 

Paranortes  Tschitscherine,  410 

Parapionycha  Liebke,  435,  436 


Paratachys  Casey,  398,  399 
Paratrechus  ( s . lat.)  Jeannel,  403 
Paratrechus  ( s . st.),  403 
Paratrechus  Jeannel,  403 
Parhypates  Motschulsky,  410 
Pasimachus  Bonelli,  387 
Pasimachus  ( s . lat.)  Bonelli,  387 
Pasimachus s.  st.,  387,  388 
Paussus,  378 

Pelecium  Kirby,  361, 367,  429 

Pelmatellus  (s.  lat.)  Bates,  422 

Pelmatellus  ( s . st.),  422 

Pelmatellus  (Thenarellus  Bates),  422 

Pentacomia  Bates,  370,  374 

Pentagonica  Schmidt-Goebel,  362,  369,  431 

Percolaus  Bates,  409 

Pericompsus  ( s . lat.)  LeConte,  399 

Pericompsus  LeConte,  399 

Pericompsus  (s.st.),  399,  400 

Periglossium  Liebke,  451 

Perigona  Castelnau,  415,  416 

Perigona s.  st.,  416 

Perileptus  Schaum,  402 

Peronoscelis  Chaudoir,  43 1 

Peryphus  ( s . lat. ) Stephens,  400 

Peryphus  ( s . st.),  400 

Petrocharis  Ehlers,  397 

Phacocerus  Chaudoir,  439,  441, 442 

Phaea  Chaudoir,  44 1 

Phaedrusium  Liebke,  415,  439 

Phaeoxantha  Chaudoir,  372 

Pharamecomorphus  Motschulsky,  389 

Pheropsophidius  Hubenthal,  453 

Pheropsophus  (5.  lat.)  Sober,  453 

Pheropsophus  (s.  st.),  453 

Phillodroma  Lacordaire,  374 

Philochthus  Stephens,  400 

Philogeus  Blanchard,  404 

Philophuga  Motschulsky,  44 1 

Phloeotherates  Bates,  445,  446 

Phloeoxena  ( s . lat.)  Chaudoir,  445,  447 

Phloeoxena  (5.  st.{  (pars.),  445,  447 

Phyllodroma  Lacordaire,  370,  374 

Phymatocephalus  Schaum,  426 

Physea,  376,  377,  379 

Physea  Brulle,  375,  377 

Physeomorpha,  376 

Physeomorpha  Ogueta,  376,  377 

Physeomerus  Chaudoir,  419,  420 
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Pinacodera  Schaum,  443 
Pionycha  Chaudoir,  436,  437 
Plagioplatys,  410 
Plagioplatys  Tschitscherine,  410 
Plagiorrhytis  Chaudoir,  434 
Plagiotelum  Solier,  436,  437 
Planesus  Motschulsky,  443 
Planetes  MacLeay,  448 
Plataphus  Motschulsky,  401 
Platycerozaena  Banninger,  377 
Platynella,  412 
Platynella  Casey,  412 
Platynus,  4 1 2 
Platynus  Bonelli,  412 
Platynus  (5.  lat.)  Bonelli,  412 
Platysma  Bonelli,  409 
Plaumannium  Liebke,  413 
Plectographa  Rivalier,  374 
Pleuracanthus  Gray,  450 
Pleurogenius  Motschulsky,  389 
Plocamoperyphus  Jeannel,  401 
Plochiocera  Hope,  374 
Plochionus  (, s . lat.)  Latreille  & Dejean,  440, 
442 

Plochionus  ( s . st.),  442 
Poecilochila  Rivalier,  374 
Poecilostola  Chaudoir,  439 
Poecilothais  Maindron,  438 
Poecilus  Bonelli,  4 1 0 
Pogonodaptus  Horn,  425,  426 
Pogonostoma  Klug,  371 
Polpochila,  422 

Polpochila  (Phymatocephalus)  Schaum, 
425 

Polpochila  (5.  lat.)  Solier,  425,  426 
Polpochila  (5.  st.),  425,  426 
Polychaetus  Chaudoir,  418 
Polyderidius  Jeannel,  399 
Polyderis  Motschulsky,  398,  399 
Polystichus  Bonelli,  448,  450 
Pontonoa  Liebke,  440,  441 
Prepusa  Chaudoir,  370,  373,  374 
Pristodactyla  Dejean,  41 1 
Pristolomus  Chaudoir,  446 
Pristonychus  Dejean,  413 
Pristoscelis  Chaudoir,  409 
Procephalus  Castelnau,  371 
Procolliuris  Liebke,  434 
Progaleritina  Jeannel,  447,  448 


Promecoderus  Dejean,  416 
Promenton  Fleutiaux,  374 
Propionycha  Liebke,  436 
Prostolonis  Mateu,  409 
Prothyma  Hope,  374 
Protopheropsophus  Hubenthal,  453 
Pseudabaris  Csiki,  409 
Pseudabarys  Chaudoir,  409 
Pseudaepus  Schweiger,  402 
Pseudamara  Lindroth,  4 1 5 
Pseudanisotarsus  Noonan,  424 
Pseudaptinus  Castelnau,  448 
Pseudocarbonellia  Mateu,  443 
Pseudocasnonia  Liebke,  434 
Pseudocnides  ( s . lat.)  Jeannel,  403 
Pseudocnides  (5.  st.),  403 
Pseudocynthidia  Straneo,  409 
Pseudolebia  Basilewsky,  441 
Pseudometabletus  Liebke,  435 
Pseudomigadops  Jeannel,  386 
Pseudomorpha  Kirby,  355,  363,  452 
Pseudoplagiorhytis  Liebke,  434 
Pseudotrepanes  Jeannel,  400 
Pseudotoglossa  Mateu,  441 
Pseudoxycheila  Guerin,  372 
Pseudoxychila  auct.,  372 
Pterodercylus  Kuntz,  420 
Pterostichus,  406,  408,  409,  410 
Pterostichus  Bonelli,  408 
Pterostichus  (5.  lat.)  Bonelli,  409 
Putzeysius  Jeannel,  403 
Pycnochila  Motschulsky,  371,  372 
Pylartesius  Liebke,  442 
Pyramis  Putzeys,  391 
Reichardtula  Whitehead,  347,  391 
Reicheia,  386 
Rhadine,  412 
Rhadine  LeConte,  412 
Rhagocrepis  Eschscholtz,  436 
Rhagodactylus  Chaudoir,  424 
Rhaminagrobis  Thomson,  372 
Rhomobodera  Reiche,  43 1 
Rhysodes  ( s . lat.)  Dalman,  393 
Rhysodes  (5.  st.),  393 
Rhysodiastes  Grouvelle,  393,  394 
Rhytidognathus  Chaudoir,  385,  386 
Rhyzodes,  393 
Rhyssodes  auctt.,  393 
Sagittaria,  4 1 9 
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Salcedia  Fairmaire,  392 
Scallophorites  Motschulsky,  388,  389 
Scaphinotus  Dejean,  384 
Scaphinotus  Latreille,  359,  365 
Scans  Chaudoir,  389 
Scarites,  405 

Scarites  Fabricius,  388,  389 
Scarites  s.  st.,  388,  389 
Scaritidea  Waterhouse,  416 
Scaritiolus  Fairmaire,  389 
Scaritodes  Chaudoir,  389 
Scelodontis  Curtis,  416 
Schidonychus  Klug,  436,  437 
Schizogenius,  386 
Schizogenius  (5.  lat.)  Putzeys,  391 
Schizogenius  Putzeys,  386 
Schizogenius s.  st.,  391 
Scolyptus  Putzeys,  390 
Scopodes  Erichson,  43 1 
Scythropa  Chaudoir,  439 
Scythropa  Hope,  372 
Scythropasus  Chaudoir,  377 
Selenalius  Casey,  428 
Selenophorus  Dejean,  428 
Semiardistomis  Kult,  347,  392 
Semiclivina  Kult,  391 
Sericoda  Kirby,  412 
Setalis  Castelnau,  407 
Siagona  Latreille,  385 
Sierrobius  Straneo,  409 
Solenogenys,  386 
Solenogenys  Westwood,  392 
Somotrichus  Seidlitz,  445,  446 
Spanus  Westwood,  429 
Speocolpodes  Barr,  412 
Sphaeracra  Say,  437 
Sphaerotachys  Mueller,  399 
Sphalera  Chaudoir,  444 
Sphallomorpha,  452 
Sphenopselaphus  Gemminger  & Harold, 
444 

Sphenopalpus  Blanchard,  444 
Spongoloba  Chaudoir,  440,  441 
Stenocellus  Casey,  426 
Stenocheila  Castelnau,  413 
Stenocnemus  Mannerheim,  412 
Stenocrepis  ( s . lat.)  Chaudoir,  418,  419 
Stenocrepis  (s.  st.),  418,  419 
Stenoglossa  Chaudoir,  446 


Stenognathus  (5.  lat. ) Chaudoir,  445,  446 
Stenognathus  (s.  st.),  446 
Stenolophus  (Agonoderus)  Dejean,  426 
Stenolophus  (5.  st.),  426 
Stenolophus  (conjunctus  Group),  425 
Stenomophron  Semenov,  378 
Stenomorphus  Dejean,  427,  429 
Stenonotum  Lacordaire,  441 
Stenoplatynus,  412 
Stenoplatynus  Casey,  412 
Stenous  Chaudoir,  418,  419 
Stigmaphorus  Motschulsky,  414 
Stigmapterus  Motschulsky,  389 
Stilbolidus  Casey,  424 
Stolonis  Motschulsky,  408 
Stomis  Clairville,  407 
Straneotia  Mateu,  441 
Stratiotes  Putzeys,  389,  390 
Stylulites  Jeannel,  397 
Sty  lulus  Schaufuss,  397 
Syleter,  386 

Synuchus  Gyllenhal,  41 1 
Systolosoma  Sober,  357,  364,  375 
Tacana  Ball,  445,  447 
Tachalus  Ball  & Negre,  413 
Tacky celia  Gistl,  41 1 
Tacky lopha  Motschulsky,  399 
Tachymenis,  396 
Tachymenis  Motschulsky,  399 
Tachymenis  Wergman,  399 
Tachyphanes  Jeannel,  399 
Tachys  Stephens,  398,  399 
Tacky  sails  Casey,  399 
Tachysops  Casey,  399 
Tachyta,  396 
Tachyta  Kirby,  398,  399 
Tachyura  Motschulsky,  399 
Taeniolobus  Chaudoir,  388,  389 
Tarulus  Bedel,  443 
Tams  Clairville,  443 
Tecnophilus  Chaudoir,  440 
Teiresia  Liebke,  441 
Tetracha  Hope,  372 
Tetragonoderus  Dejean,  43 1 
Tetragonoderus  (s.  lat.),  431 
Tetraodes  Blanchard,  396 
Teukrus  Liebke,  436,  437 
Thalassobius  Sober,  402 
Thalpius  LeConte,  448,  449 
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Thenarellus  Bates,  423 
Thoasia  Liebke,  431,  442 
Tichonia  Semenov,  407 
Tichonilla,  403,  407 
Tichonilla  Strand,  403,  407 
Titaresius  Liebke,  440,  441 
Trachelizus  Sober,  377 
Trachypachus,  375 
Trachypachus  Motschulsky,  375 
Trachysarus  Reed,  422 
Trapezodera  Casey,  412 
Trechichomimus  Mateu  & Negre,  403 
Trechinotus  Jeannel,  403 
Trechisibiellus  Jeannel,  402 
Trechisibioderus  Mateu  & Negre,  402 
Trechisibioides  Ueno,  402 
Trechisibiorites  Jeannel,  402 
Trechisibitus  Bonniard  de  Saludo,  402 
Trechisibus,  402 

Trechisibus  ( s . lat. ) Motschulsky,  402 

Trechisibus  ( s . st.),  402 

Trechus  Clairville,  403 

Trepanotachys  Alluaud,  399 

Trichognathus  Latreille,  447,  448 

Trichopselaphus  Chaudoir,  422,  427,  429 

Trirammatus,  410 

Trirammatus  Chaudoir,  410 

Tropidopterus  Gemminger  & Harold,  395 

Tropisternus,  452 

Tropopsis  Sober,  377 

Tropopterus  Sober,  394,  395 

Tylonotus  Schaum,  375 

Upocompsus  Erwin,  399 

Variopalpus  Sober,  443 

Vianasia  Mateu,  442 

Wate  Liebke,  436,  437 

Xenodromius  Bates,  443 

Xystosomus,  396,  397 

Xystosomus  Schaum,  398,  399 

Zelma  Andrewes,  392 

Zophium  Gistl,  449 

Zoyphium  Motschulsky,  449 

Zuphiosoma  Castelnau,  449 

Zuphium  Latreille,  448,  449 

FAMILY,  SUBFAMILY,  TRIBE, 
SUBTRIBE 
Acupalpina,  423 
Agonicini,  379,  429 


Agonina,  363,  367,  369,  405,  406,  411,  413, 
444 

Agonini,  347,  405,  406,  411,413 

Agrini,  350,  353,  355,  362,  368,  43 1 

Amarini,  350,  353,  361,  367,  379,  415 

Amorphomerini,  380 

Anaulacini,  429 

Anchomenia,  4 1 1 

Anchonoderinae,  415 

Anchonoderini,  413 

Anillina,  396,  397 

Anisodactylina,  422,  423 

Antarctiina,  410 

Anthiini,  380 

Aplothoracina,  380 

Apotomini,  350,  351,  352,  353,  359,  365, 

394 

Apteroessina,  370 
Aptinina,  452 
Ardistomina,  386,  387 
Attini,  376 
Barypina,  395 
Bembidiina,  396,  397,  400 
Bembidiini,  347,  350,  355,  360,  366,  396, 
402,415 
Brachinida,  452 
Brachinina,  452 

Brachininae,  348,  350,  351,  378,  452 
Brachinini,  350,  355,  363,  379,  453 
Bradycellina,  425 
Broscina,  395 

Broscini,  347,  350,  353,  359,  365,  395,  416 

Calleidina,  437,  439 

Callidina,  439 

Callistidae,  417 

Callistinae,  417 

Callistini,  4 1 6 

Calosomina,  380 

Camaragnathini,  384 

Camponotini,  376 

Carabidae,  347,  348,  349,  350,  351,  352,  353, 
355,  370,  375,  378,  379,  380,  392,  393, 
405, 406,  408 
Carabina,  380 

Carabinae,  348,  350,  378,  379,  386 
Carabini,  350,  355,  359,  365,  379,  380,  384 
Catapiesi,  406,  407 

Catapiesini,  350,  353,  360,  367,  404,  405 
Catascopina,  444 
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Cerapterina,  377 
Ceroglossina,  380 
Chaetogenyina,  406,  408 
Chlaeniini,  350,  355,  361,  367,  417 
Cicindelina,  370,  373,  374 
Cicindelinae,  348,  350,  351,  352,  355,  363, 
370,  393 

Cicindelini,  347,  350,  355,  357,  364,  370, 
372 

Cicindisinae,  348,  350,  375 
Cicindisini,  350,  353,  357,  364 
Clivinia,  386,  387,  389,  390,  391,  392 
Cnemacanthini,  350,  353,  360,  366,  395, 
410,416 

Colliurini,  413,  414,  432 
Colydiidae,  392 
Colly rini,  370 
Coptoderina,  444 
Corsyrini,  379 
Cratocerina,  407,  425 
Creobiina,  396 
Crepidogastrini,  452 

Ctenodactylini,  350,  353,  362,  368,  432, 
435 

Ctenostomatini,  350,  353,  355,  363,  370, 
371 

Ctenostomini,  371 
Cuneipectini,  379 
Cychrina,  380 

[Cychrini] , 350,  353,  359,  365,  379,  384 

Cyclosomini,  429 

Cymindina,  443 

Cymbionotini,  379 

Cyrtolaina,  406 

Dercylidae,  4 1 7 

Dercylina,  418,  419 

Discop terini,  379 

Disphaericini,  353,  429 

Dolichoderinae,  378 

Dolichoderini,  376,  378 

Dromicina,  370,  372 

Dromiina,  443 

Dryptini,  350,  352,  353,  362,  368,  447, 

448 

Dyschiriina,  386,  387,  390 
Elaphrini,  379 

Enceladini,  352,  353,  384,  385 
Eucheilini,  350,  353,  355,  362,  368,  449, 
451 


Euchronia,  407,  409 
Forcipitorina,  387,  390,  392 
Galeritina,  447,  448 

Galeritini,  350,  353,  355,  363,  369,  447 

Galerucidiina,  438 

Gehringiini,  375 

Granigerini,  379 

Graphip terini,  379 

Gyrinidae,  375 

Harpalina,  422,  426 

Harpalini,  347,  350,  355,  361,  367,  411,  422, 
423 

Haliplidae,  375 
Harpalinae,  379,  452 
Helluodini,  380 

Helluonini,  350,  353,  355,  362,  369,  448, 

449, 452 

Helluomorphina,  449 

Helluonina,  449 

Hexagoniini,  353,  435 

Hiletini,  350,  352,  353,  357,  364,  384 

Hydrophilidae,  452 

Idiomorphini,  379 

Iresina,  370 

Lachnophorina,  413 

Lachnophoridae,  413 

Lachnophorinae,  415 

Lachnophorini,  350,  353,  355,  363,  369,  406, 
408,413,414,  435 
Lebidiina,  438 

Lebiini,  347,  350,  355,  362,  368,  415,  423, 
430,  435,437,438,444,451 
Lelupidiina,  448 

Licinini,  350,  353,  355,  363,  369,  420 
Limnastina,  397 

Loricerini,  350,  353,  359,  365,  384 
Mantichorini,  370 
Masoreina,  430 

Masoreini,  350,  355,  362,  368,  379,  430,  431, 
437,444 
Mastacina,  452 
Megacephalina,  372 

Megacephalini,  350,  353,  355,  357,  364,  370, 
371 

Melisoderi,  395,  406 
Melisoderina,  394,  395 
Menzodini,  40 1 
Meonidi,  395,  406 
Meonidina,  394,  395 
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Meonidini,  395 
Merizodina,  401 
Merizodini,  395 
Metiina,  410 
Metiini,  410 
Metriinae,  370 
Micratopina,  397 
Micro cephalina,  407 
Migadopidae,  385 

Migadopini,  350,  351,  353,  359,  365,  385 
Monolobini,  351,  385 
Morioni,  406 

Morionini,  350,  353,  355,  361,  367,  404, 
405 

Morionini,  407 
Mormolycini,  437,  444 
Myrmicini,  376 
Nebriini,  379 
Nemotarsina,  430,  444 
Nematotarsina,  444 
Noctuidae,  438 
Nomiina,  394,  401 
Nomiini,  394,  395,  406 
Notiophilini,  350,  353,  357,  365,  384 
Nototylinae,  348,  350,  375 
Nototylini,  350,  351,  353,  357,  364 
Odacanthini,  350,  355,  362,  368,  431,  432, 
435,  441 

Odontocheilina,  373 
Omina,  372 

Omophroninae,  348,  350,  378,  393 
Omophronini,  350,  353,  355,  363,  378r 
Omphreinae,  4 1 5 
Oodina,  418 

Oodini,  350,  355,  361,  367,  417 
Oopterina,  401 
Opisthiini,  379 
Orthogoniini,  379 
Oxy st omina,  389 
Ozaeninae,  376 

Ozaenini,  350,  353,  355,  357,  364,  376, 
379 

Panagaeidae,  403,  407 
Panagaeinae,  403 

Panagaeini,  350,  355,  360,  366,  403,  404, 
407,  429 
Pasimachina,  387 
Patriziina,  449 
Patrobini,  379 


Paussidae,  375,  376 

Paussinae,  348,  350,  351,  357,  364,  375,  393 
Paussini,  350,  352,  353,  357,  364,  376,  377, 
378 

Peleciini,  350,  353,  361, 367,  403,  429,  430 

Pelmatellina,  422,  424 

Pentagonicini,  350,  355,  362,  369,  431, 442 

Pericalina,  362,  368,  437,  445 

Periglossinae,  45 1 

Periglossini,  451 

Perigonidae,  413,  415 

Perigonini,  350,  353,  355,  363,  369,  415,  435 

Perileptina,  402 

Perochnoristhini,  379 

Peropsophina,  452 

Physocrotaphini,  380,  449 

Physoderina,  438 

Planetina,  447 

Planetini,  447 

Platychilina,  371 

Platynina,  41 1 

Pogonini,  350,  355,  360,  366,  401 
Pogonopsini,  379 
Pristosiina,  4 1 1 
Promecognathini,  379 
Prothymina,  370,  373 
Protop aussini,  376 

Pseudomorphinae,  348,  350,  378,  379,  451 
Pseudomorphini,  350,  353,  355,  363,  452 
Psydri,  406 
Psydrinae,  363 

Psydrini,  350,  355,  360,  366,  394,  395,  406 
Pterostichina,  405,  407,  408 
Pterostichini,  347,  350,  355,  361,  363,  367, 
369,  395,  396,  404,  405,  406,  408,  411, 
413,421,444 
Pyralidae,  438 
Rhysodidae,  392,  393 

Rhysodini,  347,  350,  355,  357,  364,  392,  393 

Salcediina,  387,  392,  393 

Scapterina,  386 

Scaritina,  386,  387,  388,  389 

Scaritinae,  379 

Scaritini,  347,  350,  351,  355,  359,  365,  386, 
387,  392,  393 

Siagonini,  350,  351,  353,  359,  365,  379,  384 
Sphodrina,  411,  412 
Stenolophina,  422,  423,  425 
Stomina,  407 
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Synuchina,  41 1 

Tachyina,  396,  397,  398 

Tetragonoderini,  429 

Teratina,  370 

Tichoniinae,  403 

Trachypachinae,  348,  350,  375 

Trachypachini,  347,  350,  355,  357,  375 

Tetragonoderina,  430,  431 

Thera tina,  372 

Thyreopterina,  444 

Tichoniina,  407 

Tichoniitae,  407 

Trechina,  402 

Trechini,  347,  350,  355,  360,  366,  401, 
403 

Trechodina,  402 
Trichoniina,  410 
Trichoniinae,  403 
Trimerini,  380 
Tropidopteri,  406 
Tropidopterini,  395 
Tylonotinae,  375 
Zabrini,  379 
Zelmina,  392 

Zolini , 350,  353,  360,  366,  401 
Zuphiina,  448,  449 

Zuphiini,  350,  353,  355,  362,  369,  448, 
450 
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435,  445,491,496 
Discoderus,  451 
Disney,  R.H.L.,412,  430 
Dolichina,  390 
Dolichopodidae,  23,  25 
Dolichus,  390 
Dorr,  J.A.,  Jr.,  18,  30 
Downes,  J.A.,  4,  6,  9 
dragonfly,  28,  30,  411,  429 
Drewry,  G.E.  (see  Smith,  A.G.),  38,  42 
Dryopidae,  21 
duck,  5,  10 

Duckworth,  W.D.  (see  Meggers,  B.J.),  468, 
472 

Dunnius,  430 
Dytiscidae,  14,  21 
earwigs,  19 
earwigflies,  22 
ectoparasites,  472, 

Edwards,  F.W.,  491,  492,  496 
Edwards,  J.L.,  (see  Hecht,  M.K.),  461,  472 
Ekis,  G.,  461,  471 
Elateridae,  18,  21,  33 


Elias,  T.S.,  343,  376 
Elliott,  N.B.,  395,  407 
elongatulus,  Crossocerus,  395,  406 
emarginatus,  Oxybelus,  401 
Emerson,  A.E.,  19,  30,  31 
Embioptera,  19 
Embiidae,  19 
embryo,  445 

Emden,  F.I.,  van,  451,  453,  459,  471 
Empididae,  23 
Eochiodon  woodruffi,  34 
Eophlebomyia,  30 
Eophlebomyiidae,  24,  38,  41 
Ephemerellidae,  426 
Ephemeridae,  19,426 

Ephemeroptera,  18,  19,  418,  419,  423,  424, 
426,  428 
Epheronidae,  426 
ephoronids,  425 
Erickson,  W.F.,  83 
Erotylidae,  22, 

Erwin,  T.L.,  466,  467,  471 
erwinorum  n.  sp.,  Trichop selaphus,  447, 
454—457,  460,  462-466,  468,  473-477, 
479,  483,  484,  489 
erythrocephala,  Boophthora,  1 1 
Ethmiidae,  24 
Eucnemidae,  21 
Eucolpodes,  391 
Eugster,  H.P.,  16,  3 1 
Eumenidae,  25 

euryadminiculum,  Simulium,  5 
euryadminiculum,  Simulium  ( Eusimulium), 

8,  10 

Eurytomidae,  25 
Eusimulium  dacotense,  10 
fallisi,  9 
rendalense,  9 
Evaniidae,  24 

Evans,  H.E.,  393,  394,  396,  405,  406,  407 
ex  crucians,  Aedes,  436,  438 
Fabricius,  J.C.,  43,  83 
Fairmaire,  L.,  45,  46,  83 
Fall,  J.C.,  105,  135,  136,  144,  146,  168,  319, 
376 

Fallis,  A.M.  (see  Bennett,  G.F.),  4,  5,  6,  8,  9 
fallisi,  Eusimulium,  9 
fascifrons,  Macrosteles,  445 
Faust,  J.  95,  285,  298,  376 


IX 


Ferton,  C.,  394,  395,  402,  407 
Figitidae,  25 
fish,  10 

fishes,  13,  14,  16,  17,  18,  25,  31,  32,  33 
fitchii,  Aedes,  436,  438 
Flatidae,  20 

falvescens,  Aedes,  436,  438 
flavicans,  Chaoborus,  491,  492,  496 
flies,  4,  6,  8,  9,  10,  393-402 
anthomyid,  24,  29 
asilid,  29 
bee,  23 

biting,  433,  434,  437 
black  scavenger,  23 
blood-sucking,  433,  434,  437 
calypterate,  4 1 
common,  395 
dance,  24 

dark-winged  fungus  gnats,  23 
flat-footed,  24 
hanging,  23 

minute  black  scavenger,  23 
fruit,  24 

fungus  gnat,  22,  29 
gall  gnats,  23 
helomyzid,  23 
horse  and  deer,  23 
house,  395 
hover  or  flower,  23 
hump-backed,  23 
lauxaniid,  23 
leaf  miner,  23 
long-legged,  23 
March,  23 
marsh,  23 

miltogrammine,  394 
mosquitoes,  22 
muscid,  24 
mydaid,  29 
mydas,  23 
phantom  crane,  22 
picture-winged,  23 
robber,  23 
skipper,  23 
small-headed,  23 
snipe,  23 
soldier,  23 
stiletto,  23 


flies  (continued) 
syriphid,  3 1 
tachinid,  24 
tangle-veined,  23 
thick-headed,  23 
tse-tse,  24 
warble  and  bot,  24 
flowers,  26,  35,  41 
Fontinalis  spp.,  430 
Forbes,  W.T.M.,  19,31 
forest,  coniferous,  16 
deciduous,  16 
montane  rain,  458 
Forficulidae,  19 

fossil,  13,  14,  16,  25,  26,  27,  28,  29,  30,  31, 
32,35,491-496. 

Formicidae,  18,  25 
Forsyth,  P.J.,  45,  83 
Foster,  R.J.,  17,  3 1 
4-notatus,  Oxybelus  uniglumis,  394 
14-notatus,  Oxybelus,  395 
Fredeen,  F.J.H.,  3,  4,  6,  9,  412,  429,  430, 
433,439,  441,445 

Fredeen,  F.J.H.,  (see  Arnason,  A.P.),  412, 
430 

Freund,  J.E.,  395,  407 
frigidus,  Chrysops,  439 
froghoppers,  20 
frontalis,  Hybomitra,  439 
Frost,  S.,  413,430 
Fulgoridae,  18,  20,  31 
Fulgoroidea,  13,  14 
furcatus,  Chrysops,  439 
fuscum,  Prosimulium,  6 
galeratum,  Simulium  reptans,  1 1 
Gandi,  G.,  401,  407 
Ganglbauer,  L.,  46,  51,  83 
Gaufin,  G.R.,  1 
Gazin,  C.L.,  17,  3 1 
Gelastocoridae,  20 
Geometridae,  24 

Germar,  E.F.,  43,  51,  83,  109,  305,  321,  376 

Gerridae,  16,  20 

Gestro,  R.,  83 

giant  water  bugs,  20 

gibsoni,  Prosimulium,  6 

Gilbert,  E.E.,  98,  376 

Glanodes,  471 

Glick,  P.A.,  5,  9 


X 


dime,  J.M.,  412,  430 

gloriosus  n.sp.,  Trichop selaphus,  449,452— 
456,  463,  468-470,  473-477,  479,  481, 
483,  489 

Glossinidae,  24,  38 
Gnus  cholodkovskii,  1 1 
goats,  437 

Gooding,  R.H.  (see  Hudson,  J.E.),  433,  439 
Golini,  V.I.,  4-7,  9,  10 
Gomery,  J.,  (see  Baldwin,  W.F.),  5,  8 
Gomphidae,  14,  19 
Gorytidae,  408 
grasshoppers,  leaf-rolling,  1 9 
long-horned,  19 
short-homed,  19 
Griffith,  H.G.,  105,  135,  376 
Griffiths,  G.C.D.,  321,376 
Grouvelle,  A.,  45,  46,  54,  55,  83 
Gryllacrididae,  19 
Gryllidae,  19 

Guerin-Meneville,  F.E.,  83 

Gyorkos,  R(see  Davies,  D.M.),  6,  9 

grasslands,  466 

Grebelskij,  S.G.,  4,  10 

Griggs,  G.,  (see  Fallis,  A.M.),5,  6,  7,  8,  9 

Guigla,  D.,  395,  407 

Gyllenhal,  L.,  95,  376 

Gymnopais  spp.,  6 

Habu,  A.,  389,  390 

Haddow,  A.J.,419,  424,  430 

Haematopota  americana,  439 

Haffer,  J.,  357,  376 

Hail,  W.J.,  Jr.,  19,31 

Hal ff ter,  G.,  376 

Halictidae,  25 

Hamm,  A.H.,  394,  408 

Handlirsch,  A.,  16,  18,  19,  31 

Hanson,  R.P.  (see  Anderson,  S.R.),  3-8 

Hardier  L.A.  (see  Eugster,  H.P.),  16,  31 

Harpali,  45 1 

harp  alines,  455,  456 

Harpalini,  389,  445,  447,  448,  451-453, 
4-56,  461,468,  471,472 
Harpalus,  471 

Harris,  D.R.  (see  Tanner,  V.M.),  136,  379 
Hartland-Rowe,  R.,  (see  Radford,  D.S.),  413, 
431 

Hatch,  M.H.,  319,  377 
hebescens  group,  471 


Hebrard,  G.,  4,  8 
Hecht,  M.K.,461,472 
heifer,  434 

Heleomyzidae,  23,  25 

Helodidae,  21 

Heller,  K.M.,  61,  83 

Hemerobiidae,  21,  25 

Hemiptera,  14,  18,  20,  25,  32,  38,  39,  40, 

426, 427 

hemipterans,  411,  429 

Hendricks,  A.C.  (see  Benfleld,  E.F.),  412, 

430 

Hennig,  W.,  321,  377,  461, 472,  491,  496 

Heptogeniidae,  426 

Herman,  C.M.,  4,  10 

Hershkovitz,  P.,  469,  471 

Hester,  F.E.,  412,  415,  43 1 

Heyden,  C.  von,  491, 492 

Hilsenhoff,  W.L.,  412,  431 

Hincks,  W.D.,  45,  83 

Hiodontidae,  34 

Hocking,  B.,  4,  10 

Hodotermes,  29 

Hodotermitidae,  3 1 

Hoffmann,  A.,  95,  101,  102,  104,  105,  106, 
107,  108,  110,  377 
Holcorpha  maculosa,  27 
Homoptera,  13,  14,  16,  17,  18,  20,  25,  28,  38, 
39,  40,  445 
Hope,  F.W.,  49 1,496 

Hopewell,  W.W.  (see  Arnason,  A.P.),  412,  430 
Hopkins,  W.S.  (see  Rouse,  G.E.),  36,  42 
Horn,  G.H.,  105,  135,  168,377,450,  459, 

472 

horsefly,  16 
horses,  437 

Hudson,  J.E.,  433,  439 

Hueck,  K.,  328,  329,  344,  350,  357,  377 

Hughes,  B.D.,412,  431 

Hull,  F.M.,  18,  19,  31 

humans,  4 

Hunt,  A.,  (see  Frost,  S.),  413,  430 
Hustache,  A.,  95,  109,  258,  305,  313,  377 
Hutchinson,  J.,  99,  101,  377 
Hutchison,  J.H.,  (see  West,  R.M.),  39,  42 
Hybomitra  affinis,  439 
frontalis,  439 
metabola,  439 
lanifera,  439 


XI 


Hybomitra  lasiophtalma,  439 
nuda,  439 
Hydrophilidae,  21 
Hydropsychidae,  24,  417,  420,  426 
Hydroptilidae,  426 

Hymenoptera,  13,  14,  17,  24,  25,  26,  27, 

30,  34,  35,  38,  39,  40,  389,  393,  405, 
407,  408 

Hynes,  H.B.N.,  (see  Coleman,  M.J.),  413, 
430 

Hynes,  H.B.N.,  (see  Williams,  D.D.),  412, 
413,431 

ichneumoneus,  Sphex,  407 

ichneumons,  29,  30 

Ichneumonidae,  16,  17,  18,  24,  25,  26 

Ide,  F.P.,  3,  10 

Inocellia,  30 

Inocelliidae,  2 1 

inornata,  Culiseta,  436,  438,  439 
Insecta,  47 1 

insects,  1,  8-10,  13-18,  25-41,411,412, 
425,  427,  428,  429,  430,  431,  434-439, 
444,  449 

insects,  aquatic,  89,  90,  411,  412,  425,  427, 
428,  429,  430,  431 
insects,  blood-sucking,  435 
insects,  fossil,  496 
invertebrates,  425,  430,  431 
Ironomyiidae,  4 1 
Isely,  D.,  151,331,354,377 
Isoptera,  18,  19,  30,  31 
James,  M.T.,  14,  18,  19,31 
James,  M.T.  (see  Davis,  H.G.),  4,  9 
Janzen,  D.H.,  232,  377 
Johansen,  C.A.  (see  Yunus,  C.M.),  107,  380 
Johnson,  A. F.,  412,  431 
Johnson,  C.D.,  101,  377 
Johnston,  M.C.,  137,  255,  377 
Julian,  E.C.  (see  Mason,  W.T. ),  4,  12,  431 
Jurdy,  D.M.,  16,31 
Kalotermitidae,  19,31 
Kellogg,  F.E.  (see  Daykin,  P.N.),  5,  9 
Kennedy,  J.S.,  5,  10 
Kershaw,  W.E.  (see  Frost,  S.),  413,  430 
Kingsolver,  J.M.,  349,  350,  377 
Kirby,  W.,  45,  46,  83 
Kirschfield,  K.,  4,  10 
Kissinger,  D.G.,  94,  106,  109,  153,  166, 
168,305,321,325,327,377 


Kitching,  A.,  (see  Macan,  T.T.),  412,  431 
Klima,  A.,  136,  141,  144,  146,  168,  181,  190, 
193,  195, 196,  198, 210, 213, 220, 222, 232, 
235,  236,  243,  257,  268,  270,  280,  285,  316, 
319 

Knaus,  W.,  105,  136,  168,  377 
Kovrov,  B.G.,  (see  Grebelskij,  S.G.),  4,  10 
Krombein,  K.V.  (see  Muesbeck,  C.F.W.),  395, 
408 

Kurczewski,  F.E.  (see  Elliott,  N.B.),  395,  407 
Kuschel,  G.,  95,  128,  175,311,315,377 
lace  bugs,  20 
lacewings,  brown,  2 1 , 
green,  21 

Lacordaire,  T.,  450,  459,  460,  472 
Lampyridae,  21 
lanifera,  Hybomitra,  439 
larvae,  3,  8,  9,  20,  1 1 , 41 1 , 412,  413,  415,  417, 
418-425,  427,439,  441,  442,  444 
larvae,  fossil,  49 1 
lasiophthalma,  Hybomitra,  439 
Lathridiidae,  22 
latipes,  Crabro,  406 
Lea,  A.M.,45,57,  85 
leaf-footed  bugs,  20 
leafhoppers,  20 
leaf  plant  bugs,  20 
leaves,  17,25,412 
Lebied,  B,  7,  10 

LeConte,  J.L.,  65,  83,  94,  168,  305,  319,  377 
Lee,  V.H.,  8 
Leggett,  F.,  445 

Lehmkuhl,  D.M.  (see  Anderson,  N.H.),  429,  430 
Leng,  C.W.,  136,  141,  144,  146,  168,  198,  210, 
213,220,  280,  305,316,319 
Leopold,  E.B.,  16,  17,  18,  31,  35,  36,  41 
Lepidoptera,  14,  24,  35,  38,  39,  40,  41,  42 
Lepismatidae,  19 
Leptoceridae,  14,  24,  426 
Leptophelibidae,  426 

LeVeque,  N.,  (see  Cockerell,  T.D.A.),  14,  19,  31 
Lewis,  D.J.,  4,  10 

Lewis,  D.J.  (the  younger),  3,  412,  431 
Lewis,  G.,  58,  85 

Lewis,  P.A.,  (see  Mason,  W.T.),  412,  431 

Lewis,  S.E.,  18,31,  32 

Libellulidae,  19,  25 

Libytheidae,  24 

limestone,  449 

Limnephilidae,  14,  24 


xii 


Lindroth,  C.,  390 
Liris  spp.,  407 
aequalis,  408 
nigra,  396,  405,  406,  408 
Liu,  T.P.,  7,  10 
livestock,  1 1, 433,  437 
Loew,  H,  491,  496 
loons,  5,  10 
Lowe,  C.H.,  377 
Lowther,  J.K.,  5,  10 
Loxocrepis,  391 
Lucanidae,  21 
Lycidae,  21 
Lygaeidae,  20 
Lymexylidae,  22 
lysine,  5,  8 

Macan,  T.T.,  412,  431 
macroinvertebrates,  430,  431 
Macro  steles  fascifrons,  445 
maculosa,  Halcorpa,  27 
Madahar,  C.P.,  7,  10 
Magdefrau,  K.,  492,  496 
magnificus  group,  447,  453,  462,  464—466, 
468,  469 

magnificus  n.  sp.,  Trichop selaphus,  447, 
452-455,  463,  464,  467,  469,  473-477, 
479, 489 

Mangus,  M.,  (see  Schaeffer,  B.),  14,  32 

mammal,  4,  6,  13,  14,  16,  18 

Manning,  F.J.  (see  Zeuner,  F.E.),  19,  34 

Mantidae,  19 

mantids,  19 

Mantis,  28 

Mantodea,  19 

marsupial,  17,  31 

Martin,  J.E.H.,  (see  McAlpine,  J.F.),  39,  41 

Mason,  W.T.,412,  431 

Mastotermitidae,  19,  30 

mastotermitids,  19 

Masuda,  H.,  401,  408 

mayflies,  30,  411,  417,  423,  428 

Mayr,  E.,  103,  109,  153,  322,  323,  378 

Mecoptera,  22,  27,  30 

Megachilidae,  25 

Megaloptera,  18,  20 

Meggers,  B.J.,  468,  472 

Melander,  A.L.,  19,  31 

melancholicus,  Oxybelus,  394,  395,  401 

Melandryidae,  22 


Melittidae,  25 
Mellinidae,  408 
Meloidea,  22 
Melyridae,  21 

Menke,  A.S.  (see  Bohart,  R.M.),  395,  406,  407 

Meropeidae,  22 

Merritt,  R.W.,  89,  90 

metabola,  Hybomitra,  439 

Metacolpodes,  391 

Meunier,  F.,  491, 496 

meyeri  n.  sp.,  Trichop  selaphus,  447,  449,  454, 
456-459,  462,  463,  465,  466,  468,  470, 
473-477,  479,  483,  484,  489 
mice,  472 

microlepidopterous,  41 
midges,  23 

minor,  Trichopselaphus,  447,  448,  449,  453,  454, 
456,  458-460,  462-466,  468,  473-477, 
480,481-483,489 
Miridae,  20 

Mitchell,  J.D.,  105,221,378 
mites,  9 

Miwa,  Y.,  61,85 
mixtum,  Prosimulium,  6 
molluscs,  14,  16,  17 
Mondchadskij,  A.S.,  4,  10 
Moon,  H.P.,  412,  431 
Moore,  I.,  105,  168,319,378 
Mordellidae,  22 
Morimoto,  K.,  368,  373,  378 
morphocline,  461 

Morrison,  G.E.  (see  Mason,  W.T.),  412,  431 
mosquitoes,  5,  8,  9,  10,  22,  430,  436,  438, 

439 

mosses,  412 
moths,  24,  30,  31 

brush-footed  butterflies,  24 
clothes,  24 
ermine,  24 
ethmiid,  24 
giant  silkworm,  24 
measuring  worms,  24 
oecophorid,  24 
swallowtails,  24 
tortricid,  24,  28 

whites,  sulphurs,  and  orangetips,  24 
window-winged,  24 
Muir,  F.,  (see  Sharp,  D.)  98,  379 
Muka,  A. A.,  107,378 


Xlll 


Mulsant,  E.,  85 
Muscidae,  24 
muscid,  395,  397 
Muscoidea,  395 
Muesebeck,  C.F.W.,  395,  408 
mu  tat  a,  Cnephia,  6 
Mycetophagidae,  22 
Mycetophilidae,  18,  23,  25,  28 
Mydaidae,  23 
Mymaridae,  25 
myriapods,  33 

MacGinitie,  H.D.,  (see  Leopold,  E.B.),  16, 
17,  18,31,35,36,41 
MacKay,  M.R.,  39,  41 
MacKerras,  I.M.,  37,  18,  41 
McAlpine,  J.F.,  39,  41 
McGrew,  P.O.,  14,  15,  16,  19,32 
McLeroy,  C.A.,  17,  32 
Nakane,  T.,  74,  85 
Negre,  J.,  (see  Ball,  G.E.),  450,  471 
Nematocera,  496 
Nemestrinidae,  23,  26,  28 
Nemopteridae,  20 
nemopterids,  21 
Neuroptera,  18,  21,  25,  28 
Newman,  E.,  43,  46,  85 
nigra,  Liris,  396,  405,  406,  408 
Nicholson,  H.P.,  4,  10 
Nitidulidae,  22,  25 
Nielson,  E.T.,  395,  406,  408 
Nilsson,  L.M.  (see  Ulfstrand,  S.),  412,  431 
Nitiglymmius,  1 
Noonan,  G.R.,  451,  472 
Norris,  D.O.,  354,  378 
Nosodendridae,  21 
Notogonia  pompiliformis,  408 
Notonecidae,  20 
nuda,  Hybomitra,  439 
nulliparous,  4 
Nuorteva,  M.,  395,  408 
nyblaei,  Chaoborus,  492 
Nymphalidae,  24 
oak  leaf,  32 

Obeng,  L.,  (see  Williams,  T.R.),  412,  431. 
obsoletus,  Culicoides,  436,  438 
Odonata,  13,  14,  18,  19,  25,  30,  426,  427 
Odontoceridae,  24 
Oecophoridae,  24 
Oedermeridae,  22 


Oestridae,  24 
Oke,  C.,  61,85 

Olb erg,  G.,  394,  395,  402,  406,  408 

Olliff,  A.S.,  53,  85 

Omoglymmius,  1 

Onchocerciasis,  3,11 

Oocardium,  26 

oocytes,  7 

oogenesis,  6 

organisms,  parasitic,  3 

ornatum,  Simulium,  431, 435 

ornatum,  Simulium  (Odagmia),  10 

Orthoptera,  18,  19,  393,  407 

Orussidae,  24 

Osmylidae,  28 

Otitidae,  25 

Oxybelidae,  408 

Oxybelini,  395 

Oxybelus  argentatus,  405,  408 
bipunctatus,  394,  406 
emarginatus,  401 
14-notatus,  395 
melancholicus,  394,  395,  401 
strandi,  394,  401,  408 
subulatus,  394,  395 

uniglumis,  389,  393,  394,  405,  406,  408 

uniglumis  4-notatus,  394 

uniglumis  quadrinotatus,  394,  395,  396, 

406 

paleontology,  42 
Pallopteridae,  25 
palynology,  42 
palynomorphs,  16,  17,  18 
Pamphilidae,  24 
Panorpidae,  22 
Papilionidae,  24 
Parabroscus,  391 
Paramecus,  45 1 
parasite,  nematode,  3 
protozoan, 3 

Parker,  J.B.,  394,  395,408 
parked,  Prionyx,  407 
Parma,  S.,  492,  496 
parous,  4 

Pascuzzo,  M.C.,  4,  5,  6,  7,  10 
Patrusheva,  V.D.,  5,  10 
Pearson,  R.C.,  17 

Peckman,  D.B.,  (see  Peckman,  D.J.),  394,  395, 
396,401,405,406 
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Peckman,  D.J.,  394,  395,  396,  401,  405, 
406 

Peckman,  E.G.,  (see  Peckman,  G.W.),  394, 
408 

Peckman,  G.W.,  394,  408 
Pemphigidae,  20 

Pengelly,  D.H.  (see  Johnson,  A.F.),  412, 
431 

Pentatomidae,  20,  25 
Perga  color adensis,  28 
Perilypus,  471 
Peschken,  D.P.,  7,  10 
Peterson,  B.V.,  (see  Davies,  D.M.),  3—7,  9 
Peterson,  D.G.,  (see  Wolfe,  L.S.),  11,412. 
431 

Peyerimhoff,  P.  de,  85 
Pereira,  F.S.  (see  Vulcano,  M.A.),  45,  56, 
85 

phantom  crane  flies,  22 
pharate  females,  6 
Phasmatidae,  19 
Phasmatodea,  19 
Philanthus  triangulum,  406 
Phillipson,  J.,  412,  431 
Phloeoxena,  471 
Phoridae,  23,  27,  41 
Phoroidea,  41 
Phrygoneidae,  24 

Pickering,  L.R.  (see  Hocking,  B.),  4,  10 
Piel,  K.M.,  18,25,32,38,41,42 
Pierce,  W.D.,  94,  95,  105,  268,  305,  307, 
378 

Pierce,  W.D.,  (see  Mitchell,  J.D.),  105,  221, 
378 

Pieridae,  24 

Philanthinae,  393,  394,  406,  408 
Piophilidae,  23 
plants,  13,  16,  17,  26, .35,  39 
plant  hoppers,  20 
achilid,  20 
cixiid,  20 
delphacid,  20 
dictyopharid,  20 
flatid,  20 
ricaniid,  20 
plantlice,  20 

psyllids  or  jumping,  20 
Platycnemididae,  19 
Platynina,  390,  391 


Platynine,  389,  390 
Platynini,  389,  390 
Platypezidae,  23 
Plecia  spp.,  13,  16,  17,  25 
Plecoptera,  1,  18,  418,  419,  423,  424,  428 
Pompilidae,  15,  407 
pompiliformis,  Notogonia,  408 
Porter,  D.M,  355,  378 
Prionyx  parkeri,  407 
Pristosiae,  390 
Prosimulium,  9 
fuscum,  6 
gibsoni,  6 
mixtum,  6 
Prototermes,  29 
Proctotrupidae,  24 
Psephenidae,  18,  21 
psocids,  20 
Psocoptera,  20 
Psyllidae,  20 
Pteromalidae,  25 
Pterostichini,  390,  472 
Ptinidae,  2 1 
Ptychopteridae,  22 
punctor,  Aedes,  436,  438 
pupae,  411,  418,  419,  421, 423,  424 
pupae,  fossil,  445,  491 
Pyrrhocoridae,  20 
Pythidae,  22 

quadrinotatus,  Oxybelus  uniglumis,  394,  395, 
396,  406 

Quercus  convexa,  32 

Raastad,  J.E.  (see  Davies,  D.M.),  6,  9,  10 

Radford,  D.S.,  413,  431 

Radzivilovskaya,  Z.A.,  (see  Mondchadskij,  A.S.), 
4,  10 

Ramaekers,  P.,  (see  West,  R.M.),  39,  42 
Raphidia,  29 
Raphidiidae,  18,  20 
Raphidiodea,  27 
Rathmayer,  W.,  406,  408 
Raven,  P.H.,  353,  355,  357,  378 
Raven,  P.H.,  (see  Axelrod,  D.I.),  353,  354,  355, 
375 

Raybould,  J.N.,  (see  Fallis,  A.M.),  4,  9 
red  bugs,  20 
Reduviidae,  20 

Reichardt,  H.,  390,  451, 459,  472 
Reitter,  E.,  64,  85 
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Rempel,  J.G.,  4,  1 1 

Rempel,  J.G.,  (see  Arnason,  A.P.),  412,  430 
Rempel,  J.G.,  (see  Fredeen,  F.J.H.),  412, 
430 

rendalense,  Eusimulium,  9 
Rhagionidae,  23 
Rhamphomyia,  29 
Rhinochenus,  472 
Rhinotermitidae,  18,  19,  20, 

Rhipiphoridae,  22 
Rhyncophora,  33 
rhyncophorous,  33 
Rhysodidae,  1 

Rhysodini,  Classification  of  the  Tribe, 
43-88 

Ricaniidae,  20 

Rice,  H.M.A.,  16,  19,  32 

Richards,  O.W.,  (see  Hamm,  A.H.),  394, 

408 

Riek,  E.F.,  39,  42 
ripple  bugs,  20 

Roberts,  D.M.  (see  Davies,  L.),  4,  9 

Roberts,  R.H.,  8,  11,433,  439 

Robinson,  P.,  35,  42 

rodents,  peromyscine,  469 

Roehler,  H.V.,  14,  32 

Rogers,  C.W.,  96,  105,  106,  107,  108, 

136,  378 

Rohdendorf,  B.,  35,  42 
Rohlf,  F.J.  (see  Sokal,  R.R.),  35,  42,  401, 
408 

Rohwer,  S.A.,  19,  32 
Romer,  A. S.,  38,  42 
Rosen,  D.E.,  357,  378,  467,  472 
Ross,  H.H.,  321,378,461,472 
Rouse,  G.E.,  16,  32,  36,  42 
Rubtzov,  I. A.,  6,  1 1 
rugglesi,  Simulium,  5,  8 
Ruhm,  W.,  4,  1 1 
ruminants,  4 
Rzedowski,  J.,  347,  378 
Saldidae,  20 
Saturniidae,  24 
sawflies,  27,  29,  30,  32 
scales,  wax  and  tortoise,  20 
Scarabeidae,  18,  21 
Scatopsidae,  23 
Scelionidae,  24 

Schadonophasma,  491,  492,  496 


Schaeffer,  B.,  14,  32 

Schaeffer,  C.F.A.,  94,  136,  198,  280,  378 

schaefferi,  Aztecarpalus,  452 

Scherf,  H.,  101,  104,378 

Schery,  R.W.,  348,  355,  378 

Schlinger,  E.I.,  (see  Bohart,  R.M.),  395,  407 

Schlorer,  G.,4,  6,  11 

Schonherr,  J.C.,  109,  305,  378 

Sciadoceridae,  41 

Sciaridae,  23 

Sciomyzidae,  23,  25 

Scoliidae,  25 

Scolytidae,  22 

scorpion,  27 

Scudder,  S.H.,  13,  14,  16  -19,  25,  32,  33,  36, 
42,331,379,491,496 
seed  bugs,  20 

Selenophori,  452,  453,  457 

selenophorine,  452,  465,  468 

Selenophorus,  447,  451, 452,  463,  466 

Senotainia,  394 

Sepsidae,  23 

Sericoda,  390 

Sericostomatidae,  24 

Serres,  M.  de,  491,  496 

Service,  M.W.,  433,  439 

shadfly,  412 

Shannon,  C.E.,  425,  426,  431 
Sharp,  D.,  60,  85,  98,  379 
Shelford,  V.E.,  331,  344,  347,  379 
Shipitsina,  N.K.,  7,  11 
sheep,  437 

Shpeley,  D.,  451,472 
shore  bugs,  20 
Sialidae,  18,  20 
Sibinia,  89 

Sibinia,  Natural  History  and  Classification, 
91-387 

Sickmann,  F.,  394,  408 

Siebert,  P.,  (see  Hueck,  K.),  328,  329,  344,  350 
355, 357, 377 
silverfish,  19 

Simmons,  G.M.,  412,  431 
Simonds,  W.E.,  105,379 
Simpson-Vuilleumeir,  B.B.,  357,  379 
simuliid,  3-6,  8-12,  420,  421,  423,  425,  427,  I 
428,431 

Simuliidae,  1,  8-12,  89,  389,  41 1, 413,  422, 
426,430,431,433,439,445 
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Simulium,  413,  415,  418,  419,  423,  424, 
426, 

anatinum,  5 

arcticum,  9,  1 1, 420,  422,  430,  433,  435, 
436,  437,  442,  444 
damnosum,  3,  8,  10,  439 
decorum,  6,  435,  437 
euryadminiculum,  5 
ornatum,  431,  435 
rugglesi,  5,  8 

venustum,  5,  6,  9,  10,  11,  435,  437 
verecundum,  9 

vittatum,  9,  10,  11,  407,  420,  422,  428, 
435,  436,  437 

Simulium  ( Eusimulium)  euryadminiculum, 

8,  10 

Simulium  ( Odagmia)  ornatum,  10 
Simulium  (Psilozia)  vittatum,  9,  10,  11 
Simulium  reptans  var.  galeratum,  1 1 
Silphidae,  18,  21 
Siricidae,  24 
Smith,  A.G.,  35,  42 
Smith,  S.M.,  4,  5,  6,  9,  1 1 
Smreczynski,  S.,  94,  1 10,  379 
snakeflies,  inocelliid,  2 1 
raphidiid,  20 
Snyder,  T.E.,  19,  33 
soil,  clay,  458 

Sokal,  R.R.,  36,  42,401,408 
Solbrig,  O.T.,  328,  355,  379 
Southwood,  T.R.E.,  433,  439 
Sphecidae,  25,  389,  393,  407,  408,  409 
Sphex  ichneumoneus,  407 
Sphodri,  390 
Sphodrina,  390 

sphodrine-synuchine  complex,  391 

spiders,  9,  16 

Spilman,  T.J.,  96,  379 

spirifer,  Celliforma,  26 

spittlebugs,  20 

stainers,  20 

Statz,  G.,  492,  496 

steer,  1 1,  434,  435,  437 

steer,  AberdeenrAngus,  434 

Stenomorphus,  451, 452 

Stephanidae,  24 

stink  bugs,  20 

stoneflies,  1,411,417,422,  423,428 
stonefly,  89 


strandi,  Oxybelus,  394,  401, 408 
Staphylinidae,  21 

Steiner,  A.L.,  395,  396,  401, 402,  405,  406, 
407, 408 

Stergar,  A.,  (see  Ulfstrand,  S.),  412,  431 
Strandtmann,  R.W.,  395,  409 
Stratiomyidae,  23 

subiridescens  group,  447,  457,  458,  462—466, 
468-470,  488 

subiridescens,  Trichop selaphus,  447—450,  453, 
454,  456-459,  462-466,  468-470,  473- 
477,  480,  482-484,  489 
Suffrian,  E.,  95,  379 
Surber,  E.W.,  412,  413,  431 
subulatus,  Oxybelus,  394,  395 
Surdham,  R.C.  (see  Bucheim,  H.P.),  16,  33 
Surdham,  R.C.,  (see  Eugster,  H.P.),  16,  33 
Surdick,  R.F.,  1 
Synuchi,  390 
Synuchus,  391 
Syrphidae,  23,  3 1 
Tabinidae,  1 1 , 23,  433,  439 
Tachinidae,  24 
Tachysphex,  407 
Tanner,  V.M.,  136,379 
Tarshis,  B.I.,  412,  431 
Tenthredinidae,  24,  32 
Tenebrionidae,  14,  22 
Tephritidae,  23 
termites,  19,  33 
damp-wood,  19 
desert,  20 
dry-wood,  19 
nasutiform,  20 
powder-post,  19 
rotton-wood,  19 
soldier-less,  19 
subterranean,  20 
true  damp-wood,  19 
Termitidae,  20 
Termopsidae,  19 
Termopsinae,  30 

tertiarius,  Chaoborus,  445,  491, 492,  493, 

496 

Tettigoniidae,  19 
Therevidae,  23 
thrips,  broad-winged,  20 
banded.  20 

Thornsteinson,  A.J.,  (see  Peschken,  D.P.),  7,  10 
Thyrididae,  24 
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Thysanoptera,  19,  20 
Thysanura,  19 
tibblesi,  Twinnia,  6 
Tiberghien,  G.,  85 
Tinbergen,  N.,  406,  409 
Tineidae,  24 
Tingidae,  20 
Tiphiidae,  18,  25,  33 
Tipulidae,  22,  426 
toad  bugs,  20 

Torre-Bueno,  R.R.  de  la,  98,  379 
Tortricidae,  24 
Torymidae,  25 

Townes,  H.K.  (see  Muesbeck,  C.F.W.),  395, 
408, 

Townsend,  C.H.T.,  105,  135,  379 
Trephionus,  391 
triangulum,  Philanthus,  406 
Trichopselaphus,  445.  447,  452,  454,  455, 
458,  460-463,  465-471,  485-489 
erwinorum  n.  sp.,  447,  454—457,  460, 
462-466,  468,  473-477,  479,  483, 
484,  489 

gloriosus,  n.  sp.,  449,  452—456,  463, 
468-470,  473-477,  479,  481, 483, 
489 

magnificus  n.  sp.,  447,  452—455,  463, 
464,  467-469,  473-477,  479,  489 
meyeri  n.  sp.,  447,  449,  454,  456—459, 
462,  463,  465,  466,  468,  470,  473- 
477,  479,  483,  484,  489 
minor,  447—449,  453,  454,  456,  458— 
460,  462-466,  468,  473-477,  480, 
481-483,489 

subiridescens,  447—450,  453,  454, 
456-459,  462-466,  468-470,  473- 
477,  480,  482-484,  489 
Trichoptera,  13,  14,  24,  89,  418,  419,  420, 
423,  424,  424,  426,  428,  430 
Tricorythidae,  426 
Trixagidae,  21 
Trogossitidae,  22 
trout,  rainbow,  43 1 
Trypoxylidae,  408 
trypsin,  1 1 

Tschitscherine,  T.S.,  451,  472 
tsetse  fly,  28,  29 
Tsuneki,  K.,  394,  401, 409 
Turner,  B.L.,  379 


turtle,  17 
Twinn,  C.R.,  4,  1 1 
Twinnia  tibblesi,  6 

U.N.  Special  Report  (Onchocerciasis),  1 1 
Ulfstrand,  S.,  412,431, 

Underhill,  G.W.,  5,  11 

uniglumis,  Oxybelus,  389,  393,  394,  405,  406, 
408 

Van  Der  Voo,  R.  (see  Jurdy,  D.M.),  16,  31 
Vanzolini,  P.E.,  357,  379 
Vaurie,  P.,  175,379 
Veliidae,  20 

venustum,  Simulium,  5,  6,  9,  10,  1 1, 435, 

437 

verecundum,  Simulium,  9 
vertebrate,  5 
Vespidae,  25 
vexans,  Aedes,  436,  438 
virus,  encephalitus,  3 

vittatum,  Simulium,  417,  420,  428,  435,  437 
vittatum,  Simulium  (Psilozia),  6,9,  10,  11 
Voss,  E.,  353,  379 
Vulcano,  M.A.,  45,  56,  85 
walking  sticks,  19 

Warner,  W.E.,  (see  Clark,  W.E.),  94,  109,  316, 
321,327,376 

wasps,  24,  28,  389,  391-398,  399-402 
bethylid,  25 

blastcotomid  sawflies,  24 
braconkh  24 
chalcidid,  25 
common  sawflies,  24 
cuckoo,  25 
diapriid,  25 

digger,  393,  394,  395,  407,  409 

ensign,  24 

Holarctic,  395 

horntails,  24 

fairy  flies,  25 

fig,  25 

figitids,  25 

gall,  25, 

ichneumonid,  24 
Lins,  395,  401, 402 
larrid,  32 
mellinid,  32 

Oxybelus,  394-396,  405-409 
parasitic  wood,  24 
pompilid,  401 
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wasps,  (continued) 
potter,  25 
proctotrupids,  24 
scelionid,  24 
scoliid,  25 
seed  chalcidid,  25 
social,  408 
solitary,  408 
sphecid,  25,  407 
spider,  25,  401 
stephanids,  24 
tiphiid,  24 
torymids,  25 
vespid,  25 

web-spinning  and  leaf  rolling  sawflies, 
24 

xyelid  sawflies,  24 
water  boatmen,  20 
water  striders,  20 
Waters,  T.F.,  429,  431 
Weaver,  W.  (see  Shannon,  C.E.),  425,  431 
web  spinners,  20 

Weber,  C.I.  (see  Mason,  W.T.),  412,  431 

weevil,  89 

Wene,  G.,  412,  431 

Wenk,  P.,4,  6,  10,  11 

West,  A.S.  (see  Baldwin,  W.F.),  5,  8 

West,  R.M.,  38,  42 

Westwood,  J.O.,  85 

Whalley,  P.,  39,  42 

Wheeler,  W.H.  (see  Dorr,  J.A.),  18,  33 

Whitehead,  D.R.,  103,  350,  357,  379,  390 
467,  469,  472 

Whitehead,  D.R.  (see  Ball,  G.E.),  461, 472 


Whitehead,  D.R.  (see  Clark,  W.E.),  94,  109, 
316,  321,  327,  376 

Whitehead,  D.R.  (see  Kingsolver,  J.  M.),  349, 
350,  377 

Wickham,  H.F.,  19,33 

Wickham,  W.R.,  105,  135,  210,  213,  321,  379 

Wickliff,  E.L;,  (see  Wene,  G.),  412,  431 

Wilhm,  J.,425,426,  431 

Williams,  C.B.,  4,  1 1 

Williams,  D.D.,  412,  413,  431 

Williams,  E.E.  (see  Vanzolini,  P.E.),  357,  379 

Williams,  F.X.,  394,  395,409 

Williams,  T.R.,412,  431 

Willink,  A.,  (see  Cabrera,  A.L.),  351,  375 

Wilson,  M.V.H..  16.  17,  19,  33,  34,  35,  36,  42 

Winfield,  A.,  (see  Simmons,  G.M.),  412,  431 

Wolcott,  G.N.,  94,  270,  380 

Wolfbauer,  R.,  (see  Surdam,  R.C.),  16,  33 

Wolfe,  J.A.,  38,  42 

Wolfe,  L.S.,  3,4,  5,7,  11,412,431 

Wood,  D.M.,  5,  10,  11 

Wood,  D.M.  (see  Davies,  D.M.),  3,  9,  1 1 

woodruffi,  Eochiodon,  34 

Wright,  J.W.  (see  Lowe,  C.H.),  377 

Wright,  R.H.,  5,9,  11 

Xyelidae,  24 

Yamatoa,  46 

Yponomeutidae,  24 

Yang,  Y.J.,6,  12 

yukonensis,  Culicoides,  436,  438 

Yunus,  C.M.,  107,380 

Zahar,  A.R.,  412,  431 

Zeuner,  F.E.,  19,  34 

Zuidema,  HP.,  18,  19,  34 
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BOOK  REVIEW 

BAUMANN,  R.W.,  A.R.  Gaufin,  & R.F.  Surdick.  1977.  The  Stoneflies  (Plecoptera)  of  the 
Rocky  Mountains.  Memoirs  of  the  American  Entomological  Society,  31 , i + 208  pp.  American 
Entomological  Society,  1900  Race  St.,  Philadelphia,  PA.,  U.S.A.,  19103.  $10.00 

Being  then  unaware  that  this  monograph  was  in  press,  and  being  interested  in  Plecoptera, 

I wrote  Dick  Baumann  about  some  possible  sources  of  additional  Canadian  stonefly  material. 
For  answer,  several  weeks  later,  I received  the  copy  I use  for  this  review. 

The  literature  on  North  American  aquatic  insects  appears,  of  recent  years,  to  be  increasing 
to  flood  proportions.  It  is  welcome  and  much  needed,  partly  in  view  of  the  present  interest 
in,  and  concern  with,  the  natural  environment  and  water  quality.  For  those  living  in  or  close 
to  the  North  American  Cordillera  as  a whole,  this  publication  must  be  especially  welcome, 
despite  its  nominal  restriction  to  the  Rocky  Mountains. 

It  is  designed  to  be  ‘ a useful  tool  to  the  many  persons  presently  conducting  research 

in  flowing  water  ecosystems  in  the  Rocky  Mountains ’,  and  to  ‘ stimulate  interest 

in  the  distribution  of  stoneflies  in  western  North  America....’.  This  will  unquestionably  prove 
to  be  so,  but  it  is  these  very  restrictions  which  give  rise  to  the  severest  criticism.  The  authors 
have  adhered  rigidly  to  them,  with  the  result  that  the  book  is  of  little  other  immediate  use! 

The  organization  is  as  follows:  Introduction;  Study  area;  Species  list;  Key  to  Families; 
treatments  of  each  family,  within  which  the  lower  taxa,  to  species,  are  treated;  References; 
Index.  Keys  are  provided  to  taxa  of  all  levels,  and  to  the  sexes  and  known  nymphs.  Under 
each  species  are  provided  the  following:  synonomy;  type  locality;  geographic  range  (broad); 
distribution  in  Rocky  Mountains  (detailed);  and  discussion,  which  includes  information  on 
habitat  and  emergence  season.  For  each  species  male  and  female  terminalia  are  illustrated. 
Also,  for  selected  taxa,  illustrations  of  wings,  eggs,  and  habitus  of  nymphs  and  adults  are 
provided. 

The  following  points  are  worthy  of  note.  1).  Except  for  the  synonomy  citations,  no  biblio- 
graphy for  each  species  is  provided,  to  include,  for  example,  information  on  way  of  life.  The 
introduction  does  mention  a few  general  references  for  the  area  but,  basically,  the  reader, 
having  identified  a specimen,  is  left  to  institute  a full  literature  search  for  information  relating 
to  that  species.  2).  Known  distribution  is  listed  under  general,  and  Rocky  Mountains.  There 
are  three  points  to  note  here:  a).  No  maps,  except  that  in  the  introduction  which  ‘sets  the 
scene’,  are  provided.  It  seems  to  me  that  maps  could  substitute  for  the  textual  description 
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very  adequately,  and  use  little  more  space.  They  would  also  be  much  more  useful  in  visual- 
izing and  comparing  known  ranges  of  species,  b).  The  authors  accept  a rather  broad  definition 
of  the  Rocky  Mountains  (which  is  explained  in  the  introduction).  Hence,  localities  in  British 
Columbia  are  listed  which  might  not  normally  be  accepted  as  part  of  the  Rocky  Mountain 
system.  Notwithstanding,  I think  Osoyoos  and  Okanagan  Lake  are  too  far  west  to  be  comfort- 
ably part  of  the  Rockies.  Also,  Summit  Lake  is  only  about  130  miles  from  Vancouver!  Perhaps 
in  Canada  we  are  spoiled  by  having  that  marvelous  western  boundary  to  the  Rockies,  the 
Rocky  Mountain  Trench,  c).  I’m  not  sure  that  the  MacKenzie  Mountains  of  the  Northwest 
Territories  are  part  of  the  Rockies  proper,  though  comparison  of  the  two  faunas  cannot  but 
prove  fruitful.  However,  one  cannot  complain  at  the  rather  broad  view  of  the  Rockies  taken 
here—  the  publication  simply  embraces  a larger  area  than  the  title  strictly  implies,  which  is  all 
to  the  good.  3).  Despite  the  authors’  contention  that  the  southern  Rockies  (on  the  approaches 
to  the  Mexican  border)  are  the  most  interesting  of  their  four  subdivisions,  by  reason  of  greater 
dissection,  and  isolation  of  populations  by  intervening  arid  areas,  and  I don’t  dispute  it,  I 
think  the  northern,  Canadian,  portion  also  holds  considerable  interest,  harbouring  as  it  must, 
some  element  of  a Beringian,  indeed  Holarctic,  fauna.  Unhappily,  this  area  is  poorly  explored 
and  is  only  now  becoming  accessible  without  great  expenditure  of  trouble,  time,  and  funds. 

The  illustrations  are  generally  excellent  to  superb  (happy  evidence  of  an  increasing  general 
trend  in  taxonomic  illustration  these  days).  Some,  however,  I would  judge  as  only  good.  The 
anomaly  is  explained  by  the  participation  of  10  illustrators!  The  change  in  styles  is  evident 
from  plate  to  plate  and,  personally,  I find  it  slightly  disruptive.  Unfortunately,  in  many  plates, 
the  printers  have  reduced  the  illustrated  area  excessively,  leaving  large  areas  of  white  at  the 
edges.  Generally,  the  illustrations  do  not  suffer  from  this,  but  there  would  certainly  have  been 
no  harm  in  having  them  larger,  making  fuller  use  of  the  space  available.  Some  illustrations  are 
spaced  too  far  apart  on  the  plates,  which  is  no  fault  of  the  printers.  Happily,  contrary  to  some 
previous  practice,  the  species’  names  have  been  relegated  to  the  legend  at  the  bottom  of  the 
plates,  not  placed  beside  the  relevant  drawing.  A minor  point  is  that  the  figure  numbers  of 
each  illustration,  on  some  plates  at  least,  are  too  large  by  far.  They  tend  to  swamp  the  drawings. 
Drawings  of  the  genitalia  are  presented  in  standard  aspects,  with  occasional  obliques  added 
where  especially  needed. 

The  beginner  is  well  served  by  a series  of  fully  labelled  drawings  at  the  beginning  of  the 
family  treatments. 

The  only  descriptions  provided  are  for  genera  and  higher  taxa;  these  are  generally  only 
diagnostic,  comparative  statements. 

Not  being  particularly  au  fait  with  Plecoptera  systematics  at  present,  I cannot  comment  on 
that  aspect  of  the  paper,  except  to  point  out  that  basically  the  authors  adhere  to  the  recent 
work  of  lilies  in  1966,  and  Zwick  in  1973,  with  some  later  modifications  as  suggested  by 
Steyskall  and  Baumann. 

One  important  omission  in  this  monograph,  explainable  by  the  avowed  purpose  of  the  work 
but  unfortunate  for  all  that,  is  the  absence  of  a discussion  of  evolutionary  aspects  of  the  fauna. 
One  hopes  it  will  follow  eventually. 

The  printer  has  done  an  excellent  job,  so  far  as  definition  of  illustrations  and  type  is  concerned, 
on  excellent  low-gloss  paper.  The  scarlet  cover  ensures  easy  finding  on  a shelf  of  books  and 
papers. 

And,  finally,  to  be  rather  parochial  (I  refuse  to  say  provincial!)  for  a moment,  this  book  pro- 
vides the  final  link  in  a series  of  publications  which  will  enable  the  Plecoptera  fauna  of  Alberta 
to  be  elucidated  without  difficulty.  It  deals  with  the  mountain  fauna  to  the  west;  a recent  mono- 
graph by  Gaufin  et  al  deals  with  the  fauna  to  the  south  (Montana);  Lloyd  Dosdall’s  thesis,  soon 
to  appear  in  this  journal,  deals  with  the  fauna  to  the  east  (Saskatchewan);  and  I don’t  anticipate 
the  lack  of  literature  to  the  north  will  create  much  difficulty.  I,  and  others  in  Alberta  with  sim- 
ilar interests,  must  surely  thank  these  authors. 

Despite  some  sins  of  omission,  and  a few  minor  ones  of  commission,  mentioned  above,  I 
consider  this  monograph  to  be  a most  welcome  and  useful  addition  to  the  literature  about  the 
fresh-water  biota  of  western  North  America. 


Andrew  P.  Nimmo 
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The  assessment  of  simuliid  abundance  requires  regular  sampling  of  emerging,  attacking  and 
ovipositing  adult  flies  throughout  the  season.  An  understanding  of  adult  activities  is  needed 
to  appreciate  simuliid  population  dynamics,  the  impact  of  their  biting  on  humans  and  animals, 
and  their  role  as  vectors  of  parasitic  organisms.  Some  studies  on  simuliids  are  reviewed  in  re- 
lation to  collection  methods,  mating,  dispersal,  orientation  to  hosts,  oogenesis  and  need  for 
a blood  meal,  and  oviposition. 

La  mesure  de  Vabondance  des  simuliides  demande  un  systeme  dont  on  prend  des  echantillons  reguliers  de  mouches 
adultes  en  etdt  d’emergence  et  en  train  d’attaquer  tantot  que  de  mouches  oviposantes.  Une  connaissance  des  activities  des 
adultes  est  impdratif  si  on  veut  comprendre  la  dynamique  des  populations  des  simuliides,  I'effCt  de  leurs  piqures  sur  des 
humains  et  des  animaux,  et  leur  rdle  comme  porteurs  de  parasites.  Ce  que  suit  discute  quelques  etudes  des  methodes  de 
collection,  comportement  sexual,  dispersation,  orientation  vis  a vis  des  hdtes,  oogenese  et  le  requisite  d’un  repas  de  sang, 
et  d’ oviposition. 


Black  flies,  in  addition  to  being  notorious  for  their  bloodsucking  and  consequent  toxic 
effects,  transmit  protozoan  and  nematode  parasites  to  domestic  and  wild  birds  as  well  as  to 
mammals  in  North  America  and  elsewhere  (Fredeen  1977).  Simuliids.may  even  play  some 
role  as  vectors  of  encephalitis  viruses  which  they  may  propagate  among  birds  and  transmit 
to  humans.  In  Wisconsin,  black  flies  have  been  found  to  harbour  Eastern  Equine  Encephalitis 
virus  (Anderson  et  al  1961). 

With  these  considerations  and  with  the  launching  in  1974  of  the  20-year  WHO  programme 
to  combat  River  Blindness  or  Onchocerciasis  in  the  Volta  River  watershed  of  West  Africa, 

(UN  Special  Rep.  1973,  p.v  ) research  on  the  biology  and  control  of  black  flies  is  expanding. 

An  understanding  of  simuliid  population  dynamics  and  factors  influencing  simuliid  distribution 
and  activity,  may  assist  in  avoiding  these  pests  and  controlling  them. 


Black  flies  breed  in  rivers  and  streams,  the  outlets  of  ponds  and  lakes  being  especially 
productive  for  filter-feeding  larvae.  There  are  many  methods  of  sampling  simuliid  populations 
in  order  to  assess  their  way  of  life  and  behaviour.  The  immature  stages  are  sampled  in  a variety 
of  ways  (Wolfe  and  Peterson  1958;  Wood  and  Davies  1966;  Lewis  and  Bennett  1974),  but 
this  aspect  falls  outside  the  scope  of  this  paper.  For  sampling  emerging  adults,  Ide  (1940)  pro- 
moted cubic-yard  mesh  cages  placed  over  the  stream  bottom.  These  allow  continuous  daily 
sampling  throughout  the  season  to  assess  changes  in  relative  abundance  of  adults  of  different 
simuliid  species  with  minimum  disturbance  to  the  habitat.  Using  this  method  in  Ontario, 

Davies  (1950)  found  that  a square-yard  of  stream  bottom  at  a lake  outlet  could  produce 
between  60—100  thousand  simuliid  adults  per  year,  mostly  during  late  May  and  June.  Another 
method  for  sampling  emerging  adults  of  both  sexes,  used  successfully  for  Simulium  damnosum 
and  other  species  in  Africa  (Bellec  1974,  1976),  consists  of  placing  a square-meter  aluminum 

lBased  on  an  invitational  paper  to  “First  Inter-Regional  Conference  on  North  American  Black  Flies”,  the  Balsams,  Dixville 
Notch,  N.H.,  U.S.A.,  January  30-February  2,  1977 
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sheet  coated  with  sticky  material,  on  the  ground  beside  a stream,  or  suspending  a sticky  trans- 
parent square  vertically  above  the  stream  at  right  angles  to  the  stream  flow  (Bellec  and  Hebrard 
1976).  This  method  collects,  in  addition  to  emerging  black  flies,  parous  and  gravid  nulliparous 
females,  and  may  prove  successful  with  other  simuliid  species  in  North  America. 

Adult  female  simuliids  are  collected  during  their  biting  period  in  a number  of  ways:  1)  using 
a cubic-screen  cage  attached,  with  the  open  end  forward,  on  top  of  a vehicle  which  is  driven 
along  roads  (Davies  and  Peterson  1956)  at  a determined  speed  and  for  a measured  distance 
(Davies  and  Roberts  1973);  2)  with  an  insect  net  swept  around  humans  or  ruminants  in  a pre- 
scribed manner  (Davies  1952;  Golini  et  al  1976);  3)  exposing  a bird  or  mammal  for  a certain 
time,  then  covering  it  periodically  with  a fine-mesh  cage  from  which  flies  are  aspirated  (Mond- 
chadskij  and  Radzivilovskaya  1948;  Bennett  1960;  Anderson  and  DeFoliart  1961 ; Herman  and 
Bennett  1976),  or  exposing  animal  product  such  as  ground  beef  and  tallow  (Davis  and  James 
1957);  4)  placing  a steer  in  a screened  box-trap  with  open  louvres  (Roberts  1965);  5)  using 
sticky  models  of  mammals  (Fredeen  1961)  and  birds,  activated  from  a distance  by  strings 
(Wenk  1962;  Wenk  and  Schlorer  1963)  or  baited  with  C02  (Fallis  et  al  1967;  Golini  1970, 
1975b;  Fallis  and  Raybould  1975);  6)  with  suction  fan-traps,  baited  with  C02  (Fallis  and 
Smith  1964;  Smith  1966;  Fallis  et  al  1967;  Golini  1970);  and  7)  with  a light  trap  at  night. 

Some  simuliids  may  be  collected  at  night  with  an  incandescent  light  trap  (Williams  1964;  1965), 
but  the  catch  is  usually  much  larger  with  a UV  or  “black”  light  trap  (Williams  and  Davies, 

1957;  Grebelskij  et  al  1963;  Davies  1975). 

MATING 

After  adult  simuliids  emerge,  they  rest  near  the  stream  before  dispersing  away  from  their 
breeding  site,  the  distance  of  dispersal  depending  on  the  species,  the  density  and  height  of 
ground  cover,  and  weather  conditions.  They  may  feed  first  on  nectar  of  flowers  (Hocking 
1953,  Davies  and  Peterson  1956)  and  then  mate.  Nearly  all  females  examined  after  capture 
from  live  animals  or  C02 -baited  traps  are  found  to  be  inseminated  (Lewis  1957;  Wenk  1965; 
Arkhipova  1966;  Riihm  1970;  Pascuzzo  1976),  indicating  that  mating  may  be  a releasing 
stimulus  to  host  seeking. 

Before  mating,  males  usually  form  swarms  over  some  conspicuous  marker:  the  top  of  a 
tree  or  stump,  the  corner  of  a building,  a dam  or  base  of  a waterfall,  an  open  patch  of  ground, 
or  roadway  (Davies  et  al  1962,  p.  76;  Downes  1969).  However,  males  of  some  species  swarm 
below  a marker  (Wenk  1965).  Males  of  most  species  have  eyes  with  larger  dorsal  facets  which 
may  be  adapted  for  detecting  small  objects  moving  above  them  (Davies  and  Peterson  1956, 
Kirschfield  and  Wenk  1976).  Females  flying  above  such  male  swarms  are  chased  and  mated 
with;  many  coupled  pairs  fall  to  the  ground  (Hocking  and  Pickering  1954;  Peterson  1962).  I 
have  flicked  minute  pebbles  into  a small  swarm  from  below  and  elicited  a chase  reaction  only 
when  the  pebble  arced  above  the  male  swarm.  Males  of  a few  species,  e.g.  Cnephia  dactonesis 
Dyar  and  Shannon,  possess  eyes  with  reduced  dorsal  facets  and  mate  mainly  while  crawling 
on  the  ground  near  the  stream  without  a flying  swarm  (Twinn  1936;  Nicholson  1945;  Davies 
and  Peterson  1956). 

DISPERSAL 

To  estimate  time  and  place  of  simuliid  attacks,  it  is  necessary  to  know  the  distance  black 
flies  will  disperse  from  their  breeding  sites  and  how  meterological  factors  influence  their  dis- 
persal. Various  dispersal  distances  have  been  reported  in  Canada:  95  — 160  km  in  the  prairies 
(Rempel  and  Arnason  1947),  shorter  distances  in  boreal  forest,  ranging  from  3—8  km  (Bennett 
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1963,  Bennett  and  Fallis  1971)  and  8.5—35  km  (Baldwin  et  al  1975).  Warm  moist  air  currents 
will  undoubtedly  enhance  dispersal  of  simuliids,  especially  in  open  and  unprotected  areas;  and 
black  flies  have  been  captured  at  a height  of  1500  m from  an  aircraft  over  Mississippi  (Glick 
1939).  Weather  conditions  that  maximize  and  minimize  flight  dispersal  should  be  understood. 
Maximum  flight  activity  of  female  Simulium  venustum  Say1  occurs  in  light  winds  with  low 
atmospheric  saturation  deficiency  (=high  relative  humidity),  air  temperatures  between  15—25  C 
and  rapidly  changing,  especially  falling,  atmospheric  pressure  (Davies  1952).  Such  was  found 
in  other  species  (Underhill  1 940),  and  simuliid  females  are  influenced  as  well  by  incident  light 
intensity  (Wolfe  and  Peterson  1960). 

HOST  ORIENTATION 

Black  flies  appear  to  find  a vertebrate  host  and  complete  their  blood  meal  through  a series 
of  behavioural  steps  which  may  include  the  following  (Smith  1966,  Golini  1970). 

a.  Activation  Flight  through  intrinsic  factors  (e.g.  hunger)  or  extrinsic  factors  (e.g. 
changes  in  wind  speed,  atmospheric  pressure  or  light). 

b.  Random  flying. 

c.  Far-distance  orientation  (by  olfaction). 

d.  Middle-distance  orientation  (olfaction  plus  vision);  bright  colours  contrasting 
with  background;  moving  objects. 

e.  Near  orientation  (mainly  vision  — dark  colours). 

f.  Fanding  (mainly  vision  as  in  “e”) . 

g.  Crawling  and  probing  (olfaction  and  gustation). 

h.  Piercing  and  feeding  (gustation). 

i.  Withdrawl  and  leaving  the  host. 

j.  Resting  and  digesting  the  blood  meal. 

In  addition,  females  of  some  simuliid  species  have  a specific  habitat  preference  which  is 
usually  associated  with  a specific  host  on  which  they  feed.  Certain  species  (e.g.  Simulium 
anatinum  (Wood),  S.  euryadminiculum  Davies,  S.  rugglesi  Nicholson  & Mickel)  remain  close  to 
bodies  of  water,  seldom  flying  higher  than  2 m,  and  feed  mainly  on  ducks  and  loons  (Davies 
and  Peterson  1957;  Bennett  1960;  Anderson  and  DeFoliart  1961;  Golini  1970,  1975b).  Other 
species  disperse  farther  from  the  water  and  may  show  preferences  for  open  or  wooded  areas, 
and  for  certain  heights  above  ground,  depending  on  the  type  of  vegetational  cover,  the  time 
of  day  and  weather  conditions,  especially  wind  and  incident  light  (Bennett  1960;  Wolfe  and 
Peterson  1960;  Smith  1966;  Golini  1970;  Patrusheva  1972;  Pascuzzo  1976). 

Both  olfaction  and  vision  are  important  in  host  finding.  Odour  can  increase  frequency  of 
spontaneous  flying  in  female  mosquitoes  (Daykin  et  al  1965).  It  has  been  postulated  that 
female  mosquitoes  fly  randomly,  drifting  downwind  until  stimulated  by  an  olfactory  cue  from 
a host.  Then  they  fly  more  actively  upwind  as  long  as  their  upwind  flight  is  reinforced  by 
scent  (Wright  1958)  and  they  must  orient  to  a ground  pattern  (Kennedy  1939).  A sifnilar 
host-finding  mechanism  has  been  proposed  for  simuliid?  (Smith  1966).  S.  venustum  females 
are  known  to  fly  upwind  toward  a source  of  C02  ; although  C02  appears  to  activate  flies  only 
over  a short  distance,  not  farther  than  5 m when  the  gas  is  released  at  300  cc/min  (Golini  and 
Davies  1971).  This  response  to  C02  has  been  observed  in  other  simuliid  species  (Bennett  et  al 
1972).  Females  of  S.  euryadminiculum  are  highly  host  specific,  being  attracted  exclusively  to 
the  uropygial  oil  of  loons  (Fowther  and  Wood  1964).  Other  species  are  attracted  to  duck  oil 
in  combination  with  C02  , or  to  C02  alone  (Fallis  and  Smith  1964,  Golini  1975b).  In  addition, 
Brown  (1966)  found  that  certain  amino  acids  (lysine  and  alanine),  when  warmed  to  37  C and 

iKnown  now  to  be  a species  complex  (K.H.  Rothfels  pers  comm). 
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combined  with  C02,  increased  attraction  of  simuliids  more  than  C02  alone,  as  has  been 
found  also  for  mosquitoes  (Brown  and  Carmichael  1961). 

Golini  (1970)  and  others  have  found  that  certain  simuliid  species  are  more  attracted  to 
large  silhouettes,  hence  these  species  attack  more  often  large  mammals  (Golini  et  al  1976); 
while  other  species  which  are  attracted  to  small  silhouettes  are  presumed  to  attack  small  birds  or 
mammals  (Anderson  and  DeFoliart  1961 ; Wenk  and  Schlorer  1963;  Golini  1970;  Fredeen  1961). 
Wenk  and  Schlorer  (1963)  found  also  that  moving  models  were  more  attractive  to  host-seeking 
simuliids.  Similarly,  bright  colours,  sharply  contrasting  with  the  background,  also  may  attract 
black  flies  from  a distance  (Fallis  and  Smith  1964;  Fallis  et  al  1967;  Bradbury  and  Bennett  1974). 
At  short  visual  range  host-seeking  females  of  S.  venus turn  are  attracted  to,  and  land  on,  dark  grey 
in  preference  to  black,  light  grey  or  white,  and  on  colours  such  as  dark  maroon  and  purple,  while 
they  are  repelled  by  green,  yellow  and  orange  especially  in  lighter  tones  (Davies  1972).  It  is  also 
known  that  twice  as  many  females  of  S.  venustum  land  on  the  shaded  darker  side  of  a human 
host  than  on  the  lighter  sunny  side,  and  of  those  that  land,  twice  as  many  bite  on  the  shaded  side  1 
(Davies  1952;  Anderson  and  DeFoliart  1961).  Biting  of  those  that  land  increases  significantly 
during  periods  of  rapidly  changing,  especially  falling,  atmospheric  pressure  (Davies  1952). 

The  maximum  attack  of  S'.  venustum,  found  in  one  study  in  Algonquin  Park,  Ontario, occur- 
red in  mid  June  1947  when  the  landing  rate  on  a human  reached  78  flies/6.5  cm2  /min  and 
the  biting  rate  17  flies/6.5  cm2 /min  (Davies,  D.M.  unpubl.  notes). 

i 

AUTOGENY  AND  ANAUTOGENY 

Simuliid  species  are  grouped  into  three  physiological  types  based  on  nutritional  require- 
ments of  females  for  egg  development  (Davies,  Gyorkos  and  Raastad  1977). 

I.  Species  whose  females  have  reduced  mouthparts  and  are  unable  to  feed  on  blood.  They 
use  nutrients  carried  over  from  larvae  for  their  single  gonotrophic  cycle;  these  are  autogenous 
species  (e.g.,  Gymnopais  spp.,  Prosimulium  gibsoni  (Twinn),  Twinnia  tibblesi  Stone  & Jamn- 
back,  Cnephia  dacotensis ). 

Autogenous  females  with  reduced  mouthparts  often  emerge  with  eggs  mature,  or  nearly  so. 

Such  females  mate  close  to  the  stream,  often  while  crawling,  and  oviposit  shortly  thereafter  (Davies 
and  Peterson  1956;  Davies  et  al  1962).  This  short  adult  life  seems  to  be  an  adaptation  of  some 
subarctic  species  faced  with  harsh  terrestrial  wealher  conditions  (Downes  1965).  Adaptation 
has  evolved  further  to  parthenogenetic  species  with  eggs  sometimes  hatching  from  disintegrat- 
ing pharate  females,  their  development  halted  within  the  pupal  skin  by  termination  of  the 
short  warm  season  (Carlsson  1962). 

II.  Species  whose  females  have  biting  mouthparts  but  usually  produce  the  first  batch  of 
eggs  without  a blood  meal;  such  females  are  autogenous  for  their  first  gonotrophic  cycle 
(e.g.,  P.  fuscum  Syme  & Davies,  C.  mutata  (Malloch),  S.  decorum  Walker,  S.  vittatum  Zet- 
terstedt).  However,  these  females  require  a blood  meal  for  subsequent  gonotrophic  cycles 
(Davies  1961 ; Tascuzzo  1976;  Davies  D.M.,  unpubl.  notes).  Sometimes  autogeny  may  not  be 
attained  during  the  first  cycle,  especially  in  small  females,  if  during  larval  life  food  was 
scarce  and  temperature  high  (Rubtzov  1956;  Chutter  1970;  Pascuzzo  1976). 

Females  of  species  autogenous  for  the  first  cycle,  after  mating,  rest  in  vegetation  usually 
near  the  stream  for  3—4  days  until  eggs  mature,  and  after  successful  oviposition  may  fly  off 
in  search  of  a blood  meal  (Davies  1961). 

III.  Species,  whose  females  require  a blood  meal  to  produce  any  eggs,  are  known  as  anauto- 
genous  (e.g.,  P.  mixtum  Syme  & Davies,  S.  venustum ). 

In  fully  anautogenous  species,  newly  emerged  females  may  spend  1 —2  days  mating  and 
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feeding  on  nectar  before  seeking  a host  (Davies  and  Peterson  1956).  After  a blood  meal,  digest- 
ion and  oogenesis  takes  3—8  days  depending  on  the  temperature.  Saliva,  midgut  digestive 
enzymes,  the  peritrophic  membrane,  and  digestion  of  blood  and  sugars  in  simuliids  have  been 
studied  (Yang  and  Davies  1968a,  b;  1974;  1977),  and  also  studies  have  been  made  on  ovarian 
development  (Madahar  1967;  Chen  1969;  Liu  et  al  1975;  Pascuzzo  1976). 

Certain  reproductive  functions  have  been  shown  to  be  enhanced  in  larger  females  (Pascuzzo 
1976),  as  follows: 

1.  Potential  Fecundity  - number  of  ovarioles  at  eclosion 

2.  Actual  Fecundity  - number  of  eggs  matured 

3.  Potential  Fecundity  Realized  - percentage  of  ovarioles  producing  mature  oocytes 

4.  Stage  of  Ovarian  Development  at  Adult  Eclosion 

5.  Size  of  Mature  Eggs 


OVIPOSITION 

Eggs  are  usually  deposited  near  sunset,  but  oviposition  may  occur  at  other  times  of  the  day 
when  there  are  heavy  clouds,  warm  moist  air,  light  wind  and  rapidly  changing  air  pressure 
(Davies  1952).  Females  of  some  species  oviposit  while  in  flight  by  tapping  the  water  surface 
and  releasing  one  or  more  eggs.  Females  of  other  species  lay  eggs  in  midstream  and  still  others 
in  shallow  microbays.  In  certain  species,  if  it  is  too  windy,  females  will  seek  refuge  in  a crevice 
at  the  water’s  edge  and  lay  eggs  in  loose  strings  into  the  water.  Others  normally  lay  eggs  on 
floating  green  or  yellow  vegetation  or  on  solid  substrates  lapped  by  or  under  water  (Davies 
and  Peterson  1956;  Wolfe  and  Peterson  1959;  Golini  and  Davies  1975a,  b;  Golini  1975a). 

Females  of  some  species  lay  more  eggs  on  substrates  of  certain  colours,  i.e.,  white,  yellow,  and 
light  green  (Peschken  and  Thorsteinson  1965;  Golini  and  Davies  1975a,  b;  Golini  1975a);  these 
are  the  colours  least  attractive  to  certain  species  when  seeking  blood  (see  above). 

NUMBER  OF  GENERATIONS 

The  number  of  generations  per  year  depends  on  the  species.  Fully  autogenous  species  are 
usually  univoltine  and  this  is  true  for  certain  species  that  are  autogenous  for  only  the  first  ovarian 
cycle  or  anautogenous.  Other  species  which  may  breed  continually  in  subtropical  and  tropical 
climes,  have  four  or  more  generations  per  year,  whereas  for  the  same  species  in  temperate 
and  subarctic  climes  the  number  of  generations  may  be  reduced  to  one  or  two.  However,  it 
may  be  difficult  to  determine  the  number  of  generations  when  females  of  some  species  have 
more  than  one  ovarian  cycle,  up  to  five  according  to  Shipitsina  (1962)  and  Lebied  (1959). 

It  is  hoped  that  this  brief  review,  incorporating  some  new  observations  and  hypothesis, 
will  stimulate  further  research  into  simuliid  behaviour  and  ecological  relationships. 
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North  American  Paleogene  insect  faunas  are  concentrated  in  lacustrine  sediments  of  the 
Cordillera.  They  represent  cool  temperate  to  tropical  paleoclimatic  conditions,  yet  were  de- 
posited at  paleolatitudes  somewhat  farther  north  than  present  latitudes.  The  more  than  200 
insect  families  recognized  are  listed,  with  supporting  references.  Only  about  90  of  these  have 
geological  ranges  extending  back  to  Paleocene  or  Eocene  times.  The  faunas  are  dominated  by 
Coleoptera,  Hymenoptera,  and  Diptera,  especially  Bibionidae  (Plecia  spp.). 

Les  insectes  du  Paldoge'ne  de  L’Amdrique  du  nord  sont  concentres  dans  les  sediments  lacustres  de  la  Cordilliere.  Ces  sediments, 
ddposis  d des  latitudes  Idge'rement  plus  au  nord  qu’aujourd’hui  ont  des  faunes  de  climat  tempdrd d tropical.  Plus  de  200  families 
sont  reconnues  pour  cette  pdriode  et  anotdes  avec  leurs  references.  Seulement  90  de  ces  families  se  recontrent  aussi  t6t  que 
le  Paldocene  ou  I’Eocene.  Les  faunes  sont  domindes  par  les  Coldopteres,  les  Hymdnopteres,  et  les  Dipteres  (particulierement 
les  Bibionidae  du  genre  Plecia). 

INTRODUCTION 

North  American  Paleogene  (Early  Tertiary)  insect  faunas  were  first  studied  comprehensively 
by  S.H.  Scudder  (1890a,  d,  and  references  therein).  Although  more  than  150  papers  dealing 
with  these  faunas  have  since  been  published,  the  faunas  have  not  recently  been  summarized. 

This  paper  presents  a summary  of  known  Paleogene  insect  localities,  a faunal  list  at  the  family 
level  and  a bibliography  to  the  relevant  literature.  Compilation  was  carried  out  using  Zoological 
Record  searches  together  with  cross-referencing  from  literature  cited  sections  of  included  papers. 

It  is  hoped  that  this  summary  of  the  faunas  will  promote  their  further  study  and  thus  enhance 
their  usefulness  for  reconstruction  of  paleoenvironments  and  faunal  evolution. 

PALEOGENE  INSECT  FAUNAS 

Paleogene  insect  localities  in  North  America  are  distributed  in  a broad  band  from  British 
Columbia  southeastward  to  Colorado  (Fig  1).  The  insects  are  preserved  as  compressions  in 
shale  or  other  fine-grained  rocks,  and  often  occur  with  fossil  leaves  and  fishes.  The  sediments 
and  associated  fossils  indicate  deposition  in  quiet  water  regions  of  intermontane  lakes.  The 
location,  age,  composition,  and  paleoenvironment  of  the  major  faunas  are  discussed  below. 

Paleocene  Faunas 

Paleocene  insect  localities  are  rare  in  North  America  and  their  faunas  have  been  little  studied. 
They  occur  in  the  Great  Plains,  in  fine-grained  phases  of  sedimentary  formations  which  are 
otherwise  predominantly  coarse-grained.  Brown  (1957,  1962)  mentioned  and  figured  specimens 
of  Trichoptera,  Blattodea,  and  Odonata  from  localities  19,  20  and  21  respectively  (Fig  1)  in 
Fort  Union  strata  of  Montana,  and  mentioned  coleopterous  elytra  as  being  abundant  at  other 
Paleocene  localities.  Also  from  the  Fort  Union  of  Montana,  Cooper  (1941)  described  a specimen 
of  Cicadidae  from  near  Bear  Creek,  Montana  (Fig.  1,  locality  27).  This  cicada  was  found  in  assoc- 
iation with  mammals  and  with  plants  which  indicate  a lowland,  humid,  warm-temperate  paleo- 
environment (Cooper,  1941).  Recently  insects  have  also  been  discovered  in  the  Paleocene  Paskapoo 
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Formation  near  Red  Deer,  Alberta  (Fig.  1,  locality  22).  These  latter  collections  were  obtained 
by  D.  Wightori  and  P.  Mitchell  of  the  University  of  Alberta.  Taxa  recognized  to  date  from 
locality  22  include  Odonata  - Gomphidae;  Homoptera  - Cercopidae;  Coleoptera  - Carabidae, 
Dytiscidae,  Chrysomelidae,  Tenebrionidae;  and  some  unidentified  larvae  (Wighton  and  Mitchell, 
pers.  comm.).  In  addition,  University  of  Alberta  paleontologists  have  discovered  a case  of 
Trichoptera  - Limnephilidae?  associated  with  fishes  and  molluscs  in  the  Paskapoo  Formation 
near  Robb,  Alberta  (Fig.  1,  locality  25),  a case  of  Trichoptera  - Leptoceridae?  from  the  same 
formation  near  Edson,  Alberta  (Fig.  1 , locality  26),  and  tegmina  of  Homoptera  - Fulgoroidea 
from  the  same  formation  near  Sundance,  Alberta  (Fig.  1,  locality  28).  Little  is  known  in  de- 
tail about  the  age  or  paleoenvironments  of  most  of  the  Paleocene  faunas. 

Eocene  Faunas 

A:  Green  River—  The  Green  River  Formation  occurs  in  several  sedimentary  basins  in  Wyoming, 
Utah,  and  Colorado  (Fig.  1).  As  there  are  many  individual  localities  in  the  Green  River  Formation 
which  are  not  well  known  they  are  listed  below.  In  Wyoming,  two  localities  occur  in  the  Green 
River  Basin  (Fig.  1,  localities  8 and  10),  occupied  during  the  Eocene  by  Gosiute  Lake  (Schaeffer 
and  Mangus,  1965).  A third  locality  is  in  the  much  smaller  Fossil  Basin  (locality  9)  formerly 
occupied  by  Fossil  Lake  (McGrew  and  Casilliano,  1975).  Those  localities  in  Colorado  (local- 
ities 4-6)  are  in  the  Piceance  Greek  Basin  while  the  locality  in  Utah  near  the  Colorado  border 
(locality  7)  is  in  the  Uinta  Basin.  The  Piceance  Creek  and  Uinta  Basins  were  both  occupied  by 
Eocene  Lake  Uinta  (Schaeffer  and  Mangus,  1965). 

Most  of  the  Wyoming  Green  River  insects  described  by  Scudder  (1890a)  and  others  apparently 
came  from  red  shales  at  the  Fish  Cut  locality  near  Green  River,  Wyoming  (Fig.  1 , locality  8). 
Relatively  few  came  from  the  Fossil  Butte  locality  (locality  9;  McGrew  and  Casilliano,  1975), 
and  only  caddisfly  cases  are  known  from  Leucite  Mountain  (locality  10;  Bradley,  1924,  1974). 

In  the  Piceance  Basin  of  Colorado,  locality  4 (Fig.  1 ) represents  a large  number  of  sites  in  the 
Roan  Plateau  area,  including  Piceance  Creek  of  Carpenter  (1928,  1931,  1955),  Kimball 
Creek  of  James  (1932).  and  the  Brushy  Creek  Canyon,  Parachute  Creek,  Roan  Mountain,  Rifle, 
Eask  Alkali  Gulch,  Camp  Gulch,  and  Bear  Gulch  sites  of  Cockerell  (1909d,  1921a-c,  1923a, 
1925a,  1925c,  1928,  1933,  1941)  and  Cockerell  and  LeVeque  (1931.)  Locality  5 is  Hay  Gulch 
of  Cockerell  (1917a),  and  locality  6 represents  the  Smith’s  Ranch,  Little  Duck  Creek,  and 
Cathedral  Bluffs  sites  of  Cockerell  (1921a,  b,  1925a),  and  the  Douglas  Pass  site  (University  of 
Alberta  collections). 

Scudder  described  many  insects  from  a locality  he  termed  “White  River”,  a designation  which 
is  unfortunate  because  of  possible  confusion  with  the  Oligocene  White  River  Group  of  Colorado. 
Scudder’s  “White  River”  collections,  some  of  which  were  described  by  Cockerell  (1921a,  b) 
came  from  Green  River  Formation  localities  along  the  White  River  near  the  Colorado-Utah 
border  (locality  7).  These  may  correspond  in  part  to  the  Evacuation  Creek  localities  of  Cocker- 
ell (1916)  and  Carpenter  (1955)  in  the  Uinta  Basin. 

The  Green  River  Formation  strata  are  dated  by  their  intercalation  with  the  mammal-bearing 
Wasatch  and  Bridger  Formations.  Recent  stratigraphic  studies  indicate  that  the  Green  River 
Formation  in  the  Green  River,  Fossil  and  Piceance  Basins  ranges  in  age  from  Late  Early  Eocene 
(Lostcabinian)  to  Late  Middle  Eocene  (Bridgerian  C-D),  or  from  about  52Ma  to  about  47Ma 
BP  (Roehler,  1972).  Some  Green  River  strata  in  the  Uinta  Basin  may  be  slightly  younger. 

Table  1 gives  the  composition  to  family  level  of  the  Green  River  Formation  fauna.  A total 
of  83  families  has  been  recorded.  By  1921  Cockerell  could  mention  279  species  (Cockerell 
1921a).  In  number  of  individuals,  Cockerell  noted  the  abundance  of  Coleoptera,  Diptera, 
Hymenoptera,  and  Homoptera  (especially  Fulgoridae;  Cockerell  1917c,  1921a).  Scudder  (1890c) 
earlier  tabulated  the  results  of  a single  summer’s  collecting  effort  and  showed  that  the  majority 
of  specimens  from  the  Green  River  localities  were  Coleoptera  (63%),  followed  by  Diptera  (22%) 
Hemiptera  - Homoptera  (9%),  and  Hymenoptera  (3%).  Lepidoptera  are  rare,  and  bees  have  yet 
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Fig.  1.  Distribution  of  Paleogene  insect  localities  in  western  North  America.  Squares  are  Paleocene  localities,  circles  are 
Eocene  localities,  and  diamonds  are  Oligocene  localities.  Heavy  oblique  lines  are  reconstructed  Eocene  latitudes. 
Locality  numbers  are  referred  to  in  text. 
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to  be  discovered.  Cockerell  remarked  on  the  absence  of  really  large  specimens,  the  average 
size  being  smaller  than  the  insects  of  the  Florissant  shales.  He  also  commented  on  the  relatively 
few  species  in  common  between  the  Green  River  Basin  and  the  Colorado-Utah  basins. 

It  has  been  thought  until  recently  that  much  of  the  oil  shale  and  varved  fossiliferous  marl 
of  the  Green  River  Formation  was  deposited  in  the  deeper  regions  of  stratified  lakes  (Bradley, 
1948;  McGrew,  1975).  More  recently  playa-lake  (Eugster  and  Surdam,  1973)  and  near-shore 
depositional  environments  (Bradley,  1974;  Baer,  1969;  Buchheim  and  Surdam,  1977)  have 
been  proposed,  and  many  workers  now  feel  that  much  of  the  Green  River  Formation  represents 
playa-lake  deposition  (Eugster  and  Hardie,  1975);  Surdam  and  Wolfbauer,  1975).  Even  if  this 
is  true,  both  deep  and  shallow  phases  are  undoubtedly  represented,  as  evidenced  by  major  dif- 
ferences between  such  fish  faunas  as  those  of  the  Fossil  Butte  locality  (McGrew,  1975)  and 
others  near  Green  River,  Wyoming  (Buchheim  and  Surdam,  1977).  It  is  not  known  what  pro- 
portion of  the  insect  fauna  occurs  in  the  deep  water  deposits.  Paleobotanical  evidence  suggests 
that  climates  during  deposition  of  the  Green  River  Formation  varied  from  tropical  to  subtropical 
(Leopold  and  MacGinitie,  1972).  Paleolatitudes  reconstructed  from  Eocene  paleomagnetic  pole 
positions  relative  to  North  America  (Jurdy  and  Van  Der  Voo,  1975)  suggest  that  the  Green 
River  Formation  localities  were  at  a latitude  of  about  45°during  the  Eocene  (Fig.  1).  The  Green 
River  Formation  is  also  famous  for  its  fossil  fishes  (McGrew  and  Casilliano,  1975;  Buchheim  and 
Surdam,  1977). 

B.  British  Columbia.— The  Eocene  insect  fauna  of  British  Columbia  has  recently  been  summar- 
ized with  specific  locality  information  by  Wilson  (1977b).  There  are  numerous  localities,  repre- 
senting isolated  Eocene  lakes,  scattered  through  the  interior  plateau  region  of  the  province 
(Fig.  1,  localities  14-18).  Early  studies  of  the  fauna  were  by  Scudder  (1890a,  1895)  and  Hand- 
lirsch  (1910);  mere  recent  studies  were  by  Rice  (1959,  1968). 

Associated  mammal  teeth  and  palynomorphs,  and  K-Ar  dating  of  interbedded  volcanics 
indicate  that  the  sediments  are  Middle  Eocene  or  about  47-52  Ma  old  (Wilson,  1977b). 

The  fauna  contains  representatives  of  30  families  in  seven  orders  (Table  1).  In  numbers  of 
individuals  it  is  dominated  by  Bibionidae  of  the  genus  Plecia,  although  locally  Gerridae,  large 
Homoptera,  and  Ichneumonidae  are  abundant.  Coleoptera  are  rare  except  at  one  locality  (Fig.  1 , 
locality  15),  from  which  they  are  the  only  order  so  far  reported. 

Specimens  are  preserved  in  fine-grained  tuffaceous  shales  which  appear  to  represent  both  deep 
off-shore  and  shallow,  near-shore  paleoenvironments.  The  varved  insect-bearing  sediments  in 
the  Horsefly  area  (Fig.  1,  locality  17)  were  deposited  in  deep  water  in  the  hypolimnion  of  a 
stratified  lake  (Wilson,  1977a).  Associated  fossils  such  as  molluscs,  fishes,  and  coal  at  other 
localities  indicate  shallow,  swampy  conditions  (Wilson,  1977b).  The  local  insect  faunules  appear 
to  reflect  these  paleoenvironmental  differences  (Wilson,  1977b). 

According  to  paleobotanical  evidence,  the  Middle  Eocene  climate  in  British  Columbia  was 
warm  temperate,  with  wet  summers  and  dry  winters,  and  more  continental  aspects  than  Eocene 
coastal  climates  at  the  same  latitude  (Rouse  et  ah,  1971).  Eocene  forests  in  British  Columbia 
are  believed  to  have  been  of  a mixed  deciduous-coniferous  composition.  Reconstructed  paleo- 
latitudes (Fig.  1)  suggest  that  the  area  was  at  a latitude  of  about  60°N  during  the  Eocene,  or 
about  15°farther  north  than  the  area  of  the  approximately  contemporaneous  Green  River  fauna. 
The  insects  occur  with  leaves,  fishes,  molluscs,  and  rare  spiders,  birds,  and  mammals  (Wilson, 
1977b,  1977c). 

C:  Republic,  Washington— Insects  are  also  known  from  the  Middle  Eocene  Klondike  Mountain 
Formation  near  Republic,  Washington  (Fig  1,  locality  13).  A few  specimens  were  obtained 
by  R.C.  Pearson  of  the  U.S.  Geological  Survey  in  the  1960’s.  In  addition,  a sizable  collection 
was  obtained  by  the  present  author  during  fossil  fish  collecting  expeditions  in  1976  and  1977. 
This  collection  is  now  at  the  University  of  Albera.  No  studies  of  the  Republic  insects  have  yet 
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been  published. 

The  Republic  flora,  described  by  Berry  (1929)  and  Brown  (1937),  was  believed  until  recently 
to  be  Oligocene.  Jts  Middle  Eocene  age  is  based  on  a number  of  K-Ar  determinations  on  inter- 
bedded  volcanics  (R.C.  Pearson,  pers.  comm.,  1976).  The  fossil  fishes  are  consistent  with  this 
interpretation  (Wilson,  in  press).  The  Republic  fauna  is  the  same  age  as  the  British  Columbia 
fauna,  and  is  probably  best  interpreted  as  a southward  extension  of  it. 

The  University  of  Alberta  collections  have  yet  to  be  studied  in  detail,  but  like  the  contemp- 
oraneous British  Columbia  fauna  they  contain  numerous  specimens  of  Bibionidae  ( Plecia ) and 
large-winged  Homoptera. 

Sedimentology  and  study  of  associated  fossil  fishes  indicate  the  presence  of  both  deep  water 
and  shallow  water  conditions.  In  other  aspects  the  paleoenvironment  is  probably  similar  to  the 
British  Columbia  conditions  of  the  time. 

D:  Coalmont  Formation.—  Cockerell  (1916)  described  Eocene  insects  from  the  North  Park 
Colorado,  near  Big  Muddy  (or  Araphahoe)  Pass.  In  1977  the  author  obtained  a collection,  now 
at  the  University  of  Alberta,  from  the  Coalmont  Formation  in  this  area. 

The  age  of  this  fauna  is  probably  Early  Eocene.  Palynomorphs  studied  by  Leopold  (Leopold 
and  MacGinitie,  1972)  indicate  that  the  Coalmont  Formation  is  Paleocene  and  Early  Eocene. 
Fossil  leaf  occurrences  in  the  Coalmont  Formation  are  believed  to  be  Eocene  (Hail,  1965). 

Cockerell’s  (1916)  insects  were  assigned  to  two  species  of  Coleoptera.  The  University  of 
Alberta  collection  has  yet  to  be  studied,  but  it  is  dominated  by  Coleoptera  as  well. 

Contemporaneous  floras  in  Wyoming  indicate  a humid,  subtropical  paleoclimate  (Leopold 
and  MacGinitie,  1972).  The  insects  occur  in  association  with  fishes  (University  of  Alberta 
collections). 

E.  Additional  Eocene  faunas.— Other  Eocene  faunas  have  been  collected  by  this  author,  but 
as  yet  have  been  little  studied.  So  far  only  coleopterous  elytra  have  been  found. 

These  faunas  include  the  Copper  Basin  fauna  which  occurs  in  the  Dead  Horse  Tuff  near 
Jarbidge,  Nevada  (Fig.  1,  locality  23).  Its  Late  Eocene  age  is  based  on  a K-Ar  date  of  40  Ma  BP 
(Axelrod,  1966).  The  Copper  Basin  flora  is  dominated  by  conifers  and  small-leaved  angiosperms, 
representing  a cool-temperate  upland  habitat  (Axelrod,  1966). 

The  Roslyn  fauna  occurs  in  the  Roslyn  Formation_near  Cle  Elum,  Washington  (Fig.  1,  local- 
ity 24).  It  is  considered  to  be  Middle  Eocene  based  on  a single  fossil  fish  and  two  turtle  carapaces 
(Foster,  1960).  The  insects  occur  with  leaves  and  molluscs  in  shales  roofing  a coal  seam,  in- 
dicating shallow,  swampy  depositional  conditions. 

Oligocene  Faunas 

A:  Florissant.  — The  Forissant  fauna  is  the  best  known,  most  prolific,  and  most  diverse  of  the 
North  American  Paleogene  insect  faunas.  There  are  a number  of  localities  within  a small  inter- 
montane  basin  (Scudder,  1882)  once  occupied  by  a small  lake  near  South  Park,  Colorado  (Fig.  1, 
locality  1).  Many  people,  including  Scudder  and  Cockerell,  have  published  descriptions  of 
Florissant  insects. 

The  shales  of  the  Florissant  basin  are  generally  agreed  to  be  Early  Oligocene.  This  age  is  based 
on  study  of  plants  (Leopold  and  MacGinitie,  1972)  and  of  a marsupial  (Gazin,  1935). 

The  fauna  as  presently  known  includes  representatives  of  192  families  (Table  1).  According 
to  Scudder  (1882,  1890c)  there  are  many  specimens  of  Formicidae  and  Ichneumonidae  among 
the  Hymenoptera,  and  of  Bibionidae  among  the  Diptera. 

The  Florissant  shales  seem  to  have  been  deposited  in  part  in  the  hypolimnion  of  a stratified 
lake  (McLeroy  and  Anderson,  1966).  The  Early  Oligocene  climate  of  the  Florissant  area  was 
warm  temperate  to  subtropical  according  to  the  evidence  of  fossil  floras  (Leopold  and  Mac- 
ginitie,  1972).  The  insect  evidence  is  in  accord  with  this  interpretation,  but  the  evidence  is 
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conflicting  as  to  whether  the  climate  was  wet  or  dry.  For  example,  James  (1939)  felt  that  some 
of  the  Diptera  were  indicative  of  a humid  climate,  whereas  the  abundance  of  Bombyliidae 
(Hull,  1973)  suggests  an  arid  climate.  The  small  intermontane  basin  is  indicative  of  a more  up- 
land location  than  the  older  Green  River  lakes.  The  paleolatitude  of  the  Florissant  shales  was 
probably  little  different  from  that  of  the  Green  River  Formation  (Fig.  1). 

B:  Mormon  Creek.—  The  Mormon  Creek  fauna  (Fig.  1,  locality  1 1)  is  the  smaller  of  two 
known  from  the  Passamari  Formation  of  the  Ruby  Basin,  Montana  (Dorr  and  Wheeler,  1964). 
The  Mormon  Creek  sediments  cover  only  a small  area  and  specimens  are  obtained  primarily 
from  a single  excavation  site. 

The  Flora  is  indicative  of  a Late  Eocene  or  Early  Oligocene  age  (Leopold  and  MacGinitie, 
1972)  although  ages  as  old  as  Late  Early  Eocene  have  been  suggested  (Becker,  1960). 

Only  a few  insects  from  this  fauna  have  been  reported.  They  include  Carabidae,  Tipulidae, 
and  Ichneumonidae  (Becker,  1960). 

The  plants  indicate  a humid,  warm  temperate  to  subtropical  climate  and  moderate  elevation 
(Becker,  1960).  The  Mormon  Creek  fauna  also  includes  fish  scales  (Becker  1960;  University 
of  Alberta  collections). 

C:  Ruby  Paper  Shales.  — The  Passamari  Formation  of  the  Ruby  Basin,  Montana  (Fig.  1,  loc- 
ality 1 1),  contains  a second  insect  fauna  believed  to  be  Late  Oligocene  (Leopold  and  MacGinitie, 
1972;  Dorr  and  Wheeler,  1964).  The  Ruby  Paper  shales  are  found  at  a number  of  excavation 
sites  in  a small  area  between  Mormon  and  Peterson  Creeks  in  the  Upper  Ruby  River  Basin 
(Becker,  1961). 

The  insect  fauna  includes  representatives  of  29  families  in  13  orders,  according  to  Becker 
(1961,  1965),  Hull  (1960,  1962),  Lewis  (1971a,  1971b,  1972,  1975,  1976),  and  Zuidema 
(1950,  1955).  Recognized  are:  Ephemeroptera  - Baetidae;  Odonata;  Dermaptera;  Plecoptera; 
Orthoptera  - Acrididae;  Hemiptera  - cf  Coreidae;  Homoptera  - Cicadellidae,  Fulgoridae; 
Megaloptera  - Sialidae,  Corydalidae;  Coleoptera  - Silphidae?,  Scarabeidae,  Psephenidae,  Elater- 
idae;  Diptera  - Tipulidae,  Chironomidae,  Bibionidae,  Mycetophilidae,  Therevidae,  Asilidae, 
Bombyliidae,  Diopsidae,  Syrphidae;  Mecoptera;  Trichoptera;  Lepidoptera  - Psychidae?  ; Hymen- 
optera-  Tenthredinidae?,  Ichneumonidae,  Apidae,  Formicidae.  Bibionidae  are  the  most  abund- 
ant Diptera  (Hull,  1960),  as  at  many  other  Paleogene  localities. 

According  to  Becker  (1961,  1966)  and  Leopold  and  MacGinitie  (1972)  the  Ruby  flora 
records  cooler  conditions  than  at  Florissant,  but  still  warmer,  more  moderate,  and  more  moist 
than  in  the  modern  Ruby  Basin.  The  insects  occur  in  association  with  the  diverse  Ruby  Paper 
Shale  flora  (Becker,  1961,  1966)  and  with  fishes  and  a bird  (Becker,  1961 ; Dorr  and  Wheeler, 
1964). 

D:  Creede.—  The  Creede  Formation  of  Colorado  (Fig.  1,  locality  2)  is  believed  to  be  latest 
Oligocene  or  earliest  Miocene  in  age  (Leopold  and  MacGinitie,  1972). 

Insects  from  the  formation  include  Isoptera  - Rhinotermitidae;  Megaloptera  - Raphidiidae; 
Neuroptera  - Chrysopidae;  Diptera  - Tipulidae,  Bibionidae,  Syrphidae;  Hymenoptera  - Ichneu- 
monidae  (Carpenter,  1935,  1936;  Carpenter  et  ah,  1938;  Cockerell,  1941).  The  Chrysopidae, 
Tipulidae,  and  Bibionidae  are  among  the  most  abundant  based  on  lists  of  specimens  in  Carp- 
enter et  al.  (1938). 

Floral  evidence  suggests  a high  altitude  paleoenvironment  (Leopold  and  MacGinitie,  1972). 

According  to  Carpenter  et  al.  (1938)  this  is  reflected  in  the  low  specific  diversity  of  the  insect 
fauna. 

E:  Quesnel.— Tertiary  insects  from  the  Fraser  River  Valley  near  Quesnel,  British  Columbia 
(Fig.  1,  locality  17)  were  described  by  Scudder  (1 890a,  1895)  and  Handlirsch  (1910). 

There  has  been  no  dating  pf  the  specific  fossil  localities.  However,  Late  Early  Oligocene 
mammal  teeth  and  palynomorphs  occur  in  Fraser  Valley  sediments  south  of  Quesnel  (Piel,  1971). 
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Table  1.  Systematic  list  of  insect  families  known  from  three  Paleogene  faunas.  References  for  each  family  are  combinations 
of  the  last  two  digits  of  the  year  of  publication,  and  the  author’s  surname  abbreviated  as  follows:  Ben:  Benson; 


Be:  Bequaert;  Br:  Bradley;  Bn:  Brown;  B 

: Brues;  Ca:  Carpenter;  C:  Cockerell;  CC:  Cockerell  and  Custer;  CL: 

Cockerell  and  LeVeque;  Co:  Cooper;  E:  Emerson;  F:  Forbes;  Ha:  Handlirsch;  H:  Hull;  J:  James;  M:  Melander; 

MC:  McGrew  and  Casilliano;  Ri:  Rice;  R: 

Rohwer;  S:  Scudder;  Sn:  Snyder;  W:  Wickham;  Wi:  Wilson;  ZM:  Zeuner 

and  Manning. 

Order 

Green 

British 

Family 

Common  Name 

Florissant  River 

Columbia  References 

Thysanura 

Lepismatidae 

Ephemeroptera 

silverfish 

X 

C13d,  S90a 

Baetidae 

small  may  flies 

X 

C23b 

Ephemeridae 

burrowing  mayflies 

X 

C08j,  C13d,  S86,  S90a 

Odonata 

Platycnemididae 

platycnemidid 

X 

C08i,  S92a 

dam  self  lies 

Coenagrionidae 

narrow-winged 

damselflies 

X 

BMC54,  C21a,  C25b 

Chlorocyphidae 

chlorocyphid 

damselflies 

X 

C25a 

Calopterygidae 

broad-winged 

damselflies 

X X 

C07d,  CO 8 a,  C08i, 
C08q,  C08t,  C09d,  CIO 
C13d,  C16,  C21a, 
C25b,  C40,  S90a 

Aeshnidae 

darners 

X 

C07d,  Cl 3c,  C13d, 
S90a 

Gomphidae 

clubtails 

X 

S92a 

Libellulidae 

common  skimmers 

X X 

C21b,  S78,  S90a 

Blattodea 

Blattidae 

cockroaches 

X X 

x Bn57,  Ca47,  C09g, 

C13d,  S86,  S90a 

Mantodea 

Mantidae 

mantids 

X 

C08f,  C13d 

Dermaptera 

Forficulidae 

common  earwigs 

X 

C25a,  S86,  S90a 

Orthoptera 

Gryllacrididae 

leaf-rolling  grass- 

hoppers 

X 

C09h,  S90a 

Tettigoniidae 

long-horned  grass- 

hoppers 

X 

C08m,  C09h 

Gryllidae 

crickets 

X X 

C08a,  C21b,  S78,  S86, 
S90a 

Acrididae 

short-horned  grass- 

hoppers 

X X 

x C08a,  C09h,  CIO, 

C14b,  C26b,  HalOv 
S78, S86, S90a 

Phasmatodea 

Phasmatidae 

walking  sticks 

X 

C13d,  S86,  S90a 

Embioptera 

Embiidae 

web  spinners 

X 

C08j,  C13d 

Isoptera 

Mastotermitidae 

mastotermitids 

x Wi77b 

Kalotermitidae 

dry -wood,  damp-wood, 
powder-post  termites 

X 

E33,  E69,  S90a,  Sn25, 
Sn50 

Termopsidae 

true  damp-wood 

termites 

X 

E33, Sn25 

Hodotermitidae 

rotten-wood 

termites 

X 

C13e,  S86,  S90a, 
Sn25,  Sn50 
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Table  1.  (Continued.)  Systematic  list  of  insect  families  known  from  three  Paleogene  faunas.  Abbreviations  p.  19. 


Order 

Green 

British 

Family 

Common  Name 

Florissant 

River 

Columbia 

References 

Rhinotermitidae 

subterranean  and  damp- 

wood  termites 

X 

S90a,  Sn25,  Sn50 

Termitidae 

soldierless,  desert  and 

nasutiform  termites 

X 

C13d, Sn25 

Psocoptera 

Hemiptera 

booklice,  psocids 

X 

S90a 

Miridae 

leaf  (plant)  bugs 

X 

C13d,  S90a 

Tingidae 

lace  bugs 

X 

C14a,  S90b 

Reduviidae 

assassin  bugs 

X 

X 

S78, S90a 

Coreidae 

leaf-footed  bugs. 

X 

X 

C09d,  S90a,  S90b 

Saldidae 

shore  bugs 

X 

S90a 

Lygaeidae 

seed  bugs 

X 

X 

S78,  S90a,  S90b 

Pyrrhocoridae 

red  bugs  or  Stainers 

X 

S90a 

Cydnidae 

burrower  bugs 

X 

X 

C09d,  S90a 

Pentatomidae 

stink  bugs 

X 

X 

X 

C09g,  C26c,  S78, 
S90a,  Wi77b 

Gerridae 

water  striders 

X 

X 

X 

C13d,  HalO,  S90a, 
S95,  Wi77b 

Veliidae 

ripple  bugs 

X 

X 

S90a,  Wi77b 

Gelastocoridae 

toad  bugs 

X 

S90a 

Notonectidae 

back  swimmers 

X 

S90a 

Belostomatidae 

giant  water  bugs 

X 

C08j 

Corixidae 

water  boatmen 

X 

S90a 

Homoptera 

Cixiidae 

cixiid  planthoppers 

X 

X 

S90a 

Delphacidae 

delphacid  planthoppers 

X 

C25a,  S90a 

Fulgoridae 

planthoppers 

X 

X 

X 

C09d,  C09g,  C21a, 
C21c,  CL31,  S78, 
S90a,  S95 

Achilidae 

achilid  planthoppers 

X 

S90a,  S90b 

Ricaniidae 

ricaniid  planthoppers 

X 

S90a 

Flatidae 

flatid  planthoppers 

X 

C21a,  S90a 

Dictyopharidae 

dictyopharid  plant- 

hoppers 

X 

S90a 

Cercopidae 

froghoppers,  spittlebugs 

X 

X 

X 

C08s,  C21a,  HalO, 
S90a,  S90b,  S95, 
Wi77b 

Cicadidae 

cicadas 

X 

C06a,  C08h,  Cll, 
C13d,  C17b,  Co41, 
S92a 

Cicadellidae 

leafhoppers 

X 

X 

X 

Ca47,  C13d,  C21a, 
C25a,  S78,  S90a,  S95 
Wi77b 

Psyllidae 

psyllids  or  jumping 

plantlice 

X 

Cll,  C14b,  S90a 

Aphididae 

aphids  or  plantlice 

X 

9 

C08n,  C09g,  S90a 

Pemphigidae 

woolly  and  gall-making 

aphids 

X 

X 

S90b 

Coccidae 

wax  and  tortoise  scales 

X 

C13d,  S90a 

Thysanoptera 

Aeolothripidae 

broad-winged  or  banded 

thrips 

X 

S90a 

Megaloptera 

X 

Wi77b 

Sialidae 

alderflies 

X 

S90a 

Raphidiidae 

raphidiid  snakeflies 

X 

X 

Ca36,  C07a,  C09g, 

C12,  C13d,  C14a, 

C17b,  CC25,  HalO,  R09 
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Table  1.  (Continued.)  Systematic  list  of  insect  families  known  from  three  Paleogene  faunas.  Abbreviations  p.  19. 

Order 

Green 

British 

Family 

Common  Name 

Florissant 

River 

Columbia 

References 

Inocelliidae 

inocelliid  snakeflies 

X 

Ca36,  CC25 

Neuroptera 

Hemerobiidae 

brown  lacewings 

X 

C08a,  C08e,  S90a 

Chrysopidae 

green  lacewings 

X 

Ca35,  CO 8c,  C09e, 
C14a,S90a 

Nemopteridae 

Coleoptera 

nemopterids 

X 

C07b,  C08r 

Carabidae 

ground  beetles 

X 

X 

X 

C08h,  C13d,  C21a,  C21b, 
C25a,  S78,  S90a,  S92a, 
S95,  S00,  W09,  Wll, 
W13,  W14b,  W17,  W20 

Cicindelidae 

tiger  beetles 

X? 

C21a 

Dytiscidae 

predaceous  diving 

beetles 

X 

X 

S90a,  S00,  W09,  Wll, 
W13,  W14b,  W20 

Hydrophilidae 

water  scavenger 

beetles 

X 

X 

X 

S78,  S90a,  S95,  S00, 
W09,  Wll,  W14b,  W20 

Silphidae 

carrion  beetles 

X 

C08a,  S00,  W13,W14b, 
W20 

Staphylinidae 

rove  beetles 

X 

X 

S9.0a,  S00,  Wll,  W13, 
W14b,  W20, 

Lucanidae 

stag  beetles 

X 

Wll,  W13,  W20 

Scarabeidae 

scarab  beetles 

X 

X 

X 

HalO,  S90a,  S95,  S00, 
W09,  W1 1,  W13,  W14a, 
W14b,  W20 

Helodidae 

marsh  beetles 

X 

W20 

Dascillidae 

soft-bodied  plant 

beetles 

X 

Wll,  W14b,  W20 

Byrrhidae 

pill  beetles 

X 

S92a,  W13,  W14b,  W20 

Nosodendridae 

wounded-tree  beetles 

X 

S90a,  S00 

Psephenidae 

water  penny  beetles 

X 

W20 

Chelonariidae 

chelonariid  beetles 

X 

W20 

Dryopidae 

long-toed  water 

beetles 

X 

S00,  Wll,  W14b 

Buprestidae 

metallic  wood-boring 

beetles 

X 

X 

C26c,  S90a,  S95,  S00, 
W13,  W14a,  W16,  W17, 
W20 

Elateridae 

click  beetles 

X 

X 

X 

C14b,  CL31,  HalO,  S78, 
S90a,  S95,  S00,  W08, 
W14b,  W16,  W20 

Eucnemidae 

false  click  beetles 

X 

W20 

Trixagidae 

throscid  beetles 

X 

W14a,  W20 

Lampyridae 

lightningbugs  or  fire- 

flies 

X 

S00,  W13,  W14b,  W17, 
W20 

Cantharidae 

soldier  beetles 

X 

W09,  W20 

Lycidae 

net-winged  beetles 

X 

W20 

Melyridae 

soft-winged  flower 

beetles 

X 

C13d,  W14b,  W17 

Dermestidae 

dermestid  or  skin 

beetles 

X 

S00,  W14b,  W20 

Anobiidae 

death  watch  beetles 

X 

X 

W20 

Ptinidae 

spider  beetles 

X 

X 

S78,  S90a,  S92b,  S00, 
W14a,  W14b,  W17 
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Table  1.  (Continued.)  Systematic  list  of  insect  families  known  from  three  Paleogene  faunas.  Abbreviations  p.  19. 


Order 

Green 

British 

Family 

Common  Name 

Florissant 

River 

Columbia 

References 

Bostrychidae 

branch  and  twig  borers 

X 

W14b,  W20 

Trogossitidae 

bark-gnawing  beetles 

X 

C13d,  W13,  W20 

Cleridae 

checkered  beetles 

X 

W14a,  W14b,  W20 

Lymexylidae 

ship-timber  beetles 

X 

Wll,  W20 

Nitidulidae 

sap  beetles 

X 

X 

S78,  S90a,  S00,  W20 

Cucujidae 

flat  bark  beetles 

X 

X 

S90a,  S00,  W13, 
W14a,  W14b,  W20 

Cryptophagidae 

silken  fungus  beetles 

X 

X 

C26c,  S78,  S90a,  S00, 
W13,  W14b,  W20 

Erotylidae 

pleasing  fungus  beetles 

X 

X 

S78,  S90a,  S00,  W20 

Coccinellidae 

ladybird  beetles 

X 

S00,  W14b,  W17,  W20 

Lathridiidae 

minute  brown  scavenger 

beetles 

X 

W14a,  W14b,  W20 

Mycetophagidae 

hairy  fungus  beetles 

X 

W20 

Colydiidae 

bark  beetles 

X 

W14b,  W20 

Tenebrionidae 

darkling  beetles 

X 

X 

S90a,  S95,  S00,  W13, 
W14a,  W20 

Alleculidae 

comb-clawed  beetles 

X 

W14a,  W14b,  W20 

Pythidae 

narrow-waisted  bark 

beetles 

X 

W20 

Melandryidae 

false  darkling  beetles 

X 

X 

C25a,  Wll,  W20 

Mordellidae 

tumbling  flower  beetles 

X 

X 

C25a,  W09,  W14a, 
W14b,  W20 

Rhipiphoridae 

wedge-shaped  beetles 

X 

X 

S78,  S90a,  S00,  W20 

Oedermeridae 

false  blister  beetles 

X 

W14b,  W20 

Meloidae 

blister  beetles 

X 

S00,  W14b,  W20 

Anthicidae 

antlike  flower  beetles 

X 

W14b,  W20 

Cerambycidae 

long-horned  beetles 

X 

X 

C08a,  C08i,  C16,  C25a, 
S00,  Wll,  W13,  W14a, 
W14b,  W17,  W20 

Bruchidae 

seed  beetles 

X 

X 

S90a,  S00,  W13,  W14b, 
W17,  W20 

Chrysomelidae 

leaf  beetles 

X 

X 

X 

C21a,  S78,  S90a,  S95, 
S00,  Wll,  W13,  W14a, 
W14b,  W20 

Anthribidae 

fungus  weevils 

X 

X 

S78,  S90a,  S92b,  S93, 
Wll,  W14b,  W20 

Attelabidae 

leaf-rolling  beetles 

X 

X 

C13d,  S90a,  S92b, 
S93,  Wll 

Curculionidae 

snout  beetles 

X 

X 

C09i,  C13d,  C21b, 
C26c,  S78,  S90a, 
S92b,  S93,  Wll,  W13, 
W14b,  W17,  W20 

Scolytidae 

bark  or  engraver  and 

S78,  S90a,  S92b,  S93, 

ambrosia  beetles 

X 

X 

Wll,  W20 

Mecoptera 

C09b 

Meropeidae 

earwigflies 

X 

Panorpidae 

common  scorpionflies 

X 

Ca31,  C07b,  C08g, 
C13d,  S90a, 

Bittacidae 

hangingflies 

X 

X 

Ca28,  Ca31,  Ca55, 
C09b 

Diptera 

C08a,  C08j,  C09h,  CIO, 

Tipulidae 

crane  flies 

X 

X 

X 

C21a,  C25a,  HalO,  M49, 

S78,  S90a,  S94,  Wi77b 

Ptychopteridae 

phantom  crane  flies 

X 

X 

CIO,  HalO 

Culicidae 

mosquitoes 

X 

C21a,  S90a 
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Table  1.  (Continued.)  Systematic  list  of  insect  families  known  from  three  Paleogene  faunas.  Abbreviations  p.  19. 


Order 

Green 

British 

Family 

Common  Name 

Florissant 

River 

Columbia 

References 

Chironomidae 

midges 

X 

X 

CIO,  S78,  S90a, 

Scatopsidae 

Bibionidae 

minute  black 
scavenger  flies 
March  flies 

X 

X 

X 

M49 

x C09d,  Cll,  C14b,  C16, 

Cecidomyiidae 

gall  gnats 

X 

X 

C17a,  C17b,  C21a, 
C25a,  HalO,  H60,  J39 
M49,  Ri59,  S90a, 
Wi77b 
CO 8 a,  S90a 

Sciaridae 

dark-winged  fungus 
gnats 

X 

X 

x C16,  M49,  S90a 

Mycetophilidae 

fungus  gnats 

X 

X 

Wi  77b 

x C06d,  C09a,  Cll, 

Rhagionidae 

snipe  flies 

X 

C14b,  C14f,  C21a, 
C25a,  M49,  S78,  S90a, 
Wi77b 

C08d,  C09a,  C09g, 

Tabanidae 

horse  and  deer  flies 

X 

X? 

Cll,  C13d,  C14e,  M49 
C09g,  C16,  M46,  MC75 

Stratiomyidae 

soldier  flies 

X 

X 

CIO,  Cll,  C13d,  C17d, 

Nemestrinidae 

tangle-veined  flies 

X 

J37, J39,  S90a 
Be47,  BeCa36,  C08k, 

Acroceridae 

small-headed  flies 

X 

C08o,  C08p,  CIO 
C14a,  M49 
S90a 

Therevidae 

stiletto  flies 

X 

C09c,  C09g,  C16, 

Asilidae 

robber  flies 

X 

X 

C21a,  M49 

C08d,  C09f,  C09g,  CIO, 

Mydaidae 

mydas  flies 

X 

Cll,  C13b,  C13d,  C14a, 
C14b,  C14e,  C17b, 
C21a,  H57,  J39,  M46, 
M49,  S78 
C13a 

Bombyliidae 

bee  flies 

X 

C09a,  C09c,  C09g,  CIO, 

Empididae 

dance  flies 

X 

X 

Cll,  C14a,  C14b,  C14e, 
C16,  C17a,  C17d,  H73, 
M46,  M49 

x C14b,  C15,  C16,  C17a, 

Dolichopodidae 

long-legged  flies 

X 

C21a,  HalO,  J37,  J39, 
M49,  Wi77b 
S78,  S90a 

Platypezidae 

flat-footed  flies 

X 

X 

C09a,  Cll,  S90a 

Phoridae 

humpbacked  flies 

X 

B08a,  C13c,  M49 

Syrphidae 

hover  or  flower  flies 

X 

X 

x C09a,  C09a,  C09f, 

Conopidae 

thick-headed  flies 

X 

C09g,  C14a,  C16,  C21a, 
C24,  C25a,  CL31,  H45, 
H49,  H60,  J32,  M49, 
S78,  S90a,  Wi77b 
S90a 

Otitidae 

picture-winged  flies 

X 

C16,  C17a,  M49 

Tephritidae 

fruit  flies 

X 

C25a 

Sepsidae 

black  scavenger  flies 

X 

M49 

Sciomyzidae 

marsh  flies 

X 

X 

C09c,  S78,  S90a 

Lauxaniidae 

lauxaniid  flies 

X 

M49 

Heleomyzidae 

helomyzid  flies 

X 

X 

C14b,  M49,  S90a 

Piophilidae 

skipper  flies 

X 

M49 

Agromyzidae 

leaf  miner  flies 

X 

M49 
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Table  1.  (Continued.)  Systematic  list  of  insect  families  known  from  three  Paleogene  faunas.  Abbreviations  p.  19. 


Order 

Green 

British 

Family 

Common  Name 

Florissant 

River 

Columbia 

References 

Anthomyiidae 

Eophlebomyiidae 

anthomyiid  flies 

X 

X 

C13f,  C17a,  C21a 

and  Glossinidae 

tsetse  flies 

X 

X 

C17d,  C25a,  C25c 

Muscidae 

muscid  flies 

X 

X 

C07b,  C07h,  C08a, 
C09j,  S90a 

Tachinidae 

tachinid  flies 

X 

S78, S90a 

Oestridae 

warble  and  bot  flies 

X 

X 

C16, S92a 

Trichop  tera 

x Wi77b 

Hydropsychidae 

net-spinning  caddisflies 

X 

X 

C07a,  C09b,  C09g, 
CIO,  S90a 

Hydroptilidae 

micro-caddisflies 

X 

C21a 

Limnephilidae 

northern  caddisflies 

X 

X 

C07a,  CIO,  C21a,  S90a 

Phryganeidae 

large  caddisflies 

X 

C07a,  C14a,  S90a 

Leptoceridae 

long-horned  caddis- 

flies 

X 

S90a 

Odontoceridae 

odontocerids 

X 

C09b 

Sericostomatidae 

sericostomatids 

X 

Br24,  Br74 

Lepidoptera 

Cossidae 

carpenter  and  leopard 

moths 

X 

C26a 

Tortricidae 

tortricid  moths 

X 

C07g,  C16,  C22b 

Tineidae 

clothes  moths  etc. 

X 

S90a 

Yponomeutidae 

ermine  moths 

X 

C33,  CL31,  F31 

Oecophoridae 

oecophorid  moths 

X 

C13d 

Ethmiidae 

ethmiid  moths 

X 

C22b 

Thyrididae 

window-winged  moths 

X 

C33 

Papilionidae 

swallowtails 

X 

S87 

Pieridae 

whites,  sulphurs  and 

orange-tips 

X 

C13d,  C22b 

Nymphalidae 

brush-footed  butterflies 

X 

C08a,  C22b,  S87,  S92a 

Libytheidae 

snout  butterflies 

X 

C22b 

Geometridae 

measuring  worms 

X 

C22b 

Saturniidae 

giant  silkworm  moths 

X 

C22b 

Hymenoptera 

Orussidae 

parasitic  wood  wasps 

X 

B06 

Siricidae 

horntails 

X 

B08b 

Tenthredinidae 

common  sawflies 

X 

X 

x B08b,  C06b,  C07a, 

C07b,  C08g,  C09f, 

CIO,  Cll,  C14b,  C14d, 
C16,  C17a,  C17b,  C22a, 
Ri68,  R08b,  R08c, 

S92a 

Blasticotomidae 

blasticotomid  sawflies 

X 

Ben42,  B08b,  R08b, 

Xyelidae 

xyelid  sawflies 

X 

C13d 

Pamphilidae 

web-spinning  and 

leaf-rolling  sawflies 

X 

B08b,  C13d,  R08b,  R08c 

Cephidae 

stem  sawflies 

X 

C14a 

Stephanidae 

stephanids 

X 

BlOa 

Ichneumonidae 

ichneumonid  wasps 

X 

X 

x B06,  BlOa,  BlOb,  C06d, 

C19,  C21a,  C24,  C41, 
CL31,  HalO,  S09a, 
Wi77b 

Braconidae 

braconid  wasps 

X 

X 

x B06,  BlOa,  BlOb,  S78, 

S90a,  Wi77b 

Evaniidae 

ensign  wasps 

X 

BlOa,  BlOb,  C16 

Proctotrupidae 

proctotrupids 

X 

BlOa,  BlOb 

Scelionidae 

scelionid  wasps 

X 

C14b 
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Table  1.  (Continued.)  Systematic  list  of  insect  families  known  from  three  Paleogene  faunas.  Abbreviations  p.  19. 


Order 

Green 

British 

Family 

Common  Name 

Florissant 

River 

Columbia 

References 

Diapriidae 

diapriid  wasps 

X 

B06,  BlOa,  BlOb,  C13d 

Figitidae 

figitids 

X 

BlOa 

Cynipidae 

gall  wasps 

X 

BlOa,  BlOb 

Agaonidae 

fig  wasps 

X 

BlOa,  BlOb 

Mymaridae 

fairy  flies 

X 

BlOb 

Chalcididae 

chalcidid  wasps 

X 

X 

BlOa,  C07a,  S90a 

Eurytomidae 

seed  chalcids 

X 

BlOa,  BlOb 

Torymidae 

torymids 

X 

BlOa,  BlOb 

Pteromalidae 

pteromalids 

X 

BlOa,  BlOb 

Chrysididae 

cuckoo  wasps 

X 

C07a,  R09 

Bethylidae 

bethylid  wasps 

X 

B06,  BlOa,  BlOb 

Pompilidae 

spider  wasps 

X 

C06d,  C08j,  C14a,  C41 

Scoliidae 

scoliid  wasps 

X 

C07j 

Tiphiidae 

tiphiid  wasps 

X 

CIO,  C13b 

Vespidae 

vespid  wasps 

X 

x C06d,  C07a,  Cll,  C14b, 

C23c,  Wi77b 

Eumenidae 

potter  wasps 

X 

C09f,  C13d,  C14b 

Sphecidae 

sphecid  wasps 

X 

X 

C06d,  C07a,  R08a, 
R08d,  R09.  S90a 

Halictidae 

halictid  bees 

X 

C06d,  ZM76 

Andrenidae 

andrenid  bees 

X 

C06d,  C081,  Cll, 
C14b,  ZM76 

Melittidae 

melittid  bees 

X 

ZM76 

Megachilidae 

leaf-cutting  bees 

X 

C06d,  C08b,  C08f, 
C081,  C17a,  C23c, 
ZM76 

Anthophoridae 

digger  bees 

X 

X? 

Bn34,  Bn35,  C06c, 
C081,  ZM76 

Apidae 

honey  bees 

X 

C081,  C08t,  ZM76 

Formicidae 

ants 

X 

X 

x Ca47,  C06c,  C21c, 

C23a,  C41,  S78,  S90a 

Insects  recorded  from  the  fauna  are:  Odonata  - Libellulidae;  Hemiptera  - Pentatomidae; 
Homoptera  - Aphididae;  Neuroptera  - Hemerobiidae;  Coleoptera  - Nitidulidae;  Diptera  - Chir- 
onomidae,  Myeetophilidae,  Dolichopodidae,  Otitidae,  Sciomyzidae,  Heleomyzidae,  Pallopter- 
idae,  Lonchaeidae,  Anthomyzidae;  Hymenoptera  -Ichneumonidae,  Braconidae,  Formicidae. 
According  to  Scudder  (1890a)  most  specimens  are  Diptera  and  Hymenoptera. 

The  flora  records  a humid,  warm  temperate  to  near  subtropical  climate  (Piel,  1971).  The 
Oligocene  paleolatitude  of  the  Quesnel  area  was  presumably  intermediate  between  its  Eocene 
latitude  of  about  60°  N and  its  present  latitude  of  53°  N. 

CONCLUSIONS 

North  American  Paleogene  insect  faunas  are  known  from  a large  number  of  localities  extend- 
ing from  British  Columbia  in  the  north-west  to  Colorado  in  the  south-east.  Paleocene  faunas 
are  few  and  are  confined  to  the  Great  Plains.  Eocene  and  Oligocene  faunas  are  numerous  and 
occur  in  the  intermontane  basins  of  the  Cordillera.  The  faunas  occur  predominantly  in  fine- 
grained lacustrine  sediments  in  association  with  compression  fossils  of  leaves  and  fishes.  Inferred 
paleoclimates  vary  from  temperate  to  tropical,  based  mostly  on  paleobotanical  evidence.  Lati- 
tudes ranged  from  about  43°  N to  more  than  60°  N during  deposition  of  the  faunas.  To  date 
only  limited  use  has  been  made  of  the  insects  for  paleoenvironmental  reconstruction. 
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More  than  200  families  of  insects  have  been  recognized  to  date.  Of  these  90  are  known  from 
Eocene  formations  and  about  190  from  Oligocene  formations.  Only  a few  families  are  recorded 
from  the  Paleocene.  In  numbers  of  individuals  the  faunas  are  dominated  by  Coleoptera,  Diptera, 
and  Hymenoptera,  with  Bibionidae  of  the  genus  Plecia  and  parasitic  Hymenoptera  such  as 
Ichneumonidae  being  especially  abundant. 
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North  American  Oligocene  insect  faunas  contain  many  more  families  than  North  American 
Eocene  faunas  which  are  otherwise  similar  in  their  inferred  paleoenvironments.  Comparison 
of  the  frequencies  of  families  in  six  major  insect  orders  in  Eocene,  Oligocene,  and  Recent 
faunas  suggests  an  increase  in  the  number  of  families  of  Coleoptera  and  Hymenoptera  between 
Eocene  and  Oligocene  times,  Diptera  between  Oligocene  and  Recent  times,  and  Lepidoptera 
between  Eocene  and  Recent  times  in  the  North  American  fauna.  The  suggested  insect  radiation 
may  be  related  to  the  diversification  of  flowering  plants,  as  well  as  tectonic  and  climatic  events. 
The  conclusion  that  significant  numbers  of  insect  families  probably  originated  during  the  early 
Tertiary  has  stratigraphic,  paleoenvironmental,  biogeographic,  and  phylogenetic  implications. 

Les  faunes  d’inSectes  de  V Oligocene  de  VAmdrique  du  nord  contiennent  beaucoup  plus  de  families  que  lesfaunes  de 
l’ Eocene  de  cette  region.  Les  faunes  de  ces  deux  pdriodes,  selon  toutes  indications,  existaient  sous r des  conditions  climatiques 
semblables.  La  comparaison  de  la  frequence  des  families  de  six  ordres  majeurs  d’insectes  de  VEocene,  de  VOligocene  et 
d’aufourd’hui  suggere  un  accroissement  du  nombre  des  families  pour  les  Coldopte'res  et  les  Hymdnopteres  entre  VEocene  et 
VOligocene,  pour  les  Dipteres  entre  VOligocene  et  le  present,  et  pour  les  Ltfpidop teres  entre  VEocene  et  aujourd’hui.  Cette 
radiation  sugg&r&e  semblent  associde  avecla  diversification  des  plantes  a fleur  et  aussi  avec  des  tfvdnements  climatiques  et 
tectoniques.  L ’accroissement  significatif  du  nombre  des  families  d’insectes  dtfbut  des  temps  tertiaires  a des  implications 
stratigraphiques,  paUodcologiques,  biogdographiques  et  phylogdndtiques. 


The  Early  Tertiary  insect  faunas  of  North  America  were  recently  summarized  at  the  family 
level  by  Wilson  (1978).  The  composition  of  these  Early  Tertiary  faunas  is  used  here  to  support 
the  hypothesis  that  there  has  been  significant  faunal  evolution  at  the  family  level  in  North 
America  during  and  since  the  Early  Tertiary. 

Paleogene  insects  fall  easily  within  Recent  family  boundaries,  and  it  is  often  contended  that 
little  can  be  learned  about  the  evolutionary  origins  of  insect  families  from  the  study  of  Tertiary 
fossils  (e.g.  Rohdendorf,  1974).  However,  a number  of  observations  suggest  that  significant 
changes  have  occurred  in  insect  faunas  since  the  Early  Tertiary.  Scudder  (1882,  1 890)  com- 
paring North  American  Paleogene  insect  localities,  and  Brues  (1933)  comparing  Baltic  amber 
faunas  with  a Recent  North  American  amber  fauna,  commented  on  the  apparent  differences 
in  abundance  of  individuals  within  major  taxa.  Cockerell  (1917)  noted  that  some  Recent 
families  of  Lepidoptera  and  Hymenoptera  appear  to  be  rare  in  or  absent  from  the  older 
Paleogene  formations.  The  great  diversification  of  flowering  plants  (Becker,  1965),  mammals, 
and  birds  (Romer,  1966)  near  the  beginning  of  the  Tertiary,  and  an  increase  in  the  proportion 
of  New  World  floral  elements  compared  with  Old  World  elements  between  Eocene  and 
Oligocene  times  in  North  America  (Leopold  and  MacGinitie,  1972),  suggest  a corresponding 
diversification  in  insect  faunas  at  that  time.  Finally,  world-wide  climatic  changes  including 
cooling  since  the  Early  Oligocene  (Leopold  and  MacGinitie,  1972),  plate  tectonic  movements 
since  the  beginning  of  the  Tertiary  (Smith  et  al. , 1973),  and  major  Tertiary  orogenies  in  North 
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America  (Robinson,  1972)  may  have  resulted  in  the  opening  of  new  insect  habitats. 

The  Oligocene  faunas  of  North  America,  with  more  than  190  families  recorded,  are  much 
more  diverse  in  total  families  and  in  families  per  order  than  are  the  Eocene  faunas,  with  about 
90  families  recorded  (Table  1 ; Wilson,  1978).  These  simple  numbers  are  suggestive  of  faunal 
evolution  at  the  family  level  between  Eocene  and  Oligocene  times,  over  a time  span  of  about 
15  million  years.  However,  three  possible  sources  of  bias  must  be  ruled  out  before  this  con- 
clusion may  be  drawn.  First,  much  of  the  apparent  increase  in  diversity  between  Eocene  and 
Oligocene  times  may  reflect  more  intensive  and  successful  collecting  in  the  Oligocene  localities. 
Secondly,  only  some  of  the  fossils  in  the  collections  may  have  been  studied.  Finally,  the  dif- 
ferences in  diversity  may  reflect  environmental  differences  at  the  time  of  deposition  of  the 
insect-bearing  formations. 

METHODS  AND  RESULTS 

Choice  of  Unbiased  Faunas 

Collecting  biases  in  faunal  lists  may  be  minimized  by  analyzing  only  those  faunas  which  are 
relatively  diverse  in  number  of  orders,  which  have  been  collected  by  a large  number  of  dif- 
ferent workers,  and  which  have  been  collected  from  a large  number  of  different  sites  and 
different  lithologies. 

Curatorial  biases  are  minimized  by  choosing  faunas  which  have  been  studied  by  a large  number 
of  investigators  in  different  fields,  or  by  someone  who  has  identified  most  or  all  of  the  specimens 
collected  from  a fauna. 

Climate  in  the  area  of  the  fauna  at  the  time  of  deposition,  and  local  depositional  conditions 
such  as  distance  from  shore,  may  also  influence  which  families  are  present.  These  paleoenviron- 
mental  biases  may  be  minimized  by  choosing  faunas  with  similar  inferred  paleoenvironmental 
conditions.  Once  the  faunas  have  been  chosen,  they  should  further  be  tested  for  significant 
differences  in  the  paleoenvironmental  requirements  of  the  contained  families.  These  require- 
ments are  assumed  to  be  similar  to  the  requirements  of  present  members  of  the  families.  The 
numbers  of  families  possessing  and  lacking  each  requirement  are  compiled  for  each  fauna,  and 
tested  for  significant  differences  among  the  faunas  using  the  G-statistic  (Sokal  and  Rohlf,  1973). 

Most  of  the  Paleogene  faunas  summarized  by  Wilson  (1978)  can  be  eliminated  from  consider- 
ation for  the  purposes  of  this  study  because  of  obvious  biases  resulting  from  low  ordinal 
diversity,  incomplete  collecting,  incomplete  study,  and  restricted  collecting  sites.  Three  of 
the  faunas,  however,  are  relatively  diverse  (Table  1),  and  have  been  collected  from  numerous 
sites  and  studied  by  numerous  workers.  They  are  the  Florissant  fauna  of  Early  Oligocene  age, 

and  the  Green  River  and  British  Columbia  faunas  of  Middle  Eocene  age  (Wilson,  1978, 

Table  1). 

Although  these  three  faunas  were  all  deposited  in  lakes,  they  differed  in  other  aspects  of 
their  paleoenvironments.  As  a result  the  faunal  lists  need  to  be  tested  for  bias  prior  to  drawing 
evolutionary  conclusions.  For  instance,  some  deposition  occurred  near  shore  and  some  off 
shore.  In  addition,  the  Green  River  fauna  represents  large,  fairly  shallow  lowland  lakes  while 
the  other  two  represent  smaller,  upland  lakes.  Finally,  the  climates  of  the  three  areas  differed 
during  the  Paleogene.  In  the  Florissant  area  the  climate  was  warm  temperate  to  subtropical 
during  the  Oligocene  while  in  the  Green  River  area  it  was  subtropical  to  tropical  during  the 
Eocene  (Leopold  and  MacGinitie,  1972).  In  British  Columbia,  15°  farther  north,  it  was  warm 
temperate  during  the  Eocene  (Rouse  et  al. , 1971). 


Paleogene  Insect  Faunas:  Evolutionary  Significance 


37 


Table  1.  Family  diversity  of  three  Paleogene  faunas. 


Florissant 

Green  River 

British  Columbia 

Families  Known 

192 

83 

30 

Number  of  orders  known 

20 

13 

10 

Diversity  (families  per  order) 

9.6 

6.4 

3.0 

Families  not  known  from 

other  two  faunas  (%) 

62% 

23% 

3% 

The  environmental  requirements  of  the  insect  families  in  the  three  faunas  were  compared 
in  the  following  manner.  The  presence  or  absence  of  eight  requirements  or  habits  of  Recent 
members  of  each  family  that  occurs  in  one  or  more  of  the  three  faunas  was  recorded.  The 
requirements  were  as  follows:  1.  Tropical  climate;  2.  Aquatic  environment  for  immature 
stages;  3.  Aquatic  environment  for  adults;  4.  Adults  unable  to  fly;  5.  Larval  diet  carnivorous; 

6.  Adult  diet  carnivorous;  7.  Host  for  parasitic  life  stage  needed;  8.  Specialized  or  restricted 
habitat  required  as  indicated  by  rarity  in  the  present-day  North  American  fauna.  The  frequencies 
with  which  these  requirements  occurred  were  then  compared  among  the  three  chosen  faunas 
using  the  G-statistic.  No  significant  differences  were  found;  probability  levels  ranged  from 
0.43  to  0.98  for  the  various  tests.  This  suggests  that  the  three  faunal  lists  are  not  biased  as  a 
result  of  different  paleoenvironmental  conditions. 

Comparison  of  Faunas 

Once  relatively  unbiased  faunas  have  been  chosen  for  analysis,  the  resulting  family  lists  can 
be  used  to  draw  evolutionary  conclusions.  This  must  be  accomplished  by  comparing  relative 
numbers  of  families  in  major  orders,  rather  than  total  numbers  of  families,  because  the  latter 
are  related  to  the  intensity  and  success  of  collecting.  These  relative  numbers  are  tested  for  sig- 
nificant differences  among  faunas  of  different  geological  ages  using  the  G-statistic.  This  analysis 
of  relative  frequencies  has  two  limitations:  first,  only  reasonably  diverse  orders  can  be  used  due 
to  limitations  of  the  statistical  method;  second,  the  test  is  only  able  to  detect  a significant 
change  in  the  faunas  if  the  orders  have  changed  in  family  diversity  at  different  rates.  For  example, 
if  all  orders  increased  in  family  diversity  by  20  percent  between  each  time  horizon,  then  each 
order  will  account  for  the  same  proportion  of  the  total  number  of  families  at  each  time  hor- 
izon, and  an  analysis  of  frequencies  will  show  no  significant  differences  in  family  diversity  per 
order  at  the  different  time  horizons. 

Frequencies  of  families  falling  in  six  major  orders  of  insects  were  tabulated  for  the  Eocene 
(Green  River  and  British  Columbia  faunas  combined),  Oligocene  (Florissant  fauna),  and  Recent 
(Table  2).  Data  for  the  Recent  North  American  fauna  are  from  Borror  and  DeLong  (1971), 
while  those  for  the  Recent  World  fauna  are  from  MacKerras  (1970).  These  frequencies  were 
then  analysed  to  detect  any  evolutionary  changes  since  the  Eocene. 

Results  confirm  a significant  difference  among  the  faunas  from  different  geological  ages  in 
relative  numbers  of  families  per  order  (Overall  G = 40.2,  1 5 df,  p < .001).  Also  significant  is 
the  comparison  between  the  Oligocene  fauna  and  the  Recent  North  American  fauna  (G  = 14.07, 

5 df,  p — .02).  The  Recent  North  American  fauna  is  not  significantly  different  from  the  Recent 
World  fauna  (G  = 3.69,  5 df,  p ~ 0.6)  even  though  the  figures  were  compiled  from  classifications 
prepared  by  different  taxonomists.  The  comparison  between  the  Eocene  and  Oligocene  faunas 
(G  = 10.58,  5 df,  p — .06)  is  not  significant,  but  the  probability  level  is  extremely  suggestive  of 
faunal  evolution  between  Eocene  and  Oligocene  times. 
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Table  2.  Numbers  of  families  belonging  to  six  major  insect  orders  in  Paleogene  and  Recent 
faunas.  Numbers  in  brackets  are  percentages  of  the  total  number  of  families  in  the 
six  orders  for  each  fauna. 

See  text  for  explanation. 


Order 

Eocene 

Oligocene 

Recent  North 
American 

Recent 

World 

Hemiptera 

9 

13 

38 

54 

(12%) 

( 8%) 

( 9%) 

( 10%) 

Homoptera 

8 

11 

32 

50 

(10%) 

( 7%) 

( 7%) 

( 9%) 

Coleoptera 

26 

52 

124 

151 

(34%) 

( 34%) 

( 28%) 

( 27%) 

Diptera 

24 

31 

105 

118 

(31%) 

( 20%) 

( 23%) 

( 21%) 

Lepidoptera 

3 

11 

77 

105 

( 4%) 

( 7%) 

( 17%) 

( 19%) 

Hymenoptera 

7 

35 

71 

73 

( 9%) 

( 23%) 

( 16%) 

( 13%) 

DISCUSSION 

Changes  in  the  proportions  of  families  in  major  orders  could  be  a result  of  addition  of  new 
families  to  the  faunas  or  of  loss  of  families  by  world-wide  or  local  extinction.  Addition  of  new 
families  to  the  faunas  with  time  may  have  resulted  from  their  immigration  from  other  continents 
or  from  restricted  ranges  on  the  same  continent,  perhaps  due  to  tectonic  events  or  shifts  in  clim- 
atic zones.  On  the  other  hand,  it  may  have  resulted  from  the  evolution  of  new  families  during 
the  Tertiary. 

Faunal  evolution  by  immigration  seems  an  unlikely  cause  in  view  of  the  wide  geographical 
ranges  of  most  Recent  families  and  the  uniformity  of  world  climates  during  the  Paleogene. 
Judging  by  the  similarity  between  the  Recent  faunas  of  North  America  and  Australia  at  the 
family  level  (Borror  and  Delong,  1971 ; MacKerras,  1970)  most  families  have  an  almost  world- 
wide distribution  in  warm  climates.  Furthermore,  during  the  Early  Middle  Eocene  to  Early 
Oligocene  time  span  emphasized  in  this  paper,  warm  and  temperate  climates  appear  to  have 
prevailed  as  far  north  as  Alaska  (Wolfe,  1972),  central  British  Columbia  (Piel,  1971),  and 
Ellesmere  Island  (West  et  al.,  1975).  However,  data  from  other  faunas  and  other  continents 
will  be  required  to  discriminate  between  evolutionary  and  immigrational  sources  of  increased 
diversity. 

Loss  of  families  by  extinction  is  not  a major  cause  of  faunal  evolution.  No  extinct  families 
(with  the  exception  of  Cockerell’s  [1915]  Eophlebomyiidae,  which  was  not  included  in  the 
totals  of  Table  2)  are  known  from  any  of  the  North  American  Paleogene  faunas.  In  addition, 
only  one  family  falling  in  these  six  orders  and  present  in  the  Paleogene  (the  Glossinidae)  is  now 
locally  extinct  in  North  America. 

Assuming  the  proportions  given  in  Table  2 reflect  accurately  the  real  proportions  in  the 
faunas,  and  taking  the  conservative  position  that  in  each  time  interval  one  or  more  orders  have 
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not  increased  in  diversity,  we  can  reconstruct  the  probable  diversity  changes  in  the  North 
American  fauna  since  the  Eocene  (Fig.  1).  Because  extinction  can  be  ruled  out  as  a significant 
source  of  faunal  evolution,  it  follows  that  orders  which  show  a proportional  decrease  in  diversity 
in  Table  2 are  actually  those  which  have  undergone  the  least  amount  of  increase  in  diversity. 
Similarly,  orders  which  show  no  change  in  proportional  diversity  with  time  are  those  which  have 
increased  in  diversity  at  the  average  rate  for  the  six  orders.  Finally,  orders  which  show  an  increase 
in  relative  diversity  have  actually  increased  in  diversity  more  quickly  than  the  average  rate  for 
the  six  orders  considered.  In  Figure  1 , the  horizontal  width  of  each  polygon  at  the  Recent  time 
horizon  is  proportional  to  the  family  diversity  of  the  order  in  the  Recent  North  American 
fauna  (Table  2).  Between  Oligocene  and  Recent  times,  the  Hymenoptera  showed  the  greatest 
decrease  in  proportional  family  diversity  (from  23%  to  16%  in  Table  2,  or  a decrease  of  about 
30%  between  the  two  time  horizons).  Thus  the  Hymenoptera  are  likely  to  have  increased  in 
family  diversity  less  than  the  other  five  orders  between  Oligocene  and  Recent  times.  Taking  the 
conservative  position,  for  the  arguments  advanced  in  this  paper,  that  no  new  families  of  Hymen- 
optera evolved  in  or  immigrated  into  North  America  between  Oligocene  and  Recent  times,  it 
follows  that  orders  which  show  relative  decreases  in  family  diversity  of  less  than  30%  in  Table  2 
have  actually  increased  in  absolute  number  of  families.  The  approximate  amount  by  which  each 
order  increased  in  number  of  families  was  estimated  by  the  difference  between  the  proportional 
change  in  diversity  for  that  order  and  the  30%  decrease  of  the  Hymenoptera.  The  horizontal 
widths  of  the  polygons  for  the  Eocene  time  horizon  were  extrapolated  in  a similar  way  from  the 
Oligocene  widths,  except  that  for  this  time  interval  the  Diptera,  which  showed  the  greatest 
decrease  in  relative  family  diversity,  were  assumed  not  to  have  changed  in  number  of  families. 

These  estimated  changes  in  the  numbers  of  families  must  be  considered  approximate  minima  only. 
Undoubtedly  all  six  orders  increased  in  diversity  to  some  extent,  and  more  reliable  estimates  of 
the  diversity  changes  will  result  from  further  studies  of  the  included  faunas  and  from  studies  of 
additional  faunas  at  these  and  other  time  horizons. 

Thus,  the  Hemiptera  and  Homoptera  appear  to  have  evolved  little  at  the  family  level  since 
the  Eocene  (Fig  1 ).  The  Coleoptera  increased  most  rapidly  in  number  of  families  between  Eocene 
and  Oligocene  times.  The  Diptera  appear  to  have  increased  most  rapidly  in  number  of  families 
between  Oligocene  and  Recent  times.  The  Lepidoptera  appear  to  have  increased  in  number 
of  families  during  both  time  intervals.  The  Hymenoptera  appear,  like  the  Coleoptera,  to  have 
evolved  most  rapidly  at  the  family  level  between  Eocene  and  Oligocene  times.  Cockerell’s 
observation  that  some  families  of  Lepidoptera  and  Hymenoptera  are  absent  from  the  Eocene 
and  present  in  the  Oligocene  formations  now  seems  explicable  in  terms  of  faunal  evolution 
rather  than  local  paleoenvironmental  or  curatorial  biases. 

With  the  exception  of  the  Lepidoptera,  the  insect  orders  analysed  here  have  geological  ranges 
extending  back  well  beyond  the  Tertiary,  and  probably  diversified  shortly  after  their  first  appear- 
ances. However,  there  is  evidence  that  the  more  advanced  groups  within  these  orders  are  con- 
siderably younger.  Most  of  the  increases  in  diversity  during  the  Tertiary  probably  occurred  in 
these  more  advanced  groups.  For  example,  among  the  Diptera  the  earliest  known  Cyclorrhapha 
are  Cretaceous  (McAlpine  and  Martin,  1966;  McAlpine,  1970).  Similarly,  among  the  Hymenoptera, 
the  earliest  known  Apocrita  are  Cretaceous  (Riek,  1970).  Diversification  within  the  Tertiary 
is  most  easily  understood  for  the  Lepidoptera.  The  earliest  known  Lepidoptera  are  Early  Cretaceous 
(Whalley,  1977),  but  the  Cretaceous  and  Early  Tertiary  records  of  Lepidoptera  are  usually  of 
primitive  lepidopteran  groups  (e.g.  MacKay,  1969,  1970). 

The  radiation  of  flowering  plants,  coupled  with  tectonic  and  climatic  changes  during  the 
Tertiary,  seems  the  most  likely  explanation  for  the  radiation  of  butterflies  among  the  Lepidoptera, 
bees  among  the  Hymenoptera,  some  Cyclorrhapha,  and  some  Coleoptera.  In  addition,  certain 
parasitic  Hymenoptera  may  have  radiated  in  response  to  the  radiations  among  host  insects. 

It  has  been  shown  here  that  a significant  number  of  insect  families  probably  evolved  in  or 
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Fig.  1.  Changes  in  numbers  of  families  in  six  major  insect  orders  since  the  Eocene,  as  reconstructed  from  data  on  Early 
Tertiary  insect  faunas  of  North  America.  Horizontal  width  of  each  polygon  is  approximately  proportional  to  the 
number  of  families  extant  at  each  time  horizon.  See  text  for  explanation. 
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immigrated  to  North  America  during  the  Paleogene.  Assuming,  as  seems  likely,  that  similar 
evolutionary  events  occurred  during  the  Paleogene  in  other  faunas  and  other  continents,  some 
stratigraphic,  paleoenvironmental,  biogeographic  and  phylogenetic  implications  become  evident. 

First,  the  fossil  record  of  these  families  can  be  used  as  evidence  in  stratigraphic  dating  of 
their  formations.  For  example,  the  occurrence  of  butterflies  and  bees  would  suggest  that  the 
fauna  concerned  is  younger  than  Middle  Eocene. 

Second,  the  fact  that  significant  numbers  of  the  more  advanced  insect  families  had  not  yet 
evolved  in  the  Early  Paleogene  means  also  that  their  absence  from  an  Early  Paleogene  formation 
likely  has  no  paleoecological  significance.  Additional  evidence  will  be  required  to  determine 
which  families  have  significance  for  stratigraphic  and  paleoenvironmental  studies. 

Third,  biogeographic  studies  of  some  of  the  more  advanced  insect  families  must  take  into 
account  the  probability  that  distribution  patterns  of  the  families  should  be  reconstructed  on 
maps  based  on  Tertiary  continental  arrangements,  rather  than  on  Cretaceous  or  earlier  arrange- 
ments. 

Finally,  the  significance  for  phylogenetic  reconstruction  of  some  of  the  more  advanced  insect 
families  is  that  their  ancestry  may  lie  within  presently  defined  families  occurring  in  the  Cretaceous 
and  Paleogene.  Thus  Tertiary  fossils  do  have  significance  for  evolutionary  studies  of  insect  families. 
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This  paper  is  the  first  of  a projected  series  which  will  constitute  a revision  of  the  Rhysodini  of  the  world.  The  first  part 
consists  of  a new  classification  to  the  level  of  subgenus,  a synopsis  of  the  new  subgenus  Nitiglymmius,  a glossary  of  morpho- 
logical terminology  peculiar  to  the  study  of  Rhysodini,  and  the  bibliography  for  the  entire  series.  Illustrations  are  provided 
for  the  taxonomic  characters  used  in  the  definition  of  subtribes,  genera,  and  subgenera,  and  for  distinguishing  the  species  of 
Nitiglymmius.  A habitus  drawing  illustrates  each  genus  and  subgenus. 

The  species  are  arranged  in  five  sub  tribes  and  18  genera  as  follows.  I.  Sub  tribe  LEOGLYMMIINA:  Genus  Leoglymmius 
NEW  GENUS,  type-  L.  lignarius  (Olliff),  three  spp.  Australia.  II.  Subtribe  DHYSORINA:  three  genera,  Tangaroa  NEW  GENUS, 
Type-T.  Pensus  (Broun),  one  sp.,  New  Zealand;  Dhysores  Grouvelle,  type-D.  thoreyi  (Grouvelle),  four  spp.,  Africa;  Neo- 
dhysores  NEW  GENUS,  type- N.  seximpressus  NEW  SPECIES,  two  spp.,  Brazil.  Ill  Subtribe  RHYSODINA:  three  genus 
Rhysodes  Dalman,  type- R.  sulcatus  (Fab.),  two  spp.,  Palaearctic;  KupeaTViilP  GENUS,  type-K.  arcuatus  (Chevrolat),  one 
sp.,  New  Zealand;  KaveingaMs’lV  GENUS,  type- K.  abbreviata  (Lea),  seven  spp.,  New  Zealand,  New  Caledonia,  Australia, 

New  Guinea.  IV.  Subtribe  CLINIDIINA:  three  genera,  GrouvellinavYE’lP  GENUS,  type- G.  tubericeps  ( Fairmaire ),  four  spp., 
Madagascar;  Rhyzodiastes  Fairmaire,  type- R.  parumcostatus  (Fairmaire),  22  spp.,  Neotropical,  Australian,  South  Pacific, 
and  Oriental  Regions;  Ciinidium  Kirby,  type-C.  guildingii  Kirby,  41  spp.,  Holarctic  and  Neotropical.  V.  Subtribe  OMOGLYM- 
MIINA:  eight  genera,  Xhosores  NEW  GENUS,  type-K.  figuratus  (Germar),  one  sp.,  South  Africa;  Yamatoa  Bell,  type- 
Y.  niponensis  (Lewis),  seven  spp.,  Oriental;  Shyrodes  Grouvelle,  type- S.  dohertyi  (Grouvelle),  one  sp.,  Burma;  Srimara  NEW 
GENUS,  type- S.  planicollis  NEW  SPECIES,  one  sp.,  Viet  Nam;  Arrowina  NEW  GENUS,  type- A.,  taprobane  (Fairmaire), 
four  spp.,  Oriental;  Plesioglymmius  NEW  GENUS,  type-?,  elegans  (Grouvelle),  two  spp.,  Oriental,  Neotropical;  Pyxiglymmius 
NEW  GENUS,  type-?,  strabus  (Newman),  nine  spp.,  Oriental;  Omoglymmius  Ganglbauer,  type-O.  germari  (Ganglbauer),  43 
spp.,  nearly  world  wide. 

Five  subgenera  of  Omoglymmius  are  recognized:  Hemiglymmius  NEW  SUBGENUS,  type-O.  africanus  (Grouvelle),  nine 
spp.,  Africa,  Oriental,  and  New  World;  Orthoglymmius  NEW  SUBGENUS,  type-O.  sulcicollis  (Lewis),  nine  spp.,  Oriental; 

NEW  SUBGENUS,  type-C.  curvicosta  Chevrolat,  four  spp.,  West  Indies;  Arctoclinidium  Bell,  type-C.  sculp  tile  (Newman), 

10  spp.,  Holarctic;  Ciinidium  s.  str.,  23  spp.,  Neotropical. 

Five  subgenera  of  Omoglymmius  are  recognized:  Hemiglymmius  NEW  SUBGENUS,  type-O.  africanus  (Grouvelle),  seven 
spp.,  Africa,  Oriental,  and  Neotropical;  Orthoglymmius  NEW  SUBGENUS,  type-O.  sulicollis  (Lewis),  nine  spp.,  Oriental; 
Navitia,  NEW  SUBGENUS,  type-O.  intrusus  (Grouvelle),  one  sp.,  Fiji;  Nitiglymmius  NEW  SUBGENUS,  type-O.  fulgens, 

NEW  SPECIES,  seven  spp.,  Fiji,  Solomons,  New  Guinea;  Omoglymmius  s.  str.,  19  spp.,  Holarctic,  S.  Pacific,  Oriental. 

The  following  new  species  are  described:  Neodhysores  seximpressus,  Srimara  planicollis,  Ciinidium  (Protainoa)  extrarium, 
and  seven  species  in  Omoglymmius,  subgenus  Nitiglymmius,  O.  fulgens,  O.  lustrans,  O.  toxopei,  O.  hornabrooki,  O.  offaflnus, 

O.  zimmermani,  and  O.  greensladei. 

Yamatoa  longior  (Grouvelle)  is  changed  from  a subspecies  to  a full  species,  while  the  following  names,  formerly  synonymized . 
are  ranked  as- species:  Kaveinga  orbitosa  (Broun),  Rhysodiastes  parumcostatus  (Fairmaire),  R.  liratus  (Newman),  Pyxiglymmius 
armatus  (Arrow).  Ciinidium  allegheniense  georgicum  Bell  and  Bell  is  synonymized  with  C.  apertum  Reitter,  and  C.  turquinense 
Bell  with  C.  chevrolati  Reitter. 

Cet  article  est  la  premiere  d’une  sfrie  qui  constitueront  une  revue  taxonomique  des  Rhysodini  du  monde.  La  premiere 
partie  est  composde  d’une  nouvelle  classification  au  niveau  de  sous-genre,  d’un  resumd  du  nouveau  sous-genre  Nitiglymmius, 
d'un  glossaire  de  la  terminologie  morphologique  propre  a Vetude  des  Rhysodini,  et  de  la  bibliographic  de  la  sdrie  complet.  Nous 
fournissons  des  illustrations  des  caracteres  que  nous  employons  pour  les  definitions  des  sous-tribus,  des  genres,  et  des  sous- 
genres,  et  pour  la  separation  des  espe'ces  des  Nitiglymmius.  Une  illustration  de'montre  V aspect  ty pique  de  chaque  genre  ou 
sous-genre. 

La  tribu  se  portage  parmi  cinque  sous-tribus  et  dix-huit  genres  de  cette  faqon.  I.  Sous-tribu  LEOGLYMMIINA:  Genre 
Leoglymmius,  NOUVEA  U GENRE,  type-L.  lignarius  (Olliff),  trois  spp. , Australie.  II.  Sous-tribu  DHYSORINA:  trois genres. 
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Tangaroa NO UVEAU  GENRE,  type- T.  pensus  (Broun),  une  sp.,  Nouvelle  Zdende;  Dhysores  Grouvelle,  type-O.  thoreyi 
(Grouvelle),  quatre  spp.,  Afrique;  Neodhysores  NOUVEA  U GENRE,  type- N.  seximpressus  NOUVELLE  ESPECE,  deux 
spp.,  Bresil.  III.  Sous-tribu  RHYSODINA:  trois  genres,  R.hysodes  Dalman,  type- R.  sulcatus  (Fab.),  deux  spp.,  Palearctique; 

Kupea  NOUVEA  U GENRE,  type-  K.  arcuatus  (Chevrolat),  une  sp.,  Nouvelle  Zdende;  Kaveinga  NOUVEA  U GENRE,  type- 
K.  abbreviata  (Lea),  sept  spp.,  Nouvelle  Zdende,  Nouvelle  Caledonie,  Australie,  Nouvelle  Guinde.  IV.  Sous-tribu  CLINIDIINA: 
trois  genres.  Grouvellina  NOUVEA  U GENRE,  type- G.  tubericeps  (Fairmaire),  quatre  spp.,  Madagascar;  Rhyzodiastes  Fair- 
maire,  type- R.  parumcostatus  (Fairmaire),  22  spp.,  Rdgion  Neotropicale,  Australie,  Sud  Pacifique,  et  Region  Orientate; 

Clinidium  Kirby,  type-C.  guildingii Kirby,  41  spp.,  Regions Holarctique  et Neotropical.  V.  Sous-tribu  OMOGLYMMIINA: 
huit  genres,  Xhosores  NOUVEAU  GENRE,  type-X.  flguratus  (Germar),  une  sp.,  Sud  Afrique;  Yamatoa  Bell,  type-Y. 
niponensis  (Lewis),  sept  spp.,  Orientate;  Shyrodes  Grouvelle,  type- S.  dohertyi  (Grouvelle),  une  sp.,  Birmanie;  Srimara 
NOUVEAU  GENRE,  type-  S.  planicollis  NOUVELLE  ESPECE,  une  sp.,  Viet  Nam;  Arrowina  NOUVEA  U GENRE;  type- 
A.  taprobanae  (Fairmaire),  quatre  spp.,  Orientate;  Plesioglymmius  NOUVEA  U GENRE,  type—?,  elegans  (Grouvelle),  deux 
spp.,  Orientate,  Neotropical;  Pyxiglymmius NOUVEA UX  GENRE,  type-?,  strabus  (Newman),  neufspp.,  Orientate; 

Omoglymmius  Ganglbauer,  type- O.  germari  (Ganglbauer),  43  spp.,  presque  mondial. 

Clinidium  se  devise  parmi  cinque  sous-genres:  Mexiclinidium  NOUVEAUX SOUS-GENRE,  type-C.  mexicanum  Chev.,  trois 
spp.,  Mexique,  Guatemala;  Protainoa  NOUVEAUX  SOUS-GENRE,  type-C.  extrariam  NOUVELLE  ESPECE,  une  sp.,  probable- 
ment  Mexique ; Tainoa  NOUVEAU  SOUS-GENRE,  type—C.  curvicosta  Chevrolat,  quatre  spp.,  Indes  Occidentales;  Arcto- 
clinidium  Bell,  type-C.  sculp  tile  (Newman),  dix  spp.,  Holarctique;  Clinidium  s.  str.,  23  spp.,  Ndotropicale. 

Omoglymmius  se  devise  parmi  cinque  sous-genres:  Hemiglymmius  NOUVEA U SOUS-GENRE,  type-O.  africanus  (Grouvelle), 
neufspp.,  Afrique,  Orientate,  Nouveau  Monde;  Orthoglymmius  NOUVEA  U SOUS-GENRE,  type-O.  sulcicollis  (Lewis),  neuf  spp., 
Orientate;  Navitia  NOUVEA  U SOUS-GENRE,  type  O.  intrusus  (Grouvelle),  une  spp.,  Fiji;  Nitiglymmius  NOUVEAU  SOUS- 
GENRE,  type-O.  fulgens  NOUVELLE  ESPECE,  sept  spp.,  Fiji,  Ties  Solomons,  Nouvelle  Guinde;  Omoglymmius  s.  str.,  dix- 
sept  spp.,  Holarctique,  Ties  du  Sud  Pacifique,  Orientate. 

Nous  ddcrirons  ces  nouvelles  especes:  Neodhysores  seximpressus,  Srimara  planicollis,  Clinidium  (Protainoa)  extrarium,  et 
sept  especes  du  genre  Omoglymmius,  sous-genre  Nitiglymmius,  O.  fulgens,  O.  lustrans,  O.  toxopei,  O.  hornabrooki,  O.  offafinus, 

O.  zimmermani,  et  O.  greensladei. 

Nous  changeons  Yamatoa  longior  (Grouvelle)  dune  sousespeces a une  espece,  et  ces  nommes,  autrefois  regards  comme 
synonymes,  nous  regardons  comme  espices:  Kaveinga  orbitosa  (Broun),  Rhyzodiastes  parumcostatus  (Fairmaire) , R.  liratus 
(Newman),  Pyxiglymmius  armatus  (Arrow).  Nous  decouvrdmes  que  Clinidium  allegheniense  georgicum  Bell  et  Bell  est  un 
synonyme  de  C.  apertum  Reitter,  et  C.  turquinense  Bell  est  un  synonyme  de  C.  chevrolati  Reitter. 
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INTRODUCTION 

The  Rhysodini  have  traditionally  been  regarded  as  a small  independent  family,  Rhysodidae. 
At  first  they  were  classified  with  superficially  similar  wood-  and  bark-inhabiting  families  of  the 
Suborder  Polyphaga,  such  as  the  Colydiidae.  Eater  authors  recognized  that  Rhysodidae  should 
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be  placed  in  Suborder  Adephaga,  as  shown  in  the  larva  by  the  six-segmented  leg,  and  in  the 
adult  by  the  interruption  of  the  first  visible  sternum  by  the  hind  coxae,  the  character  of  the 
venation  of  the  hind  wing,  and  the  presence  of  a notopleural  suture  on  the  prothorax.  Only 
one  of  the  usual  diagnostic  features  of  Adephaga  is  absent:  there  are  no  separate  prothoracic 
pleura,  since  the  sternopleural  suture  is  not  evident.  (Shallow  grooves  in  some  species  occupy 
the  sites  of  the  sternopleural  sutures,  but  are  not  true  sutures.)  Thus  Rhysodini  have  the  pro- 
thoracic  pleura  united  to  the  prosternum  in  contrast  to  polyphagous  beetles,  which  have  them 

fused  to  the  pronotum. 

Bell  and  Bell  (1962)  concluded  that  Rhysodini  are  a highly  specialized  group  of  ground 
beetles  (Carabidae),  and  should  not  have  family  status  unless  the  other  major  groups  of  ground 
beetles  are  given  the  same  rank.  Some  authors  reject  this  hypothesis;  others  accept  it.  Forsyth 
(1972)  has  found  additional  supporting  evidence  in  structural  features  of  the  pygidial  glands. 

At  the  moment,  there  is  no  consensus  on  the  limits  of  the  subfamilies  of  Carabidae,  so  we 
prefer,  at  the  present,  to  give  the  Rhysodini  the  rank  of  tribe,  and  to  leave  open  the  question 
of  its  placement  among  the  subfamilies. 

World  revisions  of  the  Rhysodini  have  been  published  by  Grouvelle  (1903)  and  Arrow  (1942), 
while  Hincks  (1950)  produced  the  most  recent  catalogue  of  species.  Bell  (1970)  reviewed  the 
North  American,  Central  American,  and  West  Indian  species.  Brinck  (1965)  reviewed  the  South 
African  species,  Dajoz  (1975),  the  European  ones,  while  Vulcano  and  Pereira  (1975a,  1975b) 
revised  the  South  American  ones.  B.P.  Moore  is  planning  to  revise  the  Australian  species. 

Descriptions  in  the  works  of  previous  authors  are  almost  invariably  too  incomplete  and 
superficial  to  allow  the  recognition  of  their  species,  and  almost  none  of  them  included  illu- 
strations. In  the  course  of  a sabbatical  leave,  my  wife  and  I have  been  able  to  study  and 
illustrate  almost  all  of  the  extant  type  specimens  in  the  group.  In  addition,  we  have  found 
many  undescribed  species  from  almost  all  parts  of  the  world,  actually  outnumbering  the  de- 
scribed species. 

This  present  work  is  planned  as  the  first  of  a series.  It  contains  a new  classification  for  the 
tribe,  to  the  level  of  subgenus.  The  placement  of  all  previously  described  species  in  this  classi- 
fication is  indicated,  except  for  the  following,  of  which  the  types  are  lost  or  inaccessible,  namely, 
Rhysodes  ichthyocephalus  Lea  (1904),  Rhysodes  planatus  Lea  (1904),  and  Rhysodes  puncto- 
lineatus  Grouvelle  (1903).  In  addition,  several  new  species  have  been  described  to  serve  as  the 
type  species  of  new  higher  taxa  which  contain  no  previously  known  species.  The  subgenus 
Nitiglymmius  is  treated  in  full,  since  none  of  its  seven  species  have  been  previously  described. 

Future  parts  of  this  work  will  include  reviews  of  the  genera,  including  redescriptions  and 
illustrations  of  most  previously  described  species  as  well  as  descriptions  of  many  new  species. 

This  will  be  followed  by  a complete  review  of  the  comparative  morphology,  phylogeny  and 
zoogeography  of  the  group. 

The  higher  classification  in  current  use  is  that  of  Grouvelle  (1903).  He  recognized  two  genera, 
Rhysodes  Dalman  1823  and  Clinidium  Kirby  1835.  He  divided  each  genus  into  subgenera, 

Rhysodes  into  Rhysodes  sensu  stricto,  Omoglymmius  Ganglbauer  1892,  Dhysores  Grouvelle 
1903,  and  Shyrodes  Grouvelle  1903;  and  Clinidium  sensu  stricto,  and  Rhyzodiastes  Fairmaire  1895. 
Arrow  (1942)  followed  Grouvelle’s  classification  exactly,  but  substituted  informal  species- 
group  names  for  the  subgenera  recognized  by  Grouvelle. 

Our  studies  indicate  that  the  system  of  Grouvelle  is  not  natural,  and  hence  his  classification 
is  not  valid.  In  particular,  his  concept  of  subgenus  Omoglymmius  contains  groups  which  are 
not  closely  related  to  one  another.  One  group  of  species  is  clearly  related  to  Clinidium,  another 
is  related  to  Shyrodes,  and  a third  contains  the  most  isolated  and  most  primitive  of  living 
Rhysodini.  Accordingly,  we  propose  a new  classification  containing  five  subtribes  and  18 
genera.  This  may  seem  to  be  a radical  departure.  However,  previous  studies  have  been  extremely 
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superficial,  and  have  failed  to  reveal  the  extent  of  structural  divergence  within  the  tribe.  Pro- 
found differences  in  head  and  eye  structure,  in  elytral  striation,  in  number  of  tibial  spurs,  in 
genitalia,  and  in  antennal  chaetotaxy,  are  quite  comparable  to  intergeneric  differences  in  other 
groups  of  beetles. 

Bell  proposed  elevation  of  Omoglymmius  to  the  rank  of  genus,  (1975)  and  the  separation  of 
certain  species  as  the  new  genus  Yamatoa  (1977).  Both  of  these  changes  were  forced  by  pub- 
lication deadlines  for  regional  faunas.  To  avoid  further  instability  in  the  nomenclature,  we 
present  here  the  entire  new  classification  at  once,  without  waiting  to  complete  the  work  at  the 
species  level.  Table  1 is  a classified  list  of  taxa  from  subtribe  to  subgenus. 


Table  1 . List  of  subtribes,  genera,  and  subgenera  of  the  tribe  Rhysodini. 


LEOGLYMMIINA 

Clinidium  (Cont.) 

Leoglymmius,  new  genus 

Arcto clinidium  Bell,  1970 

DHYSORINA 

Clinidium  (sensu  stricto) 

Tangaroa,  new  genus 

OMOGLYMMIINA 

Dhy sores  Grouvelle,  1903 

Xhosores,  new  genus 

Neodhysores,  new  genus 

Yamatoa  Bell,  1977 

RHYSODINA 

Shyrodes  Grouvelle,  1 903 

Rhysodes  Dalman,  1823 

Srimara,  new  genus 

Kupea,  new  genus 

Plesioglymmius,  new  genus 

Kaveinga,  new  genus 

Arrowina,  new  genus 

CLINIDIINA 

Pyxiglymmius,  new  genus 

Grouvellina,  new  genus 

Omoglymmius  (sensu  lato)  Ganglbauer,  1892, 

Rhyzodiastes  Fairmaire,  1895 

Hemiglymmius,  new  subgenus 

Clinidium  (sensu  lato)  Kirby,  1835 

Navitia,  new  subgenus 

Mexiclinidium,  new  subgenus 

Orthoglymmius,  new  subgenus 

Protainoa,  new  subgenus 

Omoglymmius  (sensu  stricto) 

Tainoa,  new  subgenus 

Nitiglymmius,  new  subgenus 

SOURCES  OF  MATERIAL 

The  following  abbreviations  designate  collections  cited  in  Part  I of  this  series.  The  names  of 
the  curators  appear  in  parentheses. 

AMNH  American  Museum  of  Natural  History,  New  York  (L.  Herman) 

BMNH  British  Museum,  Natural  History,  London  (R.  Pope) 

BPBM  Bernice  P.  Bishop  Museum,  Honolulu  (G.  Samuelson) 

BSL  Naturhistorisches  Museum,  Basel  (W.  Wittmer) 

LEI  Rijksmuseum  von  Natuurlijke  Historic,  Leiden  (J.  Krikken) 

MCZ  Museum  of  Comparative  Zoology,  Harvard,  Cambridge  (J.  Lawrence) 

NMNZ  National  Museum  of  New  Zealand,  Wellington  (R.  Ordish) 

TAXONOMIC  METHODS 

The  Rhysodini  present  special  difficulties  to  the  practitioner  of  twentieth' century  taxonomic 
methods.  The  specimens  borrowed  by  us  include  at  least  175  unnamed  species.  Most  previously 
described  and  new  species  are  represented  by  few  specimens,  and  many  are  represented  only 
by  a single  specimen  or  a pair  of  specimens.  With  such  limited  material  it  was  not  possible  to 
study  the  internal  genitalia  or  the  hind  wings  of  every  species.  We  limited  dissections  to  species 
represented  by  good  series.  Consequently,  we  can  merely  suggest  the  phylogenetic  affinities 
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which  the  genitalia  seem  to  suggest,  and  cannot  use  them  within  a genus  or  subgenus.  Fortun- 
ately, the  Rhysodini  have  elaborate  secondary  sexual  differences,  which  are  useful  in  recognizing 
closely  related  species,  and  thus  substitute  to  some  extent  for  genitalic  characters. 

The  hind  wings  are  difficult  to  study  because  the  elytra  lock  very  firmly  to  the  abdomen, 
making  it  risky  to  attempt  to  separate  them  in  old  specimens.  In  those  species  which  we  have 
studied,  there  is  a strong  correlation  between  development  of  eyes  and  hind  wings.  Among 
those  studied  so  far,  all  specimens  which  have  reduced  and  modified  eyes  also  have  vestigial 
hind  wings.  Wing  dimorphism  is  unknown  among  Rhysodini. 

The  paucity  of  specimens  is  not  easily  corrected.  Presence  of  a rhysodine  species  in  a part- 
icular area  cannot  be  regarded  as  certain  until  two  specimens,  independently  collected,  are 
known.  Less  than  half  of  the  known  species  meet  this  standard.  Rhysodines  are  rare  and  secre- 
tive insects.  Many  are  restricted  to  old,  undisturbed  forests  with  very  large  trees.  Some  rhysodines 
have  probably  been  extirpated  by  reckless  cutting  of  tropical  forests  in  the  past  few  decades, 
and  many  more  are  threatened.  Many  endangered  species  are  located  in  politically  unstable  areas, 
where  further  collecting  is  impossible.  Some  undescribed  single  specimens  from  the  nineteenth 
century  may  represent  species  already  extinct.  If  we  were  to  exclude  all  such  forms,  or  all  forms 
with  vague  or  questionable  locality  data,  the  result  would  be  a false  picture  of  the  divergence 
and  diversity  of  the  tribe.  We  will  name  and  describe  all  clearly  distinct  species  whatever  the 
status  of  the  locality  data.  Probably  most  of  the  nineteenth  century  specimens  have  correct 
labels,  as  far  as  they  go.  A few  doubtful  cases  are  discussed  where  appropriate. 

Color  is  of  no  help  in  distinguishing  species  of  Rhysodini.  In  the  field,  almost  all  specimens 
appear  dark  reddish  brown  to  black.  Under  the  microscope  with  a good  light,  the  same  specimens 

look  more  or  less  rufous.  There  is  a good  deal  of  variation,  even  with  a single  series  of  specimens 
and  it  seems  probable  that  each  individual  darkens  slowly  through  its  adult  life,  though  light 
red  or  yellowish  specimens  are  certainly  tenerals.  Since  color  is  rarely  of  help,  we  have  usually 
omitted  it  from  the  descriptions.  In  many  brachypterous  species,  the  cornea  of  the  eye  becomes 
pigmented  in  darker  (presumably  older)  specimens,  and  in  the  extreme,  the  eye  may  become 
completely  opaque.  All  rhysodines  currently  known  appear  to  have  functional  eyes,  at  least 
as  young  adults. 

The  unique  structure  of  these  beetles  has  forced  rhysodine  taxonomists  to  coin  many  new 
terms.  A general  introduction  to  morphology  of  rhysodines  is  in  Bell  (1970).  We  intend  to  give 
a fuller  treatment  to  the  subject  in  later  parts  of  this  monograph.  In  the  interim,  we  provide 
below  a glossary  of  terms  which  might  not  be  known  by  a general  coleopterist,  or  which  have 
a special  meaning  when  applied  to  Rhysodini. 

GLOSSARY 

Angular  setae  (Fig.  4)  — one  or  two  setae  (in  few  specimens)  located  at  or  near  the  poster- 
ior angle  of  the  pronotum.  The  angular  seta  is  not  included  in  counts  of  marginal  setae. 

Antennal  groove  (Figs.  1,  2)  — a groove  medial  to  the  head  margin  above  the  antenna,  and 
separating  the  antennal  lobe  from  the  temporal  lobe. 

Antennal  lobe  (Fig.  2)  — a lobe  on  the  dorsal  surface  of  the  head,  dorsad  to  the  base  of  the 
antenna. 

Antennal  rim  - the  elevated  margin  of  the  head  dorsad  to  the  antennal  base;  homologous 
to  an  antennal  lobe,  but  not  lobe-like  in  character,  forming  a sharp  linear  elevation. 

Anterior  lateral  pit  (Fig.  5)  — one  of  a pair  of  pits  near  the  anterior  margin  of  the  pronotum; 
in  those  specimens  with  complete  paramedian  groove,  located  at  the  anterior  ends  of  these 
grooves. 

Anterior  median  pit  (Fig.  4)  - a pit  at  the  anterior  end  of  the  median  groove  of  the  pronotum 
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usually  marked  by  a broadening  of  the  median  groove. 

Anterior  tentorial  pits  (Fig.  15C)  — a pair  of  pits  on  the  dorsal  surface  of  the  head,  just  an- 
terior to  the  bases  of  the  antennae.  The  morphological  identity  of  these  pits  is  obscured  by  the 
absence  of  a clypeal  suture. 

Apical  setae  (Fig.  9)  — the  circle  of  large  setae  near  the  apex  of  each  antennal  segment. 

Apical  striole  (Fig.  10)  — a short  fragment  of  a stria  on  the  outer  face  of  the  apical  tubercle 
of  the  elytron.  It  usually  appears  as  a curved  row  of  punctures  arising  from  the  marginal  stria, 
and  curving  back  towards  it  distally.  Compare  with  partial  stria. 

Apical  teeth  — non-articulated  pointed  processes  at  the  distal  end  of  the  tibiae.  The  anterior 
tibia  has  an  anterior  and  a posterior  apical  tooth,  with  the  tarsus  arising  between  them. 

Apical  tubercle  (Figs.  10,  1 1)  - an  elevated  region  along  the  lateral  margin  of  the  elytron 
near  the  apex,  bounded  medially  by  the  subapical  impression. 

Basal  impression  (Figs.  4,  5)  — a depressed  area  near  the  base  of  the  pronotum,  just  medial 
to  the  posterior  angle.  Compare  with  discal  striole,  paramedian  groove. 

Basal  setae  (of  antennae)  (Fig.  9)  - a circle  of  large  setae  located  proximad  to  the  apical  setae 
on  certain  antennal  segments.  When  only  one  series  of  large  setae  is  present,  it  represents  the 
apical  setae. 

Basal  setae  (of  pronotum)  — setae  on  the  posterior  margin  of  the  pronotum  medial  to  the 
basal  impression. 

Basilateral  lobe  (Fie.  4)  — in  those  species  which  do  not  have  paramedian  grooves,  the  portion 
of  the  pronotal  disc  lateral  to  the  basal  impression. 

Beard  — a densely  setose  area  on  the  mentum,  near  the  midline,  and  well  back  from  the  an- 
terior margin. 

Calcar  (Fig.  49)  — a process  or  angle  on  the  medial  side  of  the  apex  of  the  tibia  of  the  mid- 
dle or  hind  leg  in  male  Rhysodini,  and  the  most  convenient  means  of  determining  the  sex  of 
specimens. 

Carina  (of  pronotum)  ( Fig.  5)  — one  of  four  elevated  ridges  on  the  pronotum  of  those  species 
which  have  complete  paramedian  grooves.  These  ridges  are  rounded  or  flattened,  and  are  not 
carinae  in  the  usual  sense  of  the  word,  though  they  have  been  so  termed  in  the  literature  on 
Rhysodini. 

Cauda  (Fig.  1 1)  — a lobe  at  the  tip  of  the  elytron  formed  by  a projection  from  each  elytron. 

Cleaning  organ  — a comb  of  setae  located  on  the  medial  surface  of  the  anterior  tibia,  and 
probably  used  to  groom  the  antennae  (as  is  the  homologous  structure  in  other  Carabidae). 

Cone  (Fig.  8)  — the  distal  portion  of  the  eleventh  antennal  segment,  largely  or  entirely  covered 
by  minor  setae. 

Corpus  (Fig.  8)  — the  main  part  of  an  antennal  segment,  excluding  its  articulating  condyle, 
and  in  the  case  of  the  eleventh  segment,  also  excluding  the  cone. 

Discal  striole  (Fig.  4)  — a more  or  less  linear  anterior  prolongation  of  the  basal  impression  of 
the  pronotum. 

Frontal  groove  (Fig.  1)  — one  of  a pair  of  grooves  extended  anteriorly  from  the  frontal  space, 
separating  the  median  lobe  from  the  temporal  lobes. 

Frontal  pit  — a deep  depression  in  the  dorsal  surface  of  the  head  between  the  temporal  lobes, 
usually  partly  concealed  in  dorsal  view  by  the  tip  of  the  median  lobe  and  the  medial  angles  of 
the  temporal  lobe. 

Frontal  space  (Fig.  1)  — the  visible  external  opening  of  the  frontal  pit,  bounded  anteriorly 
by  the  median  lobe,  laterally  by  the  temporal  lobes,  and  limited  posteriorly  by  the  medial 
angles  of  the  temporal  lobes. 

Gular  groove  (Fig.  3)  — one  of  a pair  of  grooves  which  separate  the  genae  from  the  mentum. 
They  converge  posteriorly,  almost  meeting  at  the  neck. 
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Gular  tubercle  (Fig.  3)  — a median  tubercle  between  the  posterior  ends  of  the  gular  grooves. 

Humeral  tubercle  — a tooth-like  or  shelf-like  projection  from  the  anterior  lateral  angle  of  the 
elytron. 

Inner  carina  (Fig.  5)  — the  elevated  ridge  lying  between  the  median  groove  and  one  of  the 
paramedian  grooves  of  the  pronotum. 

Intercoxal  pit  — median  pit  on  prosternal  process. 

Intermediate  tooth  - a tooth  located  near  the  proximal  end  of  the  cleaning  organ.  Easily 
mistaken  for  the  proximal  tibial  spur  which,  if  present,  is  located  in  the  same  vicinity. 

Lateral  pit  — a concavity  on  each  side  of  an  abdominal  sternum,  usually  restricted  to  females. 
In  some  species,  at  least,  the  hind  calcars  of  the  male  are  inserted  into  the  lateral  pits  during 
mating.  In  some  species  lateral  pits  occur  in  both  sexes  and  appear  to  accommodate  the  apex 
of  the  hind  femora  when  the  beetle  is  in  a tight  place. 

Marginal  carina  — the  narrow  raised  rim  laterad  to  the  marginal  groove  of  the  pronotum,  or 
between  the  inner  and  outer  marginal  grooves,  when  both  are  present. 

Marginal  groove  (Fig.  4)  — an  impressed  line  just  medial  to  the  lateral  margin  of  the  pronotum. 
In  some  groups  there  are  two  grooves  (an  outer  and  an  inner  one),  and  the  marginal  carina  lies 
between  them. 

Marginal  setae  — setae  located  along  the  marginal  groove  of  the  pronotum.  In  counting  them, 
the  angular  seta  is  not  included. 

Marginal  stria  (Fig.  10)  — the  most  lateral  true  stria  of  the  elytron,  passing  along  the  lower 
margin  of  the  apical  tubercle  to  the  elytral  suture,  where  it  usually  joins  the  first,  or  sutural 
stria.  There  may  appear  to  be  additional  striae  ventral  to  the  marginal  stria.  The  dorsal  bound- 
ary of  the  reflexed  epipleural  margin  usually  looks  like  a stria,  and  there  is  often  a short  stria- 
like  depression  between  it  and  the  marginal  stria  in  the  humeral  region.  The  true  marginal  stria 
may  be  identified  by  its  relationship  with  the  apical  tubercle  and  the  sutural  stria.  The  marginal 
stria  is  an  important  landmark,  because  the  numbering  of  the  striae  is  confusing,  since  striae  tend 
to  be  lost  from  the  more  medial  part  of  the  elytron.  If  the  striation  has  not  been  reduced,  the 
marginal  stria  will  be  the  seventh  one  from  the  suture. 

Medial  angle  (Fig.  2)  — a projecting  angle  or  point  on  the  medial  margin  of  the  temporal 
lobe. 

Median  groove  (Fig.  4)  - the  sulcus  in  the  midline  of  the  pronotum,  containing  the  anterior 
and  posterior  median  pits. 

Median  lobe  (Fig.  1)  — the  convex  area  in  the  midline  of  the  head,  extending  from  the  clypeus 
to  the  frontal  space,  and  separated  from  the  temporal  lobes  by  the  frontal  grooves  and  from 
the  antennal  lobes  by  the  postclypeal  grooves. 

Metasternal  pit  — a pit  in  the  midline  of  the  metasternum  just  anterior  to  the  first  abdominal 
sterna. 

Metasternal  sulcus  — a median  groove  extending  the  entire  length  of  the  metasternum,  found 
in  only  a few  species. 

Minor  setae  (Figs.  6— 8)  — a group  of  many  short  setae  on  the  antennae;  much  shorter  and 
more  numerous  than  the  apical  or  basal  setae;  minor  setae  are  generally  distributed  on  the  cone 
of  Segment  XI,  but  the  pattern  on  the  more  proximal  segments  forms  a series  of  valuable  tax- 
onomic characters. 

Occipital  angle  (Fig.  2)  — an  angle  on  the  posteriomedial  margin  of  the  temporal  lobe,  post- 
erior to  the  medial  angle,  and  often  ill-defined. 

Orbital  groove  (Fig.  1)  — a groove  on  the  lateral  margin  of  the  temporal  lobe,  just  medial 
to  the  upper  edge  of  the  eye,  and  often  appearing  as  a posterior  continuation  of  the  antennal 
groove. 

Outer  carina  (Fig.  5)  — the  elevated  ridge  between  the  paramedian  groove  and  the  marginal 
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groove  of  the  pronotum. 

Parafrontal  boss  (Fig.  2)  — an  isolated  convex  glabrous  area  lateral  to  the  median  lobe  and 
medial  to  the  antennal  lobe,  separated  from  the  temporal  lobe  by  the  postantennal  groove, 
from  the  antennal  lobe  by  the  antennal  groove,  and  from  the  median  lobe  by  the  postclypeal 
groove. 

Paramedian  groove  (Fig.  5)  — a groove  extending  from  the  anterior  to  the  posterior  margin 
of  the  pronotum  about  halfway  between  the  median  groove  and  the  lateral  margin,  and  separ- 
ating the  inner  carina  from  the  outer  carina.  The  most  posterior  portion  is  deepened  to  form 
the  basal  impression. 

Partial  stria  (in  Clinidium,  subgenus  Tainoa)  (Fig.  3 1)  — a short  stria  in  the  apical  half 
of  the  elytron,  between  the  first  and  second  fully  developed  striae.  Compare  with  apical  striole. 

Pilosity  — a fine,  dense  covering  of  very  short  hairs,  in  which  the  separate  hairs  are  clearly 
visible  at  low  magnification. 

Pollinosity  — a covering  of  very  minute  hairs  which  are  so  small  as  to  be  indistinguishable 
at  low  powers  of  magnification.  Pollinose  areas  look  “frosted”  or  “waxy”.  Pollinosity  grades 
into  pilosity  as  the  hairs  become  larger. 

Postantennal  groove  (Fig.  2)  — a short  groove  extended  obliquely  from  the  frontal  groove 
to  the  head  margin,  at  the  junction  of  the  antennal  and  orbital  grooves;  present  in  only  a few 
species,  where  it  separates  the  parafrontal  boss  from  the  temporal  lobe. 

Postantennal  pit  (Fig.  15C)  — a pit  at  the  junction  of  the  antennal  and  orbital  grooves,  near 
the  lateral  margin  of  the  head  between  the  base  of  the  antenna  and  the  eye.  It  is  conspicuous 
in  only  a few  species. 

Postclypeal  groove  (Fig.  1)  — a groove  extended  posteriorly  from  the  anterior  tentorial  pit 
to  the  junction  of  the  frontal  groove  and  the  antennal  groove,  and  separating  the  antennal  lobe 
from  the  median  lobe. 

Posterior  lateral  pit  — a small,  deep  pit  in  the  posterior  part  of  the  paramedian  groove,  or 
in  the  basal  impression;  it  extends  ventromedially  into  the  posterior  end  of  the  inner  carina. 

Posterior  median  pit  (Fig.  4)  — a pit  at  the  posterior  end  of  the  median  groove  of  the  pro- 
notum, usually  marked  by  a broadening  of  the  median  groove. 

Posterior  tentorial  pit  (Fig.  3)  — a pair  of  pits  on  the  ventral  surface  of  the  head  at  the  an- 
terior end  of  the  gular  groove. 

Postlabial  setae  (Fig.  3)  — 1—3  pairs  of  prominent  setae  on  the  mentum  well  behind  the  an- 
terior margin.  Compare  beard. 

Postorbital  tubercle  (Figs.  3,  62C)  — a prominence  on  the  posterior  side  of  the  head,  best 
seen  in  lateral  view,  directly  posterior  to  the  eye.  Compare  suborbital  tubercle. 

Precoxal  carina  — a short  ridge  extended  anteriorly  across  the  prosternum  from  the  coxal 
cavity  towards  the  anterior  margin. 

Precoxal  setae  — setae  anterior  to  the  coxa  of  the  front  leg. 

Prefrontal  pit  (Fig.  15C)  — one  of  a pair  of  pits  on  either  side  of  the  midline  anterior  to  the 
frontal  space;  found  only  in  specimens  of  genera  which  lack  frontal  grooves. 

Prelabial  setae  (Fig.  3)  — a group  of  setae  along  the  anterior  margin  of  the  mentum.  Com- 
pare beard  and  postlabial  setae. 

Proximal  tooth  — a tooth  on  the  medial  margin  of  the  anterior  tibia  distinctly  proximad  to 
the  cleaning  organ.  Compare  intermediate  tooth. 

Scarp  — a vertical  surface  separating  two  horizontal  surfaces  at  different  levels.  In  all  Rhyso- 
dini  there  is  a distinct  basal  scarp  on  the  elytron.  In  Srimara  there  is  also  a basal  scarp  on  the 
pronotum. 

Spur  — an  articulated,  spine-like  structure  at  the  tip  of  a tibia.  In  Rhysodini  there  may  be 
difficulty  in  distinguishing  tibial  spurs  from  teeth,  which  are  solid  outgrowths  of  the  tibia 
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Figs.  1,2,  head,  dorsal  aspect,  diagrammatic.  Fig.  3,  head,  ventral  aspect,  diagrammatic.  Figs.  4,5,  pronotum,  dorsal  aspect, 
diagrammatic.  Figs.  6-9,  Antennal  Segments  IX-XI,  ventral  aspect— Fig.  6,  C.(Clinidium)  incis  Bell.  Fig.  7,  Leoglymmius 
species.  Fig.  8,  O (Omoglymmius)  germari  Ganglbauer.  Fig.  9,  Omoglymmius  (Hemiglymmius)  species.  Figs.  10,  11,  right 
elytron*  posterior-dorsal  aspect-Fig.  10,  Rhysodes  sulcatus  (Fabricius).  Fig.  11,  Clinidium  (Arctoclinidium)  baldufi  Bell. 
Fig.  12.  Leoglymmius  species:  A,  habitus,  dorsal  aspect;  B,  head,  ventral  aspect  (arrow  indicates  suture  separating  gena  from 
mentum). 
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itself,  particularly  on  the  anterior  tibia. 

Stylet  (Fig.  6)  — a needle-like  or  awl-like  structure  at  the  tip  of  the  eleventh  segment  of  the 
antenna.  When  well  developed  it  is  clearly  a separate  sclerite,  perhaps  a modified  seta.  When 
very  small,  it  is  had  to  distinguish  from  a sclerotized  point  on  the  cone. 

Subapical  impression  (Fig.  10)  — a deeply  depressed  area  near  the  tip  of  the  elytra,  bounded 
laterally  by  the  apical  tubercle. 

Subapical  tubercle  — (Fig.  1 1)  — a tubercle  medial  to  the  apical  tubercle,  and  separated  from 
it  by  an  impressed  stria. 

Submarginal  striae  — elytral  striae  located  ventrad  to  the  true  marginal  stria,  belonging  to 
elytral  epipleuron,  and  not  homologous  to  the  true  striae  of  other  Coleoptera. 

Suborbital  tubercle  — a prominence  on  the  posterior  surface  of  the  head,  best  seen  in  lateral 
view,  and  located  below  the  level  of  the  eye.  Compare  postorbital  tubercle. 

Temporal  lobe  (Fig.  2)  — the  convex  portion  of  the  dorsal  surface  of  the  head  located  laterad 
to  the  frontal  pit,  and  partly  overhanging  the  neck  and  the  frontal  pit. 

Temporal  setae  — setae  located  on  the  temporal  lobe  near  its  lateral  margin.  Homologous 
to  the  orbital  setae  of  other  Carabidae,  but  in  Rhysodini  some  of  them  are  far  posterior  to  the 
eye,  making  the  alternate  name  preferable. 

Transverse  sulcus  — a transverse  groove  on  one  of  the  abdominal  sterna.  In  most  species, 
interrupted  at  the  midline. 


TRIBE  RHYSODINI 

Rhysodini  are  carabid  beetles  in  which  the  antecoxal  suture  of  the  metasternum  is  absent, 
the  hind  coxae  are  small  and  widely  separated,  and  the  sternopleural  suture  of  the  prothorax 
is  absent  (though  a shallow  furrow  may  mark  the  site). 

Adult:  Antennae  moniliform,  each  segment  connected  to  preceding  one  by  basal  condyle;  eye,  in  winged  species,  flat- 
tened, rounded,  deeper  than  long,  more  conspicuous  in  lateral  view;  eye  in  brachypterous  species,  oval,  crescentic,  or 
resembling  an  ocellus  or  divided  to  form  two  ocellus-like  structures;  head  constricted  near  base  forming  condyle-like  neck; 
frons  deeply  concave  forming  frontal  pit  which  is  partially  overlapped  by  medial  and  temporal  lobes;  mentum  projecting 
anteriorly,  concealing  mouthparts  ventrally,  extending  beyond  mandibles  in  dorsal  view,  completely  fused  to  submentum 
posteriorly,  partially  or  completely  fused  to  head  capsule  laterally;  gular  sutures  absent  posteriorly,  represented  by  shallow 
diagonal  grooves  anterior  to  neck;  ligula  and  maxillae  completely  concealed  by  mentum;  palpi  concealed  except  for  tips; 
tips  and  sides  of  mandibles  visible  in  dorsal  view,  only  sides  visible  in  lateral  view;  scrobal  seta  present  on  mandible;  labrum 
small,  triangular  or  rounded,  bearing  1-2  pairs  of  setae. 

Pronotum  narrow,  margin  not  reflexed;  mesothorax  elongate  but  only  slightly  narrowed,  body  thus  subpedunculate; 
elytra  narrowed,  with  eight  or  fewer  striae;  scutellar  striole  absent;  scarp  on  base  of  elytron;  anterior  coxal  cavities  closed; 
mesocoxal  and  metacoxal  cavities  disjunct,  lateral  margin  of  metacoxal  cavity  more  or  less  concealed  by  elytral  epipleuron. 

Abdomen  with  six  visible  sterna,  suture  between  Sterna  II  and  III  obliterated;  Sternum  I connate  with  Sternum  II,  sut- 
ure usually  visible;  Sterna  IV-  VI  free. 

Anterior  tibia  with  pair  of  medially  curved  apical  processes  anterior  and  posterior  to  base  of  tarsus;  well-developed  clean- 
ing organ  present  on  medial  surface,  varying  in  position  from  opposite  of  base  of  tarsus  to  entirely  distal  to  base  of  tarsus; 
spurs  of  anterior  tibia  completely  absent  in  most  species,  when  present,  never  entirely  distal  to  cleaning  organ;  middle  tibia 
with  more  or  less  distinct  apical  process  bending  medially  at  apex;  male  with  calcars  on  hind  tibia,  usually  also  on  middle 
tibia. 

Larva:  Body  grub-like;  urogomphi  absent;  most  terga  with  pair  of  low  tubercles  bearing  transverse  row  of  denticles; 
terga  soft,  lightly  sclerotized;  labial  palpi  minute,  one-segmented. 

KEY  TO  SUBTRIBES 

1 Minor  setae  of  antennal  Segments  V— X arranged  in  broad  bands  encircling 

distal  third  of  segment  (Fig.  7);  mentum  separated  from  ventral  lobe  of  gena 
by  distinct  suture  in  its  anterior  half  (Fig.  12B) 


subtribe  Leoglymmiina,  p.  53 
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Minor  setae  more  restricted,  either  reduced  to  single  circle  near  apex  of  seg- 
ment, or  restricted  to  row  or  tuft  on  ventral  surface  and  absent  dorsally  (in 
a few  species,  absent)  (minor  setae  of  Segment  XI  not  restricted);  mentum 

entirely  fused  to  gena  laterally 2 

(1')  Median  lobe  of  head  elongate,  extended  to  neck  constriction,  temporal 

lobes  entirely  separated subtribe  Rhysodina,  p.  56 

Median  lobe  not  extended  to  neck,  temporal  lobes  not  entirely  separated. 

3 

(2')  Minor  setae  of  antennal  segments  (except  of  Segment  XI)  in  form  of  com- 
plete circle  near  apex  of  segment  (Fig.  8) 4 

Minor  setae  (except  on  Segment  XI)  confined  to  tuft  on  ventral  surface 

(Fig.  6)  or  absent subtribe  Clinidiina,  p.  59 

(3  ) Median  lobe  not  defined;  frontal  opening  rounded,  pore-like;  no  frontal 

grooves  (Figs.  13B,  14B,  15C) subtribe  Dhysorina,  p.  53 

Median  lobe  with  at  least  tip  well  defined;  frontal  grooves  well  developed 
or  if  ill-defined,  frontal  opening  crescentic,  with  tip  of  median  lobe  project- 
ed into  it subtribe  Omoglymmiina,  p.  66 


SUBTRIBE  LEOGLYMMIINA 


Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  12A.  Minor  setae  of  antennal  Segments  V-X  on  broad 
bands  encircling  distal  third  or  half  of  each  segment;  antennal  Segment  XI  without  stylet  (Fig.  7);  median  head  lobe  short,  convex 
distinct  parafrontal  boss  on  each  side  of  it;  temporal  lobes  convex,  oval,  strongly  convergent  posteriorly;  eye  large,  well  de- 
veloped; anterior  part  of  gena  separated  from  mentum  by  distinct  suture  (Fig.  12B);  paramedian  grooves  of  pronotum  com- 
plete; prosternum  with  densely  setose  area  near  middle;  elytral  striation  complete;  Stria  VII  marginal;  apical  stride  absent; 
apex  of  elytron  with  a broad,  opaque,  flattened,  densely  microsculptured  area,  but  without  distinct  subapical  impression 
since  apical  tubercle  is  absent;  middle  and  hind  tibiae  each  with  two  nearly  equal  spurs;  male  with  well-developed  calcars; 
penis  (Fig.  17)  (studied  in  L.  lignarius)  cylindrical,  with  apical  opening  distinctly  dorsal,  well  removed  from  tip,  in  form  of 
well-marked  apical  lobe;  internal  sac  distinct;  two  scroll-shaped  ligulae. 

This  tribe  contains  only  one  genus,  which  is  confined  to  Australia. 

Leoglymmius  new  genus 
(Figs.  7,  12A-B,  17) 


Type  species  - Rhysodes  lignarius  Olliff  1885 
Described  species  - 

Leoglymmius  blackburni  (Grouvelle  1903)  NEW  COMBINATION 

Leoglymmius  lignarius  (Olliff  1885)  NEW  COMBINATION 

Leoglymmius  trichosternus  (Lea  1904)  NEW  COMBINATION 

All  species  were  originally  described  in  Rhysodes,  and  L.  blackburni  and  L.  lignarius  were 
assigned  to  subgenus  Omoglymmius  by  Grouvelle.  The  generic  name  is  an  alteration  of  Omo- 
glymmius,  influenced  by  the  name  of  Arthur  Lea,  who  described  most  of  the  known  Australian 
species  of  Rhysodini. 

SUBTRIBE  DHYSORINA 

Description.—  Minor  setae  in  a subapical  circle  (1  hair  in  width)  on  each  of  outer  segments,  except  for  Segment  XI, 
where  they  are  more  generally  distributed;  Segment  XI  without  stylet;  median  head  lobe  not  clearly  defined,  frontal  grooves 
absent  or  represented  only  by  vague  depressions  (Fig.  13B);  frontal  space  small,  pore-like,  its  anterior  margin  rounded;  men- 
tum entirely  fused  to  gena  laterally;  pronotum  without  complete  paramedian  grooves,  but  with  basal  impression  on  each  side, 
preceded  in  many  specimens  by  discal  striole;  latter  terminated  in  most  specimens  well  behind  anterior  margin  (but  in  Neo- 
dhysores  nearly  extended  to  anterior  margin);  elytral  striae  shallow,  coarsely  punctate;  striation  complete,  apical  striole  well 
developed  or  partially  effaced,  Stria  VII  marginal;  subapical  impression  of  elytron  usually  indistinct  (except  for  Neodhy sores); 
Stria  VI  and  VII  effaced  in  humeral  region;  middle  and  hind  tibiae  each  with  two  spurs. 
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This  group  is  equivalent  to  subgenus  Dhysores  of  Grouvelle.  It  is  clearly  a Gondwanian  group, 
with  one  genus  each  in  Africa,  South  America  and  New  Zealand. 


KEY  TO  GENERA 


1 

r 

2 O') 

2' 


Basal  impression  (including  discal  striole)  less  than  25%  of  length  of  pro- 
notum;  no  trace  of  prefrontal  pits;  eye  markedly  reduced,  longer  than  deep 

Tangaroa  new  genus,  p.  54 

Basal  impression  plus  discal  striole  55—95%  of  length  of  pronotum;  pre- 
frontal pits  present,  well  developed  in  most  specimens,  eye  large,  deeper 

than  long 2 

Prefrontal  pits  round  to  oval,  separated  from  one  another  by  at  least  the 
diameter  of  one  of  them;  orbital  groove  distinct;  pronotum  with  0—1  mar- 
ginal setae Dhysores  Grouvelle  p.  54 

Prefrontal  pits  strongly  oblique,  close  together,  separated  by  less  than  half  the 

the  length  of  one  of  them;  pronotum  with  five  marginal  setae 

Neodhy sores  new  genus,  p.  56 


Genus  Tangaroa  New  Genus 
(Figs.  13A-C,  18) 

Type  species  - Rhysodes  pensus  (Broun  1880) 

Described  species  - 

Tangaroa  pensus  (Broun  1880)  NEW  COMBINATION 

Description.  — Length  7-9  mm.  Habitus  and  sculpture  of  dorsum  as  in  Fig.  13A.  Minor  setae  on  antennal  Segments 
VI-X;  basal  setae  on  Segments  V-X;  prefrontal  pits  absent  (Fig.  13B);  temporal  setae  absent;  eye  markedly  reduced  (Fig. 
13C),  with  about  70  ommatidia,  distinctly  longer  than  deep;  cornea  thickened,  unfacetted;  basal  impressions  of  pronotum 
short,  curved,  about  20%  of  pronotal  length;  pronotum  without  angular  or  marginal  setae;  hind  wings  reduced  to  small 
vestiges;  penis  (Fig.  18),  internal  sac  complex,  with  large,  truncate  ligula,  short  for  a rhysodine,  with  very  well-developed 
apical  lobe  about  0.33  of  length. 

This  genus  is  confined  to  the  North  Island  of  New  Zealand.  The  generic  name  is  that  of  the 
Polynesian  god  of  the  sea,  and  is  masculine. 

Genus  Dhysores  Grouvelle  New  Status 
(Figs,  14A-B,  19) 


Dhysores  Grouvelle  1903,  p.  92  (as  subgenus  of  Rhysodes) 

Type  species  - Rhysodes  thoreyi  Grouvelle  1903  (designated  by  Hincks,  1950) 

Described  species  - 

Dhysores  basilewskyi  (Brinck  1965)  NEW  COMBINATION 

Dhysores  quadriimpressus  (Grouvelle  1910)  NEW  COMBINATION 

Dhysores  rhodesianus  (Brinck  1965)  NEW  COMBINATION 

Dhysores  thoreyi  (Grouvelle  1903)  NEW  COMBINATION 

All  species  were  originally  described  in  Rhysodes. 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  14A.  Minor  setae  on  antennal  Segments  V— X;  basal  setae 
on  Segments  VI-X;  head  as  in  Fig.  14B,  prefrontal  pits  normal  or  much  reduced  in  some  specimens,  separated  from  one 
another  by  at  least  width  of  one  of  them,  round,  oval,  or  punctiform,  but  not  oblique;  postantennal  pits  small  or  absent; 
one  temporal  seta  near  posterior  margin  of  eye;  orbital  groove  well  developed,  extended  to  temporal  seta;  eye  large,  normal, 
deeper  than  long;  pronotum  as  in  Fig.  14A,  basal  impressions  tapered  gradually  into  discal  strioles  anteriorly;  striole  plus 
impression  equal  to  55-85%  of  length  of  pronotum;  pronotum  with  angular  seta  and  0-1  marginal  setae;  hind  wings  in  those 
species  investigated  fully  developed. 

Penis  (investigated  in  an  undescribed  species)  (Fig.  19)  tubular,  with  distinct  internal  sac  and  small,  curved  ligula;  apex  at 
most  slightly  lobate.  Brinck  (1965)  figures  the  penis  of  several  species. 

This  genus  is  confined  to  Africa. 
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ILLUSTRATIONS  OF  ADULT  LEOGLYMMIINA  AND  DHYSORINA.  Fig.  13,  Tangaroa  pensus  (Broun)  A,  habitus,  dorsal 
aspect;  B,  head,  dorsal  aspect;  C,  head,  lateral  aspect.  Fig.  14,  Dhysores  thoreyi  (Grouvelle):  A,  habitus,  dorsal  aspect;  B,  head, 
dorsal  aspect.  Fig.  15-16,  Neodhysores  seximpressus,  new  species-Fig.  15,  A,  habitus,  dorsal  aspect;  B,  head  and  pronotum, 
dorsal  aspect;  C,  head,  dorsal  aspect,  enlarged.  Fig.  16,  metathorax  and  abdomen,  ventral  aspect.  Fig.  17-19,  Penis  and  para- 
meres,  right  lateral  aspect-Fig.  17,  Leoglymmius  species.  Fig.  18,  Tangaroa  pensus  (Broun)  Fig.  19,  Dhysores  species. 
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Genus  Neodhy sores  New  Genus 
(Figs.  15A-C,  16) 

Type  species  - Neodhysores  seximpressus  NEW  SPECIES 
Described  species  - 

Neodhysores  schreiberi  (Vulcano  and  Pereira  1975a)  NEW  COMBINATION 

Neodhysores  seximpressus  NEW  SPECIES 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  15A.  Minor  setae  of  antenna  on  Segments  VI-X  (absent 
from  Segment  V),  basal  setae  absent  from  antenna;  head  as  in  Fig.  15C,  prefrontal  pits  large,  oblique,  close  together,  separ- 
ated by  only  half  of  width  of  one  of  them;  temporal  seta  far  behind  eye,  near  hind  margin  of  head;  orbital  groove  absent; 
eye  large,  normal,  as  deep  as  long;  basal  impression  closed  posteriorly,  about  0.50  length  of  pronotum,  deeply  transversely 
rugosely  punctate,  sharply  distinct  from  discal  stride,  latter  linear,  extended  almost  to  anterior  margin  of  pronotum  (Fig. 

15B);  subapical  impression  of  elytra  much  more  distinct  than  in  related  genera;  pronotum  with  angular  and  four  or  five 
marginal  setae  (Fig.  15B):  penis  and  wing  status  not  investigated. 

Neodhysores  seximpressus  New  Species 

Type  material  - HOLOTYPE  male,  labelled:  BRASILIEN,  Nova  Teutonia, 

27°  11'  B.  52°  23'  L.,  X-  1939, 

Fritz  Plaumann  (AMNH).  The  locality  is  in  Santa  Catarina  State,  in  the  far  south  of  Brasil. 

Description.  — Length  5.0  mm;  form  relatively  short  and  broad  (Fig.  15A);  antennal  Segment  XI  about  as  wide  as 
long,  the  cone  short,  rounded;  postantennal  pits  large,  round;  anterior  tentorial  pits  conspicuous,  oblique;  inner  margin  of 
temporal  lobe  subangulate  (Fig.  15C);  mentum  with  dense  setiferous  area  in  midline,  and  many  scattered  setae  near  anterior 
margin;  pronotum  (Fig.  15B)  relatively  short,  L/GW=1.28,  not  much  narrowed  at  base;  median  groove  of  pronotum  punc- 
tate, dilated  in  basal  fourth;  discal  strides  punctate;  marginal  groove  of  pronotum  relatively  deep,  punctate;  elytral  striae 
coarsely,  conspicuously  punctate;  Striae  I-IV  impressed;  Stria  V very  shallowly  impressed;  Striae  VI,  VII  represented  only 
by  punctures  (except  for  slightly  impressed  tip  of  VII);  Stria  VII  effaced  in  basal  third;  metasternum  with  large  oval  pit; 
sterna  III-V  each  with  single  transverse  row  of  very  coarse  punctures  (Fig.  16);  spurs  of  middle  and  hind  tibiae  conspicu- 
ously unequal,  the  posterior  one  almost  twice  as  long  as  the  anterior  one. 

The  specific  epithet  refers  to  the  six  conspicuous  pits  on  the  dorsal  surface  of  the  head. 

Neodhysores  schreiberi  (Vulcano  and  Pereira  1975a)  New  Combination 

We  have  not  been  able  to  study  this  species.  It  evidently  belongs  to  this  genus,  as  can  be  seen 
from  the  detailed  description  and  figures  given  by  the  authors,  though  they  unfortunately  did 
not  describe  the  chaetotaxy.  It  evidently  differs  from  N.  seximpressus  in  the  form  of  the  an- 
tennal Segment  XI,  which  is  much  longer  than  wide,  and  has  a narrow,  pointed  cone.  The 
body  is  also  much  longer  and  more  slender,  with  the  pronotum  longer  and  narrower  (L/GW= 

1 .43),  and  more  distinctly  narrowed  at  the  base. 

N.  schreiberi  is  known  from  Brasil,  Minas  Gerais,  Belo  Horizonte,  further  north  than  the 
known  locality  for  N.  seximpressus.  The  type  and  paratype  are  to  be  found  in  the  collection 
of  Vulcano  and  Pereira  in  the  Biological  Institue  of  Sao  Paulo. 

SUBTRIBE  RHYSODINA 

Description. — Minor  setae  of  antennae  in  form  of  subapical  ring  on  outer  antennal  segments  (in  few  specimens 
slightly  interrupted  dorsally  on  several  more  proximal  segments),  more  generally  distributed  on  Segment  XI;  median  lobe 
of  head  elongate,  extended  posteriorly  to  neck  constriction,  temporal  lobes  widely  separated  and  frontal  space  divided  into 
two  parts,  if  latter  developed;  mentum  fused  to  genae  laterally;  elytral  striation  complete;  Stria  VII  marginal;  spur  of  mid- 
dle tibia  large,  curved  medially,  more  or  less  fused  to  tibia  and  calcar-like;  middle  tibia  without  true  calcar  in  male;  hind 
tibia  of  male  with  small  calcar  and  one  spur. 

This  subtribe  is  found  in  the  Palearctic  and  Australian  Regions,  and  in  the  South  Pacific 
Islands  from  New  Zealand  and  New  Caledonia  to  Mindanao  and  the  Moluccas. 
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ILLUSTRATIONS  OF  ADULT  RHYSODINA.  Fig.  20,  Rhysodes  sulcatus  (Fabricius):  A,  habitus,  dorsal  aspect;  B,  head, 
lateral  aspect.  Fig.  21,  Kupea  arcuatus  (Chevrolat):  A,  habitus,  dorsal  aspect;  B,  head,  lateral  aspect.  Fig.  22,  Kaveinga 
abbreviata  (Lea):  habitus,  dorsal  aspect.  Fig.  23,  Kaveinga  orbitosa  (Broun):  head  and  pronotum.,  dorsal  aspect.  Figs.  24-26, 
Penis  and  parameres,  right  lateral  aspect-Fig.  24,  Rhysodes  sulcatus  (Fabricius).  Fig.  25,  Kupea  arcuatus  (Chevrolat).  Fig.  26, 
Kaveinga  abbreviata  (Lea). 

KEY  TO  GENERA 

1 Temporal  lobe  with  two  medial  angles,  separated  by  a semicircular  frontal 
space;  humeral  tubercle  of  elytron  absent;  orbital  grooves  reaching  occiput 
Rhysodes  Dalman,  p.  58 

1'  Temporal  lobe  with  medial  angle  single  or  absent;  frontal  space  not  differ- 

entiated; humeral  tubercle  of  elytron  well  developed;  orbital  groove  not 
extended  to  occiput,  absent  from  many  specimens , 2 

2 (l')  Medial  edges  of  temporal  lobes  parallel  to  one  another,  closely  applied  to 

margins  of  narrow,  parallel-sided  median  lobe;  basal  impression  short, 
open  posteriorly,  preceded  by  fine  curved  discal  striole  terminated  near 
middle  of  pronotum Kupea  new  genus,  p.  58 
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2'  Medial  edges  of  temporal  lobes  not  straight,  not  closely  applied  to  edges  of 

median  lobe  throughout  its  length  (though  closely  applied  in  specimens  of 
some  species  for  part  of  its  length);  median  lobe  not  narrow  and  parallel- 
sided throughout  its  length;  pronotum  of  most  specimens  with  complete 
paramedian  grooves,  these  in  few  specimens  broken  into  large  punctures 
in  anterior  fourth Kaveinga  new  genus,  p.  58 

Genus  Rhysodes  Dalman,  1823,  p.  93 
(Figs.  10,  20A-B,  24) 

Synonym  - Epiglymmius  Lewis  1888,  p.  79  (type  if.  comes  Lewis  1888) 

Type  species  - Cucujus  sulcatus  Fabricius  1787  (=  Rhysodes  exaratus  Dalman  1823) 

Lewis  confused  Rhysodes  exaratus  Dalman  1823  with  R.  exaratus  Audinet-Serville  1825 
( =Omoglymmius  americanus  Castelnau  1836);  consequently,  he  applied  the  name  Rhysodes 
to  Omoglymmius  and  renamed  the  true  Rhysodes. 

Described  species  - 

Rhysodes  comes  (Lewis  1888) 

Rhysodes  sulcatus  (Fabricius  1787) 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  20A.  Antennal  stylet  well  developed;  basal  setae  of  antennae 
well  developed  on  all  segments  except  Segment  I;  minor  setae  on  Segments  VI-X  (absent  from  Segment  V);  four  labral  setae; 
temporal  lobe  emarginate  medially,  median  lobe  with  semicircular  frontal  space  on  each  side;  frontal  groove  extended  to  an- 
tennal groove  opposite  middle  of  antennal  base;  antennal  groove  sinuously  connected  to  orbital  groove;  latter  extended  com- 
pletely around  occiput,  in  contact  with  frontal  groove  posteriorly  (Fig.  20A);  temporal  setae  absent;  eye  large,  normal  (Fig. 
20B);  basal  impressions  large,  open  posteriorly,  about  0.25  length  of  pronotum,  each  preceded  by  slender  punctate  discal 
striole  extended  to  anterior  0.25  of  pronotum;  humeral  tubercle  absent,  apex  of  elytron  as  in  Fig.  10. 

Penis  (Fig.  24)  (studied  ini?,  sulcatus)  tubular,  very  long,  slender,  internal  sac  very  much  reduced,  apical  lobe  distinct, 
flattened,  with  conspicuous  fine  pores. 

Two  species  are  included:  one  from  Europe  and  western  Asia;  the  other  from  Japan. 

Genus  Kupea  New  Genus 
(Figs.  21A-B,  25) 


Type  species  - Clinidium  arcuatum  Chevrolat  1873a 

Described  species  - Kupea  arcuatus  (Chevrolat  1873)  NEW  COMBINATION 

This  species  was  placed  in  Rhysodes  sensu  stricto  by  Grouvelle. 

Description.  — Length  5-7  mm.  Habitus  and  sculpture  of  dorsum  as  in  Fig.  21  A.  Antennal  stylet  absent;  basal  setae 
of  antenna  well  developed  on  Segments  VIII-XI,  reduced  on  or  absent  from  Segments  V-VII;  minor  setae  well  developed 
on  Segments  VI-XI,  reduced  on  or  absent  from  Segment  V;  four  labral  setae;  frontal  grooves  narrow,  straight,  parallel,  sep- 
arating narrow  and  parallel-sided  median  lobe  from  temporal  lobes  in  the  straight  inner  margins  (Fig.  21  A);  orbital  groove 
absent;  antennal  groove  incomplete;  eye  reduced,  longer  than  deep  (Fig.  21B);  one  temporal  seta;  basal  impressions  short, 
about  0.20  length  of  pronotum,  each  preceded  by  linear  discal  striole;  strides  curved  medially  anteriorly,  terminated  just 
anterior  to  middle  of  pronotum;  pronotum  with  isolated,  conspicuous  anterior  lateral  pits;  humeral  tubercle  distinct;  hind 
wing  vestigial;  anterior  femur  with  neutral  tooth  in  both  sexes,  middle  and  hind  tibiae  each  with  two  spurs  (but  inner  one 
minute,  and  missing  from  many  specimens). 

Penis  (Fig.  25)  thick,  with  well-developed  internal  sac,  and  distinct  apical  lobe. 

The  generic  name  is  based  on  that  of  Kupe,  the  Polynesian  discoverer  of  New  Zealand.  It 
is  masculine.  This  genus  is  confined  to  the  North  Island  of  New  Zealand. 

Genus  Kaveinga  New  Genus 
(Figs.  22,  23,  26) 

Type  species  - Rhysodes  abbreviatus  Lea  1904 
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Described  species  - 

Kaveinga  abbreviata  (Lea  1904)  NEW  COMBINATION 
Kaveinga  cylindrica  (Arrow  1942)  NEW  COMBINATION 
Kaveinga  frontalis  (Grouvelle  1903)  NEW  COMBINATION 
Kaveinga  lusca  (Chevrolat  1875)  NEW  COMBINATION 
Kaveinga  occipitalis  (Grouvelle  1903)  NEW  COMBINATION 
Kaveinga  orbitosa  (Broun  1880)  NEW  COMBINATION 
Kaveinga  setosa  (Grouvelle  1903)  NEW  COMBINATION 

All  species  were  originally  described  in  the  Genus  Rhysodes.  Grouvelle  placed  all  species 
known  to  him  in  subgenus  Rhysodes  sensu  stricto. 

Description.  — Habitus  as  in  Fig.  22.  Antennal  stylet  absent;  two  labral  setae;  medial  margin  of  temporal  lobe  curved 
or  oblique,  not  closely  parallel  to  margin  of  median  lobe  (Fig.  22-23)  or  else  in  close  contact  for  short  distance  posteriorly 
only;  deep  postantennal  groove  separating  temporal  lobe  from  parafrontal  boss  (incomplete  laterally  in  a few  species);  orbital 
groove,  if  present,  terminated  near  posterior  margin  of  eye,  absent  from  some  specimens;  pronotum  in  most  species  with 
complete,  entire  paramedian  grooves  (in  K.  orbitosa  paramedian  groove  represented  by  row  of  very  coarse  punctures);  humeral 
tubercle  well  developed;  hind  tibia  with  one  spur. 

Male  genitalia  (Fig.  26)  (studied  in  K.  abbreviata),  with  penis  much  stouter  than  in  Rhysodes,  internal  sac  well  developed; 
apical  lobe  well  developed,  with  small  but  conspicuous  pores,  some  pores  also  on  shaft  of  penis;  right  paramere  well  developed, 
about  half  size  of  left  one. 

The  genus  name  is  a Micronesian  word  meaning  “to  navigate  by  the  stars”.  It  is  feminine. 

The  range  of  Kaveinga  includes  the  Pacific  Islands,  from  New  Zealand  and  New  Caledonia  to 
Australia,  Tasmania,  and  westward  to  Mindanao  and  Buru  in  the  Moluccas.  New  Guinea  has 
many  species. 

K.  orbitosa  (Broun)  is  a valid  species,  and  is  not  conspecific  with  K.  lusca  (Chevrolat)  as 
maintained  by  Lewis  (1888).  This  was  first  pointed  out  by  Dr.  Roy  Crowson  (in  lift.).  The  two 
species  are  easily  separated  by  the  following  features. 

1 Paramedian  grooves  incomplete,  in  form  of  row  of  very  coarse  punctures  an- 

teriorly; each  temporal  lobe  with  three  setae  in  common  oval  pit;  pronotum 

with  two  angular  setae  each  side,  but  without  marginal  setae 

. K.  orbitosa  (Broun) 

1'  Paramedian  grooves  entire,  deep,  well  defined  anteriorly;  each  temporal  lobe 

with  six  or  seven  setae;  each  seta  in  separate  puncture;  pronotum  with  about 
1 1 marginal  setae  each  side K.  lusca  (Chevrolat) 

SUBTRIBE  CLINIDIINA 


Description.—  Minor  setae  of  antennal  segments  confined  to  ventral  surface,  in  form  of  narrow  band  or  oval  or  circular 
tuft,  or,  in  specimens  of  few  species,  minor  setae  absent;  stylet  present;  median  head  lobe  short,  not  extended  to  neck;  frontal 
grooves  complete  or  nearly  so;  elytron  without  usual  apical  striole;  pilosity  more  extensive  than  in  other  subtribes,  almost  all 
members  with  pilose  bands  or  spots  on  legs. 

This  subtribe  is  almost  cosmopolitan,  but  is  absent  from  Africa,  although  it  is  well  represented 
in  Madagascar. 


KEY  TO  GENERA 


1 

r 

2 

2' 


Striation  complete;  marginal  stria  is  seventh  full-length  stria,  counting  from 

suture;  eyes  and  hind  wings  fully  developed Grouvellina  new  genus,  p.  61 

Striation  reduced;  marginal  stria  is  fourth,  fifth  or  sixth  full  length  stria;  eyes 

reduced;  hind  wings  vestigial 2 

(T)  Pronotum  with  complete  paramedian  grooves 

Rhyzodiastes  Fairmaire,  p.  61 

Pronotum  with  distinct  basal  impression  terminated  on  disc,  not  extended  to 
anterior  margin Clinidium  Kirby,  p.  62 


Quaest.  Ent,  1978  14  (1) 


60 


Bell  and  Bell 


ILLUSTRATIONS  OF  ADULT  CLINIDIINA.  Fig.  27,  Grouvellina  grouvellei  (Fairmaire):  A,  habitus,  dorsal  aspect;  B,  head, 
lateral  aspect.  Fig.  28,  Rhyzodiastes  parumcostatus  Fairmaire:  A,  habitus,  dorsal  aspect;  B,  head,  lateral  aspect.  Figs.  29—33 
habitus,  dorsal  aspect-Fig.  29,  Clinidium  (Mexiclinidium)  guatemalenum  Bell.  Fig.  30,  Clinidium  (Protainoa)  extrarium,  new 
species.  Fig.  31,  Clinidium  (Tainoa)  darlingtoni  Bell.  Fig.  32,  Clinidium  (Arctoclinidium)  canaliculatum  (Costa).  Fig.  33, 

C.  (Clinidium)  guildingii  Kirby.  Fig.  34;  Clinidium  (Mexiclinidium)  guatemalenum  Sharp:  anterior  leg,  tibia  and  tarsus,  medial 
'aspect.  Fig.  35,  Clinidium  (Protainoa)  extrarium,  new  species:  hind  leg,  male,  trochanter,  femur,  tibia.  Fig.  36,  Clinidium 
(Arctoclinidium)  canaliculatum  (Costa):  anterior  leg,  tibia  and  tarsus,  medial  aspect.  Fig.  37 , Clinidium  (Protainoa)  extrarium, 
new  species:  metathorax  and  abdomen,  male,  ventral  aspect.  Figs.  38-39,  penis  and  parameres,  right  lateral  aspect-Fig.  38, 
Grouvellina,  undescribed  species.  Fig.  39 , Rhyzodiastes  sulcicollis  (Grouvelle). 
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Genus  Grouvellina  New  Genus 
(Figs.  27A-B,  38) 


Type  species  - Rhysodes  tubericeps  Fairmaire  1868 
Described  species  - 

Grouvellina  grouvellei  (Fairmaire  1895)  NEW  COMBINATION 

Grouvellina  tubericeps  (Fairmaire  1868)  NEW  COMBINATION 
Probable  species  - 

Rhysodes  canaliculatus  Castelnau  1836 

Rhysodes  planifrons  Fairmaire  1893 

We  have  been  unable  to  locate  the  types  of  either  of  the  “probable  species”.  The  first  was 
described  from  Madagascar  and  the  second  from  Mayotte,  in  the  Comoro  Islands.  The  descript- 
ions of  both  species  are  consistent  with  membership  in  this  genus,  and  no  other  genus  is  known 
at  present  from  Madagascar.  Both  species  were  described  in  the  genus  Rhysodes,  and  were 
placed  in  subgenus  Omoglymmius  by  Grouvelle. 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  27A.  Eye  fully  developed,  normal,  deeper  than  long  (Fig. 
27B),  with  about  150  ommatidia;  antennal  lobe  separated  from  temporal  lobe  by  deep  postantennal  groove  (Fig.  27A);  tem- 
poral lobes  with  distinct  medial  angles  closely  approximate  to  one  another;  pronotum  with  complete  paramedian  grooves; 
elytral  striation  complete,  marginal  stria  is  seventh  from  suture;  hind  wings  fully  developed;  middle  tibia  alike  in  both  sexes, 
with  one  spur  and  a medial  process;  hind  tibia  with  two  spurs  in  female,  one  spur  and  calcar  in  male. 

Penis  investigated  in  an  undescribed  species  (Fig.  38)  slender,  with  well-developed  apical  lobe;  internal  sac  distinct;  left 
paramere  with  elongate  base;  right  paramere  relatively  long  and  slender,  more  than  0.50  long  as  left  one. 

This  genus  is  confined  to  Madagascar  where  there  are  many  undescribed  species.  It  is  named 
in  honor  of  Antoine  Grouvelle,  the  premier  taxonomist  of  the  Rhysodini. 

Genus  Rhyzodiastes  Fairmaire  1895 
(Figs.  28A-B,  39) 


Type  species  - Rhyzodiastes  parumcostatus  Fairmaire  1868 

Described  species  - (Those  marked  with  ‘R’  were  originally  described  in  the  genus  Rhysodes,  and  those  with  ‘C’  in  the  genus 


Clinidium. ) 

Rhyzodiastes  beccarii  (Grouvelle  1903)  NEW  COMBINATION 
Rhyzodiastes  bifossulatus  (Grouvelle  1903)  NEW  COMBINATION  C 

Rhyzodiastes  burnsi  (Oke  1932)  NEW  COMBINATION  R 

Rhyzodiastes  costatus  (Chevrolat  1829)  NEW  COMBINATION  R 

Rhyzodiastes  fairmairei  (Grouvelle  1895b)  NEW  COMBINATION  C 

Rhyzodiastes  frater  (Grouvelle  1903)  NEW  COMBINATION  C 

Rhyzodiastes  gestroi  (Grouvelle  1903)  NEW  COMBINATION  C 

Rhyzodiastes  guineensis  (Grouvelle  1903)  NEW  COMBINATION  C 

Rhyzodiastes  liratus  (Newman  1838)  NEW  COMBINATION  R 

Rhyzodiastes  maderiensis  (Chevrolat  1873a)  NEW  COMBINATION  R 

Rhyzodiastes  mirabilis  (Lea  1904)  NEW  COMBINATION  R 

Rhyzodiastes  mishmicus  (Arrow  1942)  NEW  COMBINATION  C 

Rhyzodiastes  montrouzieri  (Chevrolat  1875)  NEW  COMBINATION  R 

Rhyzodiastes  myopicus  (Arrow  1942)  NEW  COMBINATION  C 

Rhyzodiastes  parumcostatus  (Fairmaire  1868)  R 

Rhyzodiastes  proprius  (Broun  1880)  NEW  COMBINATION  R 

Rhyzodiastes  quadristriatus  (Chevrolat  1873a)  NEW  COMBINATION  R 

Rhyzodiastes  raffrayi  (Grouvelle  1903)  NEW  COMBINATION  C 

Rhyzodiastes  rimoganensis  (Miwa  1934)  NEW  COMBINATION  C 

Rhyzodiastes  singularis  (Heller  1898)  NEW  COMBINATION  C 

Rhyzodiastes  spissicornis  (Fairmaire  1895)  NEW  COMBINATION  C 

Rhyzodiastes  sulcicollis  (Grouvelle  1903)  NEW  COMBINATION  C 

Rhyzodiastes  waterhousei  (Grouvelle  1910)  NEW  COMBINATION  C 


Description.—  Habitus  and  sculpture  of  dorsum  as  in  Fig.  28A.  Eye  reduced,  directed  dorsolaterally,  in  most  specimens 
long  oval  to  narrowly  crescentic  (Fig.  28B);  in  one  species  converted  to  two  ocellus-like  structures;  pronotum  (Fig.  28A)  with 
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complete  paramedian  grooves,  inner  margin  of  paramedian  groove  of  many  specimens  ill-defined;  disc  with  four  carinae; 
elytral  striation  reduced;  marginal  stria  sixth  or  less  from  margin;  striae  and  intervals  markedly  unequal;  hind  wings  vestigial; 
male  with  distinct  calcars  on  middle  and  hind  tibiae;  both  sexes  with  two  spurs  on  middle  and  hind  tibiae. 

Penis  (investigated  ini?,  parumcostatus,  R.  proprius,  and R.  sulcicollis ) (Fig.  39)  relatively  slender,  tubular,  with  internal 
sac  indistinctly  developed,  and  without  apical  lobe  or  obvious  ligula. 

This  genus  occurs  in  two  disjunct  areas:  the  first  in  the  Oriental  and  Australian  Regions, 
from  eastern  India  to  Australia,  New  Zealand,  the  Caroline  Islands,  and  Fiji;  the  second  in 
eastern  South  America,  from  French  Guiana  through  Brazil  to  northern  Argentina.  The  genus 
is  structurally  divergent  and  merits  division  into  subgenera,  though  we  have  not  done  so  here. 

Grouvelle  ranked  this  taxon  as  a subgenus  of  Clinidium,  but  he  did  not  include  certain 
Australian  and  South  American  species,  which  were  known  to  him  only  through  published 
descriptions.  Vulcano  and  Pereira  (1975b)  put  Rhysodes  quadristriatus  and  R.  maderiense 
into  this  genus,  which  they  ranked  as  a subgenus  of  Clinidium.  Barry  Moore  (in  litt.)  has  con- 
firmed the  true  position  of  R.  mirabilis  and  R.  burnsi.  Dajoz  (1975)  concluded  that  R.  parum- 
costatus is  not  conspecific  with  R.  costatus.  We  agree  with  him,  and  have  concluded  from  study 
of  the  types  that  R.  liratus  is  also  a distinct  species.  Adults  of  these  three  species  are  separated 
from  one  another  by  the  following  features. 

1 Tufts  of  minor  setae  begin  on  ventral  side  of  antennal  Segment  IV 

Rhyzodiastes  parumcostatus  (Fairmaire) 

I'  Tufts  of  minor  setae  begin  on  the  ventral  side  of  antennal  Segment  V 2 

2 O')  First  elytral  stria  not  obviously  punctate,  but  with  broad  band  of  pilosity  . . 

Rhyzodiastes  liratus  (Newman) 

First  elytral  stria  presented  by  row  of  punctures,  without  continuous  strip 
pilosity.- , Rhyzodiastes  costatus  (Chevrolat) 

The  type  specimen  of  R.  parumcostatus  is  labelled  as  coming  from  Madagascar.  No  further 
specimens  have  been  found  there,  and  we  have  seen  apparently  identical  specimens  from  several 
localities  in  Brazil,  so  we  conclude  that  the  Madagascar  label  is  erroneous. 

Genus  Clinidium  Kirby  1835 
(Figs.  11,29-37) 

Type  species  - Clinidium  guildingii  Kirby  1835 

Description.  — Eye  reduced,  directed  dorsolaterally,  long-oval  to  narrowly  crescentic  in  most  specimens,  in  older 
individuals  of  some  species  obscured  by  pigment;  in  members  of  few  species,  converted  to  ocellus-like  structure  or  else  di- 
vided in  form  of  two  ocellus-like  structures;  pronotum  with  basal  impressions  each  preceded  by  discal  striole,  but  without 
complete  paramedian  groove,  disc  therefore  of  two  portions,  separated  only  by  median  groove;  elytral  striation  reduced, 
marginal  stria  is  sixth  or  less  from  suture;  hind  wings  vestigial;  both  sexes  with  two  spurs  on  each  middle  and  hind  tibia; 
male  with  middle  and  hind  calcars  distinct. 

Penis  (studied  in  C.  mexicanum  and  C.  sculptile)  slender,  curved,  without  internal  sac,  parameres  both  elongate. 

This  genus  is  equivalent  to  subgenus  Clinidium  sensu  stricto  of  Grouvelle.  It  is  known  from 
the  Holarctic  Region,  Central  America,  northern  South  America  and  the  West  Indies.  It  is 
absent  from  Africa,  Madagascar,  tropical  Asia,  Australia,  and  the  Pacific  islands. 

KEY  TO  SUBGENERA 


Cleaning  organ  of  anterior  tibia  entirely  proximad  to  basal  articulation  of 

tarsus  (Fig.  34) 2 

Cleaning  organ  more  distad,  basal  articulation  of  tarsus  opposite  its  midpoint 
(Fig.  36) 4 


2 (1  ) Well  developed,  complete  elytral  striae,  marginal  one  clearly  sixth  from  suture; 

Stria  III  ended  blindly  posteriorly,  Intervals  III  and  IV  in  most  specimens  ap- 
parently merged  posteriorly;  outer  marginal  groove  of  pronotum  well  develop- 
ed in  most  specimens;  pronotum  widest  near  middle 

Mexiclinidium  new  subgenus,  p.  63 
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2' 

3 (2') 

3' 


4' 


Striation  reduced;  Stria  V of  minute  punctures  or  absent,  total  number  of 
conspicuous  complete  striae  five  or  less;  outer  marginal  groove  of  pronotum 

absent;  pronotum  widest  distinctly  behind  middle 3 

Stria  II  complete,  marginal  stria  apparently  Stria  V ; pronotum  without  mar- 
ginal setae  Protainoa  new  subgenus,  p.  63 

Stria  II  abbreviated  anteriorly,  forming  partial  stria,  marginal  stria  apparent- 
ly fourth  full-length  stria;  pronotum  with  several  marginal  setae 

Tainoa  new  subgenus,  p.  64 

Marginal  stria  of  elytron  clearly  sixth  from  suture,  all  striae  well  developed; 

elytral  intervals  carinate,  marginal  groove  of  pronotum  double  or  single 

Arctoclinidium  Bell,  p.  65 

Striation  more  reduced,  marginal  is  fourth  or  fifth  well  developed  one;  elytral 
intervals  not  carinate  or  scarcely  so;  marginal  groove  of  pronotum  single  .... 
Clinidium  sensu  stricto,  p.  65 


Subgenus  Mexiclinidium  New  Subgenus 
(Figs.  29,  34) 


Type  species  - Clinidium  mexicanum  Chevrolat  1873a 
Described  species  - 

Clinidium  (Mexiclinidium)  blomi  Bell  1970 

Clinidium  (Mexiclinidium)  guatemalenum  Sharp  1899 

Clinidium  (Mexiclinidium)  mexicanum  Chevrolat  1873a 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  29.  Antennal  stylet  small;  marginal  grooves  of  pronotum 
double  (outer  one  either  deep,  visible  in  dorsal  view  or  else  shallow,  visible  only  in  lateral  view);  pronotum  with  angular  seta, 
but  without  marginals;  elytral  striae  well  developed;  marginal  stria  sixth  from  suture;  intervals  carinate;  Stria  III  ended  blindly 
posteriorly,  Intervals  III  and  IV  anastomosed  posteriorly;  metasternum  not  sulcate  medially;  cleaning  organ  entirely  proximad 
to  base  of  tarsus  (Fig.  34);  male  with  ventral  tooth  on  front  femur,  tooth  on  front  trochanter  and  proximal  tooth  on  front 
tibia  present  or  absent. 

This  taxon  is  equivalent  to  the  mexicanum  group  as  defined  in  Bell  (1970).  It  must  be  re- 
moved from  the  subgenus  Arctoclinidium  because  the  position  of  the  cleaning  organ  clearly 
links  Mexiclinidium  with  Protainoa  and  Tainoa. 

This  subgenus  is  known  from  the  highlands  of  Mexico  and  Guatemala. 

Subgenus  Protainoa  New  Subgenus 
(Figs.  30,  35,37) 

Type  species  - Clinidium  extrarium  NEW  SPECIES 

Description  of  subgenus.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  30.  Antennal  stylet  small,  acuminate; 
marginal  groove  of  pronotum  single,  incomplete;  marginal  setae  absent;  pronotum  subpyriform,  widest  near  base;  elytral 
striation  reduced;  marginal  stria  fifth  from  suture,  effaced  in  middle  third;  Stria  IV  reduced  to  indistinct  row  of  minute 
punctures;  Striae  I— III  impressed,  complete,  without  well-defined  median  sulcus;  cleaning  organ  entirely  proximad  to  tar- 
sal base;  male  with  apical  tooth  on  anterior  trochanter,  and  ventral  tooth  on  anterior  femur. 

This  extraordinary  species  shows  affinities  both  with  Mexiclinidium  and  Tainoa,  and 
forms  a connecting  link  between  them.  The  pattern  of  setae  suggests  Mexiclinidium,  while 
shape  of  the  pronotum,  reduced  striation,  and  arrangement  of  abdominal  grooves  are  closer 
to  Tainoa. 


Clinidium  (Protainoa)  extrarium  New  Species 

Type  material  — 

HOLOTYPE  male,  labelled:  “Am.Bor.Rhysodes”,  “N.Amerika”.(BSL) 
PARATYPE  female,  same  data.  (BSL) 
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The  correct  locality  of  this  isolated  species  is  unknown.  In  view  of  its  relationships,  the 
most  probable  homeland  would  be  the  tropical  lowlands  of  Mexico,  from  which  no  Rhysodini 
have  yet  been  obtained.  Central  America,  the  Greater  Antilles,  or  tropical  Florida  are  also  pos- 
sibilities. 

Description.  — Length  6. 2-6. 3 mm;  form  as  described  for  subgenus;  antenna  with  Segment  XI  ovoid,  longer  than 
wide;  stylet  about  0.33  as  long  as  segment;  tufts  of  minor  setae  on  the  ventral  sides  of  Segments  VI-X,  but  absent  from 
Segment  V;  basal  setae  on  Segment  VII-X;  eye  relatively  narrow,  elongate,  oval;  orbital  groove  incomplete;  one  or  two  tem- 
poral setae,  each  in  conspicuous  pit,  entirely  medial  to  orbital  groove. 

Pronotum  elongate,  widest  near  base,  tapered  anteriorly;  hind  angles  conspicuously  dentate;  median  groove  narrow,  closed 
at  both  ends;  basal  impressions  very  small,  1.6  of  length  of  pronotum;  discal  stride  absent;  marginal  groove  single,  ended  well 
anterior  to  hind  angles. 

Elytron  with  five  striae;  Striae  I and  II  impressed,  complete,  coarsely  punctate;  III  shallow,  much  more  finely  punctate; 

IV  reduced  to  row  of  fine  punctures  except  at  apex,  which  is  impressed;  Stria  V represented  by  row  of  minute  punctures  in 
anterior  fourth,  completely  effaced  at  middle,  more  or  less  impressed,  coarsely  punctate  in  apical  third;  two  setae  near  apex 
of  Stria  I,  none  in  Stria  II,  four  evenly  spaced  along  Stria  III,  two  in  impressed  apical  portion  of  Stria  IV,  about  seven  in 
impressed  apical  0.33  of  Stria  V;  metasternum  with  broad,  deep  medial  concavity,  but  without  a well-defined  median  sulcus, 
Sterna  I — III  with  median  impression  in  form  of  continuation  of  metasternal  concavity;  Sterna  III— V each  with  transverse 
groove  on  each  side,  each  groove  ended  in  a pit  both  medially  and  laterally;  medial  pits  well  separated  from  one  another; 
male  with  median  pilose  spots  on  Sterna  IV,  V (Fig.  37);  lateral  pits  of  Sternum  IV  greatly  enlarged  in  female;  Sternum  VI 
with  two  pairs  of  sulci,  anterior  ones  transverse,  posterior  ones  nearly  approximate  in  midline,  curved  anteriorly  and  laterally; 
no  setae  on  Sternum  VI;  male  with  all  femora  tuberculate  ventrally;  female  with  anterior  femora  tuberculate  ventrally,  mid- 
dle and  hind  femora  smooth  ventrally;  male  with  ventral  tooth  on  anterior  femur;  tibia  much  dilated  above  cleaning  organ 
in  both  sexes;  hind  tibia  (Fig.  35)  with  sharp  apical  cusp,  in  form  of  a third  tibial  spur;  male  with  calcars  of  middle  and  hind 
legs  acute. 

Subgenus  Tainoa  New  Subgenus 
(Fig.  31) 


Type  species  - Clinidium  darlingtoni  Bell 
Described  species  - 

Clinidium  (Tainoa)  chevrolati  Reitter  1880 

(=Clinidium  turquinense  Bell  1970  NEW  SYNONYMY) 

Clinidium  (Tainoa)  curvicosta  Chevrolat  1873a 

Clinidium  (Tainoa)  darlingtoni  Bell  1970 

Clinidium  (Tainoa)  xenopodium  Bell  1970 

Description.  — Habitus  and  sculpture  of  dorsum  as  inFig.  31.  Antennal  stylet  large;  tufts  of  minor  setae  on  antennal 
Segments  VI-X;  basal  setae  on  Segments  VI-X;  two  or  three  temporal  setae;  marginal  groove  of  pronotum  single,  complete; 
hind  angle  not  dentate;  pronotum  widest  near  base,  attenuate  anteriorly,  more  or  less  pyriform;  elytral  striation  reduced,  the 
marginal  one  being  the  fifth  from  suture;  a partial  stria,  0.5  to  0.25  length  of  elytron,  between  first  and  second  full  length 
striae;  five  full-length  striae,  Stria  IV  represented  by  inconspicuous  line  of  minute  punctures;  metasternum  not  sulcate  or 
impressed;  cleaning  organ  entirely  proximad  to  tarsal  base;  Sternum  VI  with  two  pairs  of  sulci,  anterior  ones  transverse,  more 
or  less  oval;  posterior  ones  longitudinal,  elongate;  Sternum  VI  with  one  pair  of  setae. 

This  subgenus  is  equivalent  to  the  curvicosta  group  of  Clinidium  sensu  stricto  as  defined  by 
Bell  (1970).  The  similarities  to  Protainoa  show  that  striation  was  reduced  independently  in 
Clinidium  sensu  stricto  and  in  Tainoa , and  that  Tainoa  is  not  closely  related  to  Clinidium  sensu 
stricto. 

Tainoa  is  named  for  the  Taino  Indians  of  the  West  Indies.  Members  are  easily  recognized  by 
the  presence  of  the  partial  stria.  The  subgenus  is  in  Cuba,  Jamaica,  and  Hispaniola,  but  not  in 
Puerto  Rico. 

Clinidium  chevrolati  Reitter  was  based  on  a specimen  supposedly  collected  in  Colombia.  It 
has  not  been  collected  since  in  Colombia,  and  the  type,  in  the  Museum  of  Natural  History  in 
Vienna,  is  identical  with  Clinidium  turquinense  of  Cuba.  It  is  probable  that  the  collecting  data 
on  Reitter’s  specimen  were  erroneous. 

The  status  of  Clinidium  curvicosta  Chevrolat  is  in  doubt.  Vulcano  and  Pereira  (1975b)  illu- 
strate the  elytron  of  a specimen  in  the  Museum  of  Natural  History  in  Vienna,  which  is  labelled 
as  the  type.  This  specimen  does  not  have  a partial  stria,  and  evidently  does  not  belong  in  the 
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subgenus  Tainoa.  Clearly  it  is  not  the  Cuban  species  recognized  by  Bell  (1970)  and  previous 
authors  as  C.  curvicosta.  However,  the  original  description  of  C.  curvicosta  clearly  states  that 
a partial  stria  is  present,  and  does  not  apply  to  the  supposed  type.  The  type  label  may  have 
been  incorrectly  applied  to  the  Vienna  specimen.  This  would  leave  C.  curvicosta  without  an 
authenticated  type.  The  Chevrolat  description  could  apply  either  to  C chevrolati  or  to  the 
other,  more  common  Tainoa  of  Cuba,  but  it  seems  best  to  continue  to  apply  the  name  C. 
curvicosta  to  the  latter  species,  in  the  absence  of  evidence  to  the  contrary. 

Subgenus  Arctoclinidium  Bell  1970 
(Figs.  11,32,36) 


Type  species  - Rhysodes  sculptilis  Newman  1838 
Described  species  - 

Clinidium  (Arctoclinidium)  apertum  apertum  Reitter  1880 
( =Clinidium  allegheniense  georgicum  Bell  and  Bell  1975,  NEW  SYNONYMY) 

Clinidium  (Arctoclinidium)  apertum  allegheniense  Bell  and  Bell  1975  NEW  COMBINATION 
Clinidium  (Arctoclinidium)  baldufi  Bell  1970 
Clinidium  (Arctoclinidium)  calcaratum  Leconte  1875 
Clinidium  (Arctoclinidium)  canaliculatum  (Costa  1839)  (Ips) 

Clinidium  (Arctoclinidium)  marginicolle  Reitter  1889 

Clinidium  (Arctoclinidium)  rosenbergi  Bell  1970 

Clinidium  (Arctoclinidium)  sculptile  (Newman  1838)  ( Rhysodes ) 

Clinidium  (Arctoclinidium)  valentinei  Bell  1970 
Clinidium  (Arctoclinidium)  veneficum  Lewis  1888 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  32.  Antennal  stylet  very  small;  tufts  of  minor  setae  on 
antennal  Segments  VI— X;  eye  relatively  well  developed,  its  depth  usually  about  0.33  of  length;  temporal  setae  single  or 
absent;  marginal  groove  of  pronotum  double  or  single;  angular  seta  present  or  absent;  marginal  setae  absent;  striation  of  elytra 
well  developed,  Stria  III  complete  posteriorly  (Fig.  11);  marginal  stria  sixth  one  from  suture;  elytral  setae  very  poorly  developed 
or  entirely  absent;  base  of  anterior  tarsus  opposite  middle  of  cleaning  organ  (Fig.  36). 

This  subgenus  as  here  defined  is  less  extensive  than  as  defined  by  Bell  (1970),  since  the 
mexicanum  group  has  been  removed.  Specimens  have  six  elytral  striae  with  the  third  one  not 
abbreviated  posteriorly.  The  distribution  is  Holarctic,  with  one  species  each  in  Europe,  Iran, 
Japan  and  western  North  America,  and  five  species  in  the  eastern  United  States. 

Clinidium  apertum  Reitter  was  erroneously  attributed  to  the  Himalaya.  The  type,  in  the 
Museum  of  Natural  History  in  Vienna,  is  identical  to  the  form  described  by  Bell  and  Bell 
(1975)  as  C.  allegheniense  georgicum,  from  the  southeastern  U.S. 

Subgenus  Clinidium  sensu  s trie  to  Kirby  1835 
(Figs.  6,  33) 


Type  species  - Clinidium  guildingii  Kirby  1835 
Described  species  - 

Clinidium  boroquense  Bell  1970 
Clinidium  cavicolle  Chevrolat  1873b 
Clinidium  centrale  Grouvelle  1903 
Clinidium  chiolinoi  Bell  1970 
Clinidium  corbis  Bell  1970 
Clinidium  dubium  Grouvelle  1903. 
Clinidium  foveolatum  Grouvelle  1903 
Clinidium  granatense  Chevrolat  1873a 
Clinidium  guildingii  Kirby  1835 
Clinidium  haitiense  Bell  1970 
Clinidium  incis  Bell  1970 
Clinidium  insigne  Grouvelle  1903 
Clinidium  integrum  Grouvelle  1903 
Clinidium  jamaicense  Arrow  1942 
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Clinidium  mathani  Grouvelle  1903 
Clinidium  oberthueri  Grouvelle  1903 
Clinidium  pilosum  Grouvelle  1903 
Clinidium  planum  Chevrolat  1844 
Clinidium  rojasi  Chevrolat  1873a 
Clinidium  rossi  Bell  1970 
Clinidium  sulcigaster  Bell  1973 
Clinidium  validum  Grouvelle  1903 

The  following  species  are  also  probable  members  of  the  subgenus,  but  we  have  not  yet  been 
able  to  locate  type  specimens. 

Clinidium  humeridens  Chevrolat  1873a 
Clinidium  simplex  Chevrolat  1873b 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  33.  Antennal  stylet  very  small  to  large;  tufts  of  minor 
hairs  various  in  arrangement,  beginning  on  antennal  Segments  VI,  VII,  VIII,  or  IX,  or,  in  a few  species,  entirely  absent;  scat- 
tered minor  hairs  on  Segment  XI  in  the  latter  species,  as  in  all  Rhysodini;  eyes  of  few  members  broad,  narrowly  crescentic  in 
most  members,  concealed  by  pigment  in  older  specimens,  in  a few  species  represented  by  a false  ocellus  or  pair  of  false 
ocelli;  temporal  setae  one  to  five,  or  absent;  marginal  groove  of  pronotum  single;  angular  seta  present;  marginal  setae  one  to 
eight;  elytral  striation  reduced,  marginal  stria  fourth  or  fifth  well  developed  one,  counting  from  suture;  no  partial  stria  be- 
tween first  and  second  striae;  elytral  setae  various,  very  numerous  in  many  specimens;  base  of  anterior  tarsus  opposite  mid- 
dle of  cleaning  organ. 

This  subgenus  as  here  defined  is  less  extensive  than  as  defined  by  Bell  (1970),  since  the 
curvicosta  group  has  been  removed.  It  is  easily  recognized  by  reduced  striation  and  absence  of 
a partial  stria.  The  range  includes  Central  America  from  Guatemala  southward,  the  West  Indies, 
and  the  northern  and  western  parts  of  South  America,  including  the  Amazon  Basin. 

SUBTRIBE  OMOGLYMMIINA 

Description.  — Minor  setae  of  antennae  in  form  of  subapical  ring  on  outer  antennal  segments,  more  generally  distributed 
on  Segment  XI;  median  lobe  of  head  short,  not  extended  to  neck  nor  separating  temporal  lobes;  latter  with  distinct  medial 
angle  in  most  specimens;  frontal  grooves  deep  and  complete  in  most  specimens,  more  or  less  effaced  in  Omoglymmius  (Navitia); 
mentum  completely  fused  to  gena  laterally;  elytral  striation  complete,  marginal  stria  seventh  from  suture,  apical  stride  dis- 
tinct in  most  specimens;  middle  and  hind  tibiae  each  with  one  or  two  spurs. 

This  subtribe  is  almost  cosmopolitan,  though  it  is  absent  from  New  Zealand,  and  is  poorly 
represented  in  Australia,  Africa,  and  South  America.  It  is  most  diverse  and  divergent  in  the 
Oriental  Region  and  in  New  Guinea.  The  subtribe  includes  most  of  the  subgenus  Omoglymmius 
of  Grouvelle  (all  of  his  species  except  those  from  Madagascar).  The  subgenus  Shyrodes  of 
Grouvelle  is  included  as  well. 


KEY  TO  GENERA 


1 

1' 

2 0 ) 

2' 

3 (2') 
3' 

4 (3') 


Pronotum  without  complete  paramedian  grooves,  either  with  basal  impressions 
preceded  by  discal  strioles  or  with  incomplete  paramedian  grooves  not  extend- 
ed to  anterior  margin,  or  entirely  without  grooves  other  than  median  one  ....  2 
Pronotum  with  complete  paramedian  grooves  extended  to  anterior  margin  of 

the  pronotum 5 

Middle  and  hind  tibiae  each  with  a single  spur;  paramedian  grooves  almost  cofh- 
plete,  but  evanescent  anteriorly,  not  differentiated  into  distinct  basal  impres- 
sion and  discal  striole Plesioglymmius  new  genus,  p.  70 

Middle  and'hind  tibiae  each  with  two  spurs;  pronotum  with  basal  impressions 

each  preceded  by  discal  striole  or  else  without  either 3 

Eye  with  distinct  ommatidia,  fully  developed  or  slightly  reduced,  not  protrud- 
ing; basal  scarp  of  elytron  simple,  transverse Yamatoa  Bell 

Eye  minute,  ocelliform,  protruded,  without  visible  ommatidia;  basal  scarp  of 

elytron  not  transverse 4 

Basal  scarp  of  elytron  oblique,  straight,  limiting  triangular  depression  in  region 
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4' 

5 O') 
5' 

6 (5  ) 
6' 

7 (5') 
T 


of  suture;  pronotum  with  basal  impressions  preceded  by  scutellar  strides; 
base  of  pronotum  without  scarp;  frontal  grooves  incomplete  anteriorly  .... 

Shyrodes  Grouvelle,  p.  69 

Basal  scarp  of  elytron  bisinuate,  in  form  of  projected  tooth  opposite  fourth 
and  fifth  striae;  pronotum  with  prominent  basal  scarp;  basal  impressions  and 

discal  strioles  absent:  frontal  grooves  complete  anteriorly 

Srimara  new  genus,  p.  70 

Hind  tibiae  each  with  two  spurs 6 

Hind  tibiae  each  with  one  spur 7 

Dorsal  surface  shining,  impunctate  or  nearly  so;  hind  tibia  of  male  straight, 

with  small  calcar Arrowina  new  genus,  p.  71 

Dorsal  surface  very  coarsely  punctate,  very  heavily  microsculptured,  opaque; 
hind  tibia  of  male  strongly  bent  in  basal  half,  strongly  flattened  and  dilated  in 

apical  half Xhosores  new  genus,  p.  67 

Inner  margin  of  temporal  lobe  emarginate,  with  two  medial  angles 

Pyxiglymmius  new  genus,  p.  71 

Inner  margin  of  temporal  lobe  simple,  with  one  medial  angle 

Omoglymmius  Ganglbauer,  p.  72 


Genus  Xhosores  New  Genus 
(Figs.  40,47,48) 


Type  species  - Rhysodes  figuratus  Germar  1840 
Described  species  - 

Xhosores  figuratus  (Germar  1840)  NEW  COMBINATION 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  40.  Length  6.4-6. 8 mm.  Segment  XI  of  antenna  elongate, 
its  apex  in  form  of  compressed  sharp  ridge,  but  without  true  stylet;  minor  setae  on  Segments  VII-X;  basal  setae  on  Segments 
VI-X;  median  lobe  of  head  acutely  pointed  posteriorly,  separated  from  temporal  lobes  by  a pair  of  elongated  prefrontal 
pits  almost  in  contact  with  frontal  space  posteriorly  and  postclypeal  grooves  anteriorly,  each  thus  like  frontal  groove  with 
two  very  short  interruptions;  frontal  space  elongate,  narrow;  medial  angles  of  temporal  lobe  obtuse,  narrowly  separated  from 
one  another;  occipital  angles  well  developed,  somewhat  lobate;  dorsal  surface  of  temporal  lobes  very  coarsely,  densely  punc- 
tate, surface  between  punctures  densely  microsculptured,  opaque,  contrasted  with  shining  impunctate  neck  ; orbital  groove 
absent;  temporal  setae  absent;  eye  fully  developed. 

Pronotum  with  complete  paramedian  grooves;  carinae  and  grooves  both  densely  and  coarsely  punctate;  marginal  groove 
single,  narrow,  coarsely  punctate;  marginal  setae  absent;  angular  seta  present,  distinctly  anterior  to  angle;  elytron  with  hum- 
eral tubercle  small,  inconspicuous;  inner  intervals  flat,  outer  intervals  more  convex,  outer  few  subcarinate;  all  intervals  densely 
microsculptured,  opaque;  striae  very  coarsely  punctate;  subapical  striole  distinct;  Stria  IV  with  six  to  seven  setae  evenly  dis- 
tributed; subapical  portion  of  Stria  VII  with  about  five  setae;  metasternum  and  abdominal  sterna  coarsely  punctured  (Fig.  47). 

Femur  of  front  leg  in  both  sexes  with  acu^e  ventral  tooth;  middle  tibia  of  male  with  one  spur,  of  female  with  two  spurs; 
middle  tibia  of  male  with  acute  calcar;  hind  tibia  in  both  sexes  with  two  spurs,  the  inner  one  smaller;  hind  tibia  of  male  much 
modified,  proximal  half  curved,  cylindrical,  distal  half  dilated,  markedly  flattened  (Fig.  48),  the  calcar  represented  by  obtuse 
angle;  hind  tibia  of  female  straight,  cylindrical;  female  with  deep,  narrow  elongated  pit  extended  length  of  lateral  margins  of 
sterna  IV— V;  genitalia  and  hind  wings  not  investigated. 

The  genus  name  is  based  on  that  of  the  Xhosa  people  of  South  Africa.  It  is  masculine.  This 
genus  stands  apart  from  all  other  Rhysodini  in  the  opaque,  densely  microsculptured  dorsal 
surface  with  extremely  coarse  punctures,  in  the  flattened,  curved  hind  tibia  of  the  male,  and 
in  the  lateral  grooves  of  the  abdomen,  which  occupy  the  entire  length  of  two  sterna  in  the 
female.  It  differs  from  all  other  Omoglymmiina  in  the  presence  of  the  angular  seta.  The  place- 
ment in  Omoglymmiina  is  provisional,  and  Xhosores  might  eventually  prove  to  belong  in  a sub- 
tribe of  its  own.  The  only  species,  X.  figuratus  (Germar),  is  confined  to  the  Province  of  Natal 
and  the  extreme  eastern  part  of  the  Cape  Province  in  South  Africa.  Brinck  (1965)  gives  a dis- 
tribution map,  and  states  that  the  species  occurs  in  subtropical  forests  from  sea  level  up  to  an 
elevation  of  914  m. 
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ILLUSTRATIONS  OF  ADULT  OMOGLYMMIINA.  Figs.  40-41,  habitus,  dorsal  aspect— Fig.  40,  Xhosores  figuratus  (Germar). 
Fig.  41,  Yamatoa  niponensis  (Lewis).  Fig.  42,  SKyrodes  dohertyi  Grouvelle:  A,  habitus,  dorsal  aspect;  B,  head,  lateral  aspect. 
Fig.  43,  Srimara  planicollis,  new  species:  A,  habitus,  dorsal  aspect;  B,  head,  lateral  aspect.  Fig.  44-46,  habitus,  dorsal  aspect— 
Fig.  44,  Plesioglymmius  meridionalis  (Grouvelle).  Fig.  45,  Arrowina  taprobanae  (Fairmaire).  Fig.  46 , Pyxiglymmius  strabus 
(Newman).  Figs.  47-48,  Xhosores  figuratus  (Germar)— Fig.  47,  pterothorax  and  abdomen,  female,  ventral  aspect;  Fig.  48, 
hind  leg,  male.  Fig.  49,  Arrowina  taprobanae  (Fairmaire):  middle  tibia,  male.  Figs.  50-51,  penis  and  parameres,  right  lateral 
aspect-Fig.  50,  Yamatoa  reitteri  Bell.  Fig.  51,  Arrowina  anguliceps  (Arrow). 
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Genus  Yamatoa  Bell  1977 
(Figs.  41,50) 


Type  species  - Rhysodes  niponensis  Lewis  1888 
Described  species  — 

Yamatoa  arrowi  (Grouvelle  1908) 

Yamatoa  boysi  (Arrow  1901) 

( -R . kaschmirensis  Reitter  1922) 

Yamatoa  draco  Bell  1977 

Yamatoa  longior  (Grouvelle  1903)  NEW  STATUS^  NEW  COMBINATION 
Yamatoa  niponensis  (Lewis  1888) 

Yamatoa  peninsularis  (Arrow  1942) 

Yamatoa  reitteri  Bell  1977 

Description . — Habitus  and  sculpture  of  dorsum  as  in  Fig.  41.  Stylet  of  antennal  Segment  XI  minute  to  absent;  rings  of 
minor  setae  present  on  Segments  Y-X;  basal  setae  of  antennae  absent;  frontal  grooves  narrow,  but  deep,  complete;  orbital  grooves 
absent;  eye  full  sized  to  slightly  reduced,  ommatidia  distinct;  basal  impressions  of  pronotum  distinct,  open  posteriorly,  with 
tubercle;  impression  preceded  by  linear  discal  stride;  basal  scarp  of  elytron  transverse,  nearly  straight;  humeral  tubercle  pre- 
sent; striae  complete,  coarsely  punctate;  middle  and  hind  tibiae  each  with  two  spurs;  calcar  of  middle  tibia  acute,  that  of 
hind  tibia  blunt. 

Penis  (Fig.  50)  (investigated  in  Y.  reitteri)  round  in  cross  section,  rather  thick,  with  reduced  internal  sac;  orifice  with 
small  two-pionged  ligula  and  short  apical  lobe,  tip  of  latter  sharply  truncate;  orifice  prolonged  apically  as  slit  on  dorsal  side 
of  apical  lobe. 

This  genus  is  confined  to  the  Oriental  Region,  from  the  Himalaya  to  Japan  and  Java. 

Yamatoa  longior  (Grouvelle  1903)  was  described  as  a “variety”  of  Y.  niponensis  Grouvelle 
probably  intended  it  to  be  what  we  now  call  a geographic  subspecies.  Study  of  the  type  in 
Paris  shows  that  it  is  a distinct  species,  closer  to  Y.  peninsularis  (Arrow)  than  to  Y.  niponensis. 
Both  Y.  peninsularis  and  Y.  longior  differ  from  all  other  members  of  the  genus  in  having  a 
precoxal  carina.  In  Y.  peninsularis  the  carina  extends  only  about  0.33  the  distance  from  the 
coxa  to  the  anterior  margin,  while  in  Y.  longior  the  carina  is  much  longer,  reaching  almost  to 
the  anterior  margin. 


Genus  Shyrodes  Grouvelle  1903  New  Status 
(Figs.  42A-B) 


Type  species  - Rhysodes  dohertyi  Grouvelle  1903 
Described  species  - 

Shyrodes  dohertyi  (Grouvelle  1903)  NEW  COMBINATION 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  42A.  Length  about  6 mm.  Segment  XI  of  antenna  with 
short,  flattened  apical  stylet;  rings  of  minor  setae  present  on  Segments  V-X;  basal  setae  absent;  frontal  grooves  shallow,  in- 
complete anteriorly,  not  reaching  antennal  grooves;  frontal  space  small;  medial  angles  of  temporal  lobes  obtuse,  narrowly 
separated;  clypeal  grooves  continuous  with  antennal  grooves;  anterior  part  of  head  elongate;  isolated  postantennal  pit 
present;  temporal  lobe  with  distinct  posterior  angle,  giving  it  a subtruncate  outline  in  dorsal  view;  temporal  setae  absent; 
eye  (Fig.,  42B)  protruding,  ocelliform,  small  (diameter  subequal  to  that  of  antennal  Segment  I);  directed  dorsolaterally,  with- 
out distinct  ommatidia;  basal  impression  of  pronotum  small,  deep,  without  a tubercle,  open  posteriorly;  discal  stride  very 
fine,  confined  to  posterior  0.33  of  pronotum;  marginal  and  angular  setae  absent;  basal  scarp  of  elytron  oblique,  nearly  straight, 
the  two  scarps  limiting  triangular  depression  at  base  of  suture;  humeral  tubercle  small  but  distinct;  striation  complete,  but 
striae  V-VII  represented  by  minute  punctures,  effaced  in  humeral  region;  inner  striae  with  moderately  fine  punctures; 
abdominal  Sterna  III-V  each  with  single  transverse  row  of  punctures;  Sternum  IV  with  enlarged  round  lateral  pit  in  both 
sexes;  middle  and  hind  tibiae  each  with  two  equal  spurs;  femur  of  front  leg  with  ventral  tooth  in  male,  entire  in  female; 
calcars  of  male  very  small. 

Genitalia  and  hind  wings  not  investigated. 

Shyrodes  contains  only  one  species,  S.  dohertyi  (Grouvelle),  apparently  known  only  from 
the  type  series,  collected  at  the  Ruby  Mines  by  Doherty.  There  are  two  specimens  bearing 
type  labels,  a male  in  the  Paris  Museum  (PM)  (hereby  designated  as  LECTOTYPE),  and  a fe- 
male in  London  (BMNH),  a paralectotype.  MCZ,  Harvard  University,  has  another  female  also 
bearing  the  Doherty  label,  and  probably  part  of  the  original  type  series. 
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This  genus  is  easily  recognized  by  the  unique  oblique  basal  scarp  on  the  elytron.  It  seems 
related  to  Yamatoa,  and  might  represent  a highly  modified  offshoot  of  the  latter  genus. 

Genus  Srimara  New  Genus 
(Figs.  43 A— B) 


Type  species  - Srimara  planicollis  NEW  SPECIES  (the  only  known  species) 

Type  material  — HOLOTYPE  female  (antennal  segments  VIII— XI  missing) 

labelled:  VIET  NAM,  Mt.  Lang,  Bian,  1500-2000  m, 

19. V—  8. VI  1961.  N.R.  Spencer  (BPBM). 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  43A.  Length  7.2  mm;  minor  setae  begin  on  Segment  V of 
antenna;  basal  setae  absent;  labrum  rounded,  with  two  setae;  head  slightly  wider  than  long,  anterior  part  not  elongate;  frontal 
grooves  narrow  but  complete;  frontal  space  very  small,  very  narrow;  median  lobe  elongate,  its  posterior  tip  acute;  medial 
angles  of  temporal  lobes  obtuse,  narrowly  separated;  orbital  groove  fine  but  distinct,  with  three  minute  pit-like  dilations; 
temporal  lobe  rounded  posteriorly;  temporal  setae  absent;  eye  minute  (Fig.  43B),  much  smaller  in  diameter  than  first  anten- 
nal segment;  eye  ocelliform,  convex,  directed  dors olater ally,  without  distinct  ommatidia. 

Pronotum  long,  narrow,  widest  slightly  behind  middle,  markedly  narrowed  anteriorly,  and  distinctly  narrowed  to  base; 
pronotum  with  elevated  disc  separated  from  base  of  elevated  scarp;  disc  without  any  trace  of  basal  impressions  or  discal 
strioles;  basal  scarp  interrupted  at  midline  by  dilated  posterior  end  of  median  groove;  marginal  groove  fine,  nearly  complete, 
but  interrupted  near  middle  (asymmetrically  in  holotype);  basal  scarp  on  each  side  with  two  obtuse  points  separated  by  dis- 
tinct emargination;  ventral  margin  of  scarp  on  each  side  with  narrow  transverse  slit  (visible  only  in  posterior  view),  perhaps 
representing  a greatly  modified  basal  impression;  round  median  tubercle  present  on  base  of  pronotum  posterior  to  scarp; 
marginal  and  angular  setae  absent. 

Elytra  short,  broad;  basal  scarp  of  elytron  highly  modified,  deeply  emarginate  between  humeral  tubercle  and  base  of 
fourth  stria,  where  the  scarp  forms  an  anteriorly  directed  rounded  tooth,  then  curved  directly  posteriorly,  and  finally  curved 
obliquely  posteriomedially,  elytra  together  thus  bounding  deep,  narrow,  oval  depression,  elytral  striae  scarcely  impressed, 
outer'striae  reduced  to  rows  of  minute  punctures;  strial  punctures  elongate,  narrow,  all  striae  except  Stria  I abbreviated  at 
base;  Striae  II— V extending  successively  more  anteriorly;  Striae  VI  and  VII  effaced  basally;  Stria  VI  also  effaced  posteriorly; 
metasternum  impunctate,  not  sulcate;  female  with  punctures  of  abdominal  sternites  scattered;  Sternite  IV  with  deep  lateral 
pit  which  is  rounded  anteriorly,  and  narrowed  and  slit-like  posteriorly  (male  unknown) ; anterior  tibia  with  cleaning  organ 
much  reduced,  with  only  six  or  seven  short  truncate  setae  of  nearly  equal  length;  middle  tibia  with  two  unequal  teeth  (an- 
terior spur  only  about  half  as  long  as  posterior  one);  spurs  of  hind  tibiae  damaged  in  holotype,  but  appearing  to  be  equal, 
fcenitalia  and  wings  not  investigated. 

Adults  of  this  species  are  easily  recognized  by  the  complete  absence  of  basal  impressions 
on  the  disc  of  the  pronotum,  as  well  as  by  the  unique  bisinuate  basal  scarp  of  the  elytron.  Like 
Shyrodes  dohertyi  it  is  related  to  Yamatoa,  and  might  represent  an  offshoot  of  the  latter  genus. 
The  presence  of  a distinct  orbital  groove,  a structure  lacking  from  all  known  Yamatoa  adults 
makes  it  more  likely  that  Srimara  shares  a common  ancestor  with  Yamatoa  but  is  not  a modi- 
fied Yamatoa.  The  name  Srimara  is  that  of  an  early  ruler  of  the  Champa  Kingdom  in  southern 
Viet  Nam,  and  is  masculine. 

Genus  Plesioglymmius  New  Genus 
(Fig.  44) 

Type  species  - Rhysodes  elegans  Grouvelle  1903 
Described  species  - 

Plesioglymmius  elegans  (Grouvelle  1903)  NEW  COMBINATION 

Plesioglymmius  meridionalis  (Grouvelle  1903)  NEW  COMBINATION 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  44.  Antenna  with  or  without  stylet;  rings  of  minor  setae 
present  on  Segments  V-X;  basal  setae  present  or  absent,  antennal  bases  more  or  less  displaced  medially;  clypeus  narrowed 
posteriorly,  more  or  less  angulate  laterally;  clypeus  separated  from  median  lobe  by  transverse  depression  which  varies  from 
ill-defined  to  very  distinct,  or  else  clypeus  and  median  lobe  separated  by  antennal  lobes  which  in  this  case  are  contiguous  in 
midline;  temporal  lobes  various,  either  with  distinct  medial  angles  or  else  medial  margins  abruptly  'truncate.  Eyes  fully  de- 
veloped, with  distinct  ommatidia 

Pronotum  with  incomplete  paramedian  grooves,  extended  0.75  to  0.90  length  of  pronotum,  but  not  to  anterior  margin; 
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paramedian  grooves  not  clearly  differentiated  into  basal  impression  and  discal  stride,  anterior  portion  not  linear;  middle  and 
hind  tibiae  each  with  single  spur;  hind  wings  fully  developed;  penis  not  investigated. 

Adults  of  this  genus  are  easily  recognized  by  the  form  of  the  paramedian  grooves,  which  are 
not  extended  to  the  anterior  margin,  but  are  not  differentiated  into  a linear  discal  striole  and 
a basal  impression  (as  in  Yamatoa  and  Shyrodes ).  Plesioglymmius  members  also  differ  from 
those  of  the  latter  two  genera  in  having  only  one  spur  on  each  tibia.  The  range  of  Plesioglymmius 
is  disjunct,  with  one  area  including  the  Greater  Sunda  Islands  and  Mindanao,  and  the  other 
Brazil  and  Cuba.  There  are  a number  of  undescribed  species.  This  genus  is  structurally  diverg- 
ent and  some  of  the  more  specialized  species  are  among  the  most  bizarre  of  all  Coleoptera. 
Future  studies  will  probably  result  in  description  of  two  or  more  subgenera. 

Genus  A rrowina  New  Genus 
(Figs.  45,49,51) 


Type  species  - Rhysodes  taprobanae  Fairmaire  1873 
Described  species  - 

Arrowina  anguliceps  (Arrow  1901)  NEW  COMBINATION 

Arrowina  nilgiriensis  (Arrow  1942)  NEW  COMBINATION 

Arrowina  rostrata  (Lewis  1888)  NEW  COMBINATION 

Arrowina  taprobanae  (Fairmaire  1873)  NEW  COMBINATION 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  45.  Stylet  of  antenna  very  small,  in  some  species  scarcely 
visible;  rings  of  minor  setae  on  Segments  V— X;  basal  setae  absent;  frontal  grooves  complete;  eye  with  distinct  ommatidia, 
fully  developed  and  deeper  than  long  ip  most  specimens  (strongly  reduced,  longer  than  deep  in  A.  anguliceps .);  temporal  setae 
absent;  medial  angle  single. 

Pronotum  with  complete  paramedian  grooves;  marginal  and  angular  setae  absent;  elytral  striae  shallow  with  very  coarse 
punctures;  humeral  tubercle  distinct;  elytral  setae  well  developed;  Sternum  VI  with  a pair  of  setae;  cleaning  organ  of  anterior 
tibia  entirely  distad  to  base  of  tarsus,  both  spurs  of  anterior  tibia  distinct;  proximal  one  large,  distal  one  minute;  middle  and 
hind  tibia  each  with  two  spurs;  calcars  very  small  (Fig.  49);  hind  wings  of  most  specimens  fully  developed  (vestigial  in  A.  ang- 
uliceps). 

Penis  (Fig.  51)  (studied  in  A.  anguliceps)  stout,  with  distinct  internal  sac,  and  large,  flared  orifice,  with  small,  hooked 
ligula. 

This  genus  is  named  in  honor  of  Gilbert  Arrow,  next  to  Grouvelle,  the  most  important  student 
of  the  Rhysodini.  The  name  is  feminine.  The  members  of  this  genus  are  similar  in  appearance 
to  Omoglymmius,  but  differ  sharply  by  possession  of  two  spurs  on  each  of  the  middle  and  hind 
tibiae.  Two  species  are  found  in  the  southern  tip  of  India,  one  in  Ceylon,  and  one  in  southern 
Japan. 


Genus  Pyxiglymmius  New  Genus 
(Fig.  46) 


Type  species  - Rhysodes  strabus  Newman  1838 
Described  species  - 

Pyxiglymmius  armatus  (Arrow  1901)  NEW  COMBINATION 
Pyxiglymmius  aterrimus  (Chevrolat  1873)  NEW  COMBINATION 
Pyxiglymmius  crassiusculus  (Lewis  1888)  NEW  COMBINATION 
Pyxiglymmius  insularis  (Grouvelle  1903)  NEW  COMBINATION 
Pyxiglymmius  lederi  (Lewis  1888)  NEW  COMBINATION 
Pyxiglymmius  pilosus  (Grouvelle  1903)  NEW  COMBINATION 
Pyxiglymmius  rugosus  (Grouvelle  1903)  NEW  COMBINATION 
Pyxiglymmius  strabus  (Newman  1838)  NEW  COMBINATION 
Pyxiglymmius  subcaviceps  (Grouvelle  1903)  NEW  COMBINATION 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  46.  Segment  XI  of  antenna  without  stylet,  obtuse  in  most 
specimens  (in  one  undescribed  species  with  acute  stylet-like  point);  rings  of  minor  setae  on  Segments  V— X;  basal  setae  of 
antennae  present;  medial  edge  of  temporal  lobe  emarginate,  with  two  medial  angles  (this  emargination  shallow  and  incon- 
spicuous in  P.  insularis  and  P.  rugosus,  deep  and  conspicuous  in  other  species);  paramedian  grooves  deep,  complete;  elytral 
striae  coarsely  punctured,  deep;  cleaning  organ  entirely  distad  to  base  of  tarsus;  anterior  femur  of  male  with  ventral  tooth; 
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male  in  most  species  with  distinct  proximal  tooth  on  front  tibia  (absent  from  a few  species);  middle  and  hind  tibia  each  with 
one  spur;  penis  and  hind  wings  not  investigated. 

Adults  of  this  genus  are  characterized  by  the  medial  emargination  of  the  temporal  lobe, 
which  separates  two  distinct  medial  angles.  The  range  of  this  genus  extends  through  most  of 
the  Oriental  Region,  from  Japan  to  Java,  Sumatra  and  the  Andaman  Islands,  but  not  India. 

There  is  also  an  undescribed  species  from  Luzon  in  the  Philippine  Islands.  P.  lederi  was  described  ! 

j 

from  the  Caucasus,  but  has  not  been  collected  there  again,  so  the  label  may  be  erroneous. 

P.  armatus  (Arrow  1901)  was  synonymized  withR  aterrimus  (Chevrolat  1873)  by  Grouvelle 
(1903).  A study  of  the  types  reveals  that  they  are  actually  distinct  species,  distinguished  as 
follows: 

1 Marginal  groove  of  pronotum  linear,  much  narrower  than  outer  carina  of  pro- 

notum Pyxiglymmius  aterrimus  (Chevrolat) 

1 ' Marginal  groove  of  pronotum  broad  and  deep,  almost  as  wide  as  outer  carina 

Pyxiglymmius  armatus  (Arrow) 

Genus  Omoglymmius  Ganglbauer  1892 
(Figs.  52-79) 

(as  subgenus  of  Rhysodes;  raised  to  generic  rank  by  Bell  1975) 

Type  species  - Rhysodes  germari  Ganglbauer  1892 

Description.  — Antennal  setae  and  stylet  variously  developed;  medial  margin  of  temporal  lobe  in  form  of  one  distinct 
medial  angle;  paramedian  grooves  deep,  distinct;  strial  punctures  various,  from  coarse  to  very  fine;  middle  and  hind  tibiae 
each  with  single  spur. 

This  is  by  far  the  largest  genus  of  Rhysodini.  It  is  almost  cosmopolitan  in  suitable  habitats, 
but  is  absent  from  Madagascar  and  New  Zealand.  Only  one  species  is  known  from  each  of 
Africa  and  South  America,  and  there  is  one  undescribed  species  from  Australia  (B.P.  Moore, 
in  lift. ). 

KEY  TO  SUBGENERA 


1 Basal  setae  present,  at  least  in  antennal  Segments  IX,  X 

Hemiglymmius  new  subgenus,  p.  74 

1 ' Basal  setae  absent  from  all  antennal  segments 2 

2 (1')  Antenna  with  apical  stylet;  frontal  grooves  very  shallow  or  obsolete  

Navitia  new  subgenus,  p.  74 

2'  Antennal  stylet  absent;  frontal  grooves  well  defined  3 


3 (2')  Eye  reduced,  with  ommatidia  not  distinct;  cornea  not  facetted  or  facetting 

visible  only  under  high  magnification;  cornea  with  pinkish  pigment;  frontal 
grooves  more  or  less  linear;  marginal  groove  fine,  linear,  complete  to  partly 

or  entirely  effaced Nitiglymmius  new  subgenus,  p.  75 

3'  Eye  large,  normal,  with  distinct  ommatidia  and  facetted,  unpigmented 

cornea;  frontal  grooves  not  linear;  marginal  grooves  of  pronotum  complete  . 4 

4 (3')  Spur  of  middle  tibia  straight;  temporal  lobe  more  or  less  pointed  posteriorly 

with  occipital  angle  prominent;  punctures  of  Sterna  III— V arranged  in  single 

transverse  row  on  each  sternum Orthoglymmius  new  subgenus,  p.  74 

4'  Spur  of  middle  tibia  curved  anteriorly  at  tip;  temporal  lobe  not  pointed 

posteriorly,  always  rounded  laterad  to  occipital  angle;  punctures  of  Sterna 
III— V scattered Omoglymmius  sensu  stricto  Ganglbauer,  p.  75 
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ILLUSTRATIONS  OF  ADULT  OMOGLYMMIINA,  Omoglymmius.  Figs.  52-54,  habitus,  dorsal  aspect-Fig.  52,  O.  (Hemi- 
glymmius)  africanus  (Grouvelle).  Fig.  53,  O.  (Navitia)  intrusus  (Grouvelle;).  Fig.  54,  O.  (Orthoglymmius)  cavifrons  (Grouvelle). 
Fig.  55,  O.  (Omoglymmius)  germari  (Ganglbauer):  A,  habitus,  dorsal  aspect;  B,  head,  lateral  aspect.  Fig.  56,  O.  (Nitiglymmius) 
zimmermani,  new  species:  A,  head,  dorsal  aspect;  B,  pronotum,  dorsal  aspect.  Fig.  57,  O.  (N.)  greensladei,  new  species:  A, 
head,  dorsal  aspect;  B,  pronotum,  dorsal  aspect.  Fig.  58,  O.  (N.)  fulgens,  new  species:  A,  habitus,  dorsal  aspect;  B,  head, 
dorsal  aspect;  C,  pronotum,  dorsal  aspect;  D,  head,  lateral  aspect.  Fig.  59,  O.  (N.)  lustrans,  new  species:  A,  head,  dorsal 
aspect;  B,  pronotum,  dorsal  aspect;  C,  head,  lateral  aspect. 
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Subgenus  Hemiglymmius  New  Subgenus 
(Figs.  9,  52,  77,  78) 

Type  species  - Rhysodes  africanus  Grouvelle  1892 
Described  species  - 

Omoglymmius  (Hemiglymmius)  africanus  (Grouvelle  1892)  NEW  COMBINATION 
Omoglymmius  (Hemiglymmius)  americanus  (Castelnau  1836)  NEW  COMBINATION 
Omoglymmius  (Hemiglymmius)  borneensis  (Grouvelle  1903)  NEW  COMBINATION 
Omoglymmius  (Hemiglymmius)  germaini  (Grouvelle  1903)  NEW  COMBINATION 
Omoglymmius  (Hemiglymmius)  hamatus  (Leconte  1875)  NEW  COMBINATION 
Omoglymmius  (Hemiglymmius)  ineditus  (Dajoz  1975)  NEW  COMBINATION 
Omoglymmius  (Hemiglymmius)  javanicus  (Grouvelle  1903)  NEW  COMBINATION 
Omoglymmius  (Hemiglymmius)  lewisi  (Nakane  1973)  NEW  COMBINATION 
Omoglymmius  (Hemiglymmius)  nicobarensis  (Grouvelle  1895b)  NEW  COMBINATION 
Omoglymmius  (Hemiglymmius)  oberthueri  (Grouvelle  1903)  NEW  COMBINATION 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  52.  Basal  setae  on  Segments  IX,  X of  antennae  (and  in 
many  specimens  on  more  proximal  segments  as  well);  antennal  stylet  present  in  most  members  (absent  in  O.  nicobarensis, 

O.  americanus  and  O.  hamatus)',  eye  large,  normal,  cornea  facetted;  frontal  grooves  deep,  complete,  dilated  in  most  specimens; 
marginal  grooves  of  pronotum  deep;  spur  of  middle  tibia  curved  anteriorly  at  tip,  more  or  less  hooked;  punctures  of  Sterna 
III- V scattered;  lateral  pits  of  abdomen  in  female  indistinctly  developed  on  Sterna  IV  or  V or  both,  or  absent. 

Penis  (investigated  in  O.  africanus  (Fig.  77)  and  O.  hamatus  (Fig.  78))  relatively  short,  thick;  internal  sac  present;  orifice 
nearly  apical,  no  distinct  apical  lobe;  left  paramere  markedly  rounded. 

This  subgenus  is  recognized  by  the  presence  of  basal  setae  on  the  antennae.  Most  specimens 
have  a well-developed  antennal  stylet,  a feature  shared  within  the  genus  only  by  Navitia,  whose 
members  differ  in  having  the  frontal  grooves  obsolete.  There  is  one  species  each  in  Africa  and 
South  America,  two  in  North  America,  otherwise  the  subgenus  is  confined  to  the  Oriental 
Region,  from  Japan  to  Malaya  and  the  Greater  Sunda  Islands. 

Subgenus  Navitia  New  Subgenus 
(Fig.  53) 


Type  species  - Rhysodes  intrusus  Grouvelle  1903 
Described  species  - 

Omoglymmius  (Navitia)  intrusus  (Grouvelle  1903)  NEW  COMBINATION. 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  53.  Antennal  stylet  well  developed;  basal  setae  of  antenna 
absent;  frontal  grooves  almost  effaced,  represented  only  by  vague  shallow  depressions,  temporal  lobes  apparently  merged 
with  median  lobe;  tip  of  latter  protruded  into  crescentic  frontal  space;  eye  large,  normal,  ommatidia  distinct;  Sterna  III— V 
each  with  single  transverse  row  of  punctures;  female  with  deep  lateral  pits  on  Sternum  IV;  spur  of  middle  tibia  curved  an- 
teriorly at  tip;  enlarged  pit  at  base  of  each  gular  groove;  penis  and  hind  wings  not  investigated. 

The  very  shallow  frontal  grooves  distinguish  members  of  this  subgenus  from  those  of  all 
other  Omoglymmius.  The  well-developed  antennal  stylet  is  shared  only  with  Hemiglymmius. 
The  subgeneric  name  is  based  on  an  old  name  for  the  Fiji  Islands.  Navitia  is  confined  to  Fiji 
and  the  New  Hebrides. 

Subgenus  Orthoglymmius  New  Subgenus 
(Figs.  54,  70) 


Type  species  - Rhysodes  sulcicollis  Lewis  1888 
Described  species  - 

Omoglymmius  (Orthoglymmius)  alticola  (Grouvelle  1913)  NEW  COMBINATION 
Omoglymmius  (Orthoglymmius)  carinatus  (Grouvelle  1903)  NEW  COMBINATION 
Omoglymmius  (Orthoglymmius)  cavifrons  (Grouvelle  1914)  NEW  COMBINATION 
Omoglymmius  (Orthoglymmius)  coomani  (Arrow  1942)  NEW  COMBINATION 
Omoglymmius  (Orthoglymmius)  crenatus  (Grouvelle  1903)  NEW  COMBINATION 
Omoglymmius  (Orthoglymmius)  feae  (Grouvelle  1895b)  NEW  COMBINATION 
Omoglymmius  (Orthoglymmius)  hexagonus  (Grouvelle  1903)  NEW  COMBINATION 
Omoglymmius  (Orthoglymmius)  longiceps  i (Grouvelle  1910)  NEW  COMBINATION 
Omoglymmius  (Orthoglymmius)  sulcicollis  (Lewis  1888)  NEW  COMBINATION 
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Description.—  Habitus  and  sculpture  of  dorsum  as  in  Fig.  54.  Antennal  stylet  absent;  basal  setae  of  antenna  absent; 
frontal  grooves  well  developed,  deep,  not  linear;  margins  of  temporal  lobe  oblique  both  medial  and  lateral  to  occipital  angle, 
so  temporal  lobe  pointed  posteriorly;  eye  large,  normal,  with  distinct  ommatidia;  marginal  groove  of  pronotum  deep,  com- 
plete; spur  of  middle  tibia  straight  (Fig.  70);  Sterna  III-V  each  with  single  transverse  row  of  punctures;  female  with  deep 
lateral  pits  on  Sternum  V (in  some  species  also  with  shallower  ones  on  Sternum  IV);  genitalia  and  hind  wings  not  investigated. 

Shape  of  temporal  lobes  and  arrangement  of  punctures  of  the  abdominal  sterna  are  the  best 
recognition  marks  for  this  subgenus.  It  is  confined  to  the  Oriental  Region,  from  Japan  to 
Burma,  Bhutan,  and  Sumatra. 

Subgenus  Omoglymmius  sensu  stricto  Ganglbauer 
(Figs.  8,  55A-B,  71) 


Type  species  - Rhysodes  germari  Ganglbauer  1892 
Described  species  - 

Omoglymmius  (sensu  stricto)  batchianus  (Arrow  1901)  NEW  COMBINATION 
Omoglymmius  (sensu  stricto)  bucculatus  (Arrow  1901)  NEW  COMBINATION 
Omoglymmius  (sensu  stricto)  capito  (Grouvelle  1895a)  NEW  COMBINATION 
Omoglymmius  (sensu  stricto)  cheesmanae  (Arrow  1942)  NEW  COMBINATION 
Omoglymmius  (sensu  stricto)  germari  (Ganglbauer  1892)  NEW  COMBINATION 
Omoglymmius  (sensu  stricto)  gracilicornis  (Grouvelle  1895a)  NEW  COMBINATION 
Omoglymmius  (sensu  stricto)  humeralis  (Grouvelle  1895a)  NEW  COMBINATION 
Omoglymmius  (sensu  stricto)  laticeps  (Bell  1977) 

Omoglymmius  (sensu  stricto)  lineatus  (Grouvelle  1908)  NEW  COMBINATION 
Omoglymmius  (sensu  stricto)  malabaricus  (Arrow  1901)  NEW  COMBINATION 
Omoglymmius  ( sensu  stricto)  malaicus  (Arrow  1901)  NEW  COMBINATION 
Omoglymmius  (sensu  stricto)  philippensis  (Chevrolat  1875)  NEW  COMBINATION 
Omoglymmius  (sensu  stricto)  pulvinatus  (Grouvelle  1903)  NEW  COMBINATION 
Omoglymmius  ( sensu  stricto)  quadraticollis  (Arrow  1901)  NEW  COMBINATION 
Omoglymmius  (sensu  stricto)  sakuraii  (Nakane  1973)  NEW  COMBINATION 
Omoglymmius  (sensu  stricto)  solitarius  (Arrow  1942)  NEW  COMBINATION 
Omoglymmius  (sensu  stricto)  vicinus  (Grouvelle  1895a)  NEW  COMBINATION 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  55A.  Antennal  stylet  absent;  basal  setae  of  antennae  ab- 
sent; frontal  grooves  well  developed,  deep,  not  linear;  eye  large,  normal  (Fig.  55B),  with  distinct  ommatidia,  cornea  distinctly 
facetted,  not  pigmented;  marginal  groove  of  pronotum  complete;  spur  of  middle  tibia  bent  anteriorly  at  tip,  more  or  less 
hooked  (Fig.  71);  Sterna  III-V  with  punctures  scattered;  female  with  more  or  less  distinct  lateral  pits  on  Sternum  IV,  but 
not  on  Sternum  V;  hind  wings  fully  developed. 

Penis  (investigated  in  O.  philippensis ) relatively  thick,  with  well-developed  internal  sac,  with  patches  of  teeth  or  setae, 
patches  of  teeth  or  setae. 

The  scattered  abdominal  punctures,  curved  middle  tibia,  and  rounded  temporal  lobes  dis- 
tinguish this  subgenus  from  Orthoglymmius.  Absence  of  the  antennal  stylet  separates  it  from 
Navitia  and  most  of  Hemiglymmius,  while  the  large  eyes  are  the  most  conspicuous  difference 
from  Nitiglymmius. 

Omoglymmius  sensu  stricto  has  a very  wide  distribution,  but  is  absent  from  the  Americas, 
Africa,  Madagascar,  and  New  Zealand.  The  Australian  Omoglymmius  to  be  described  by  Moore 
is  a possible  member  of  this  subgenus.  There  are  a few  species  each  in  the  Nearctic  and  Pale- 
arctic  Regions.  The  Oriental  Region  has  a moderate  number  of  species,  but  the  subgenus  is 
most  numerous  in  New  Guinea,  the  Philippines,  the  islands  of  “Wallacea”,  and  the  Solomon 
Islands. 

Subgenus  Nitiglymmius  New  Subgenus 
(Figs.  56-59,  72-76,  79) 

Type  species  - Omoglymmius  (Nitiglymmius)  fulgens  new  species 

Description.—  Habitus  and  sculpture  of  dorsum  generally  as  in  Fig.  58A.  Antenna  with  or  without  stylet;  basal  setae 
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of  antennae  absent;  frontal  grooves  complete  but  narrow,  linear  in  many  specimens,  eye  reduced,  in  profile  view  located 
entirely  above  middle  of  head;  ommatidia  not  distinct;  cornea  not  facetted  in  most  specimens;  facetting  barely  visible  at 
high  magnification  in  O.  zimmermani;  cornea  with  pinkish  tint;  silvery  white  reflecting  disc  medial  to  cornea  and  at  angle  to 
it;  marginal  grooves  of  pronotum  fine,  linear,  entire  or  partly  or  completely  effaced;  spur  of  middle  tibia  with  tip  curved  an- 
teriorly, more  or  less  hooked;  punctures  of  Sterna  III-V  scattered  or  in  single  transverse  row  on  each  sternum;  lateral  pits 
on  Sternum  IV  in  both  sexes  (where  known);  ventral  surface  wth  bluish  opalescence  (such  opalescence  on  dorsal  surface  also 
in  specimens  of  most  species);  color  of  dorsal  surface  more  nearly  black  than  in  other  Rhysodini;  hind  wings  vestigial. 

Penis  (studied  in  O.  lustrans)  (Fig.  79)  thick,  without  apical  lobe;  internal  sac  elaborate;  right  paramere  rounded,  left 
one  relatively  large. 

This  subgenus  includes  seven  undescribed  species,  one  from  Fiji,  one  from  Guadalcanal  in 
the  Solomon  Islands,  and  five  from  New  Guinea.  All  the  species  are  montane.  Those  of  New 
Guinea  livejn  the  highest  zone  in  the  mountain  forests,  above  2000  meters,  where  they  seem 
to  be  the  only  Rhysodini  present.  Reduced  and  modified  eyes  are  the  best  means  of  distinguish- 
ing this  subgenus  from  Omoglymmius  sensu  stricto. 

Phylogeny This  subgenus  inhabits  three  separate  land  masses;  New  Guinea,  Guadalcanal 
(Solomon  Islands),  and  Fiji.  There  appear  to  be  two  major  phyletic  lines,  one  including  the 
New  Guinea  species,  and  the  other,  the  species  from  the  more  eastern  islands.  In  the  latter 
group,  there  is  a sharp  medial  boundary  to  the  paramedian  groove,  setae  are  present  in  elytral 
Stria  IV,  and  there  is  no  “collar”  at  the  anterior  margin  of  the  pronotum.  In  the  New  Guinea 
species,  the  inner  boundary  of  the  paramedian  groove  is  ill-defined,  setae  are  absent  from  Stria 
IV,  and  a pronotal  “collar”  is  well  developed.  It  is  surprising  that  the  species  from  Guadalcanal 
(' 0 . greensladei ) is  more  like  the  one  from  Fiji  ( O . zimmermani ) than  the  species  from  New 
Guinea,  which  are  much  less  removed  geographically. 

The  five  species  from  New  Guinea  probably  represent  only  a fraction  of  the  number  that 
actually  occur  there,  since  all  the  specimens  were  collected  in  three  relatively  small  areas,  and 
vast  areas  have  not  yet  been  sampled.  Two  species  O.  fulgens  and  O.  lustrans,  inhabit  the  most 
eastern  high  mountains,  two  more,  O.  hornabrooki  and  O.  offafinus,  live  in  the  east  central 
region,  and  one,  O.  toxopei,  is  from  the  western  part  of  the  island.  The  species  within  each 
region  are  clearly  closer  to  one  another  than  to  those  of  the  other  regions.  O.  lustrans  and  O. 
fulgens  form  a sharply  defined  subgroup,  characterized  by  a long  acute  median  lobe,  linear 
frontal  grooves,  and  a very  small  frontal  space.  The  remaining  three  species  have  a shorter 
median  lobe,  more  or  less  rounded  posteriorly,  non-linear  frontal  grooves,  and  a larger  frontal 
space.  O.  hornabrooki  and  O.  offafinus  are  linked  together  by  the  presence  of  an  incomplete 
marginal  groove  on  the  pronotum  and  well-developed  punctuation  on  the  outer  carina  of  the 
pronotum.  O.  toxopei  has  complete  marginal  grooves  and  nearly  impunctate  outer  carinae. 

The  known  species  from  New  Guinea  suggest  two  episodes  of  speciation.  First,  a common 
ancestor  spread  throughout  the  highlands  of  New  Guinea,  either  at  a time  when  the  climate 
was  cooler  than  now,  or  else  when  the  subgenus  was  able  to  live  at  a lower  altitude  than  it  now 
inhabits.  Next,  it  divided  into  three  allopatric  daughter-species,  each  localized  in  a single  area 
of  high  mountains,  as  the  subgenus  was  forced  out  of  the  lower  intervening  areas,  either  by  a 
warming  climate,  or  by  competition  from  other  genera  of  Rhysodini.  A second  episode  of 
speciation  followed  the  fragmentation  of  the  daughter  species,  as  they  were  forced  higher  into 
the  mountains.  Finally,  at  least  for  O.  lustrans  and  O.  fulgens,  the  disappearance  of  a barrier 
allowed  the  two  species  to  become  sympatric.  It  is  not  clear  at  the  moment  whether  or  not 
O.  hornabrooki  and  O.  offafinus  are  sympatric,  since  each  is  known  from  a single  locality. 

KEY  TO  SPECIES 


1 


Pronotum  relatively  elongate,  its  margins  evenly  curved  to  apex,  not  constrict- 
ed to  form  “collar” 2 
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Pronotum  less  elongate,  its  sides  abruptly  narrowed  anteriorly,  forming 

“collar”  at  apex 3 

Antennal  stylet  distinct;  posterior  median  pit  of  pronotum  large,  as  wide  as 

basal  impression;  elytral  striae  distinctly  impressed 

O.  zimmermani  new  species,  p.  77 

Antennal  stylet  absent;  posterior  median  pit  small,  narrower  than  basal  im- 
pression; striae  not  impressed  

O.  greensladei  new  species,  p.  78 

Postorbital  tubercles  distinct  4 

Postorbital  tubercles  absent 5 

Pronotum  distinctly  narrowed  at  apex;  lateral  margin  of  pronotum  sinuate 
just  anterior  to  hind  angles;  posterior  median  pit  large,  as  wide  as  basal  im- 
pression • • > O.  hornabrooki  new  species,  p.  81 

Pronotum  only  slightly  narrowed  anteriorly,  lateral  margin  not  sinuate;  post- 
erior median  pit  very  small,  much  narrower  than  basal  impression  

O.  offafinus  new  species,  p.  81 

Marginal  groove  of  pronotum  present 6 

Marginal  groove  absent O.  lustrans  new  species,  p.  80 

Frontal  grooves  very  fine,  linear;  median  lobe  long,  acutely  pointed,  extend- 
ing posterior  to  middle  of  temporal  lobes O.  fulgens  new  species,  p.  80 

Frontal  grooves  broader,  not  linear;  median  lobe  short,  obtusely  pointed, 
not  extending  to  middle  of  temporal  lobes  . ...  O.  toxopei  new  species,  p.  82 

Omoglymmius  (Nitiglymmius)  zimmermani  New  Species 
(Figs.  56A-B,  63,  72) 

Type  material  — HOLOTYPE  male,  labelled:  FIJI,  Nandarivatu,  Viti  Levu 
3700',  XI— 10— 38,  rotten  logs,  E.C.  Zimmerman  (BPBM) 

PARATYPES:  9,  all  from  Viti  Levu,  Fiji,  one  male,  3 females  with  same 
data  as  type;  two  females,  Navai-Nasonga  Trail,  XI— 12— 38,  summit,  3400', 
fallen  branches,  E.C.  Zimmerman;  one  male,  2 females,  Nandarivatu,  Mount 
Yoa,  X— 5— 39,  J.M.  Valentine  (all  BPBM). 

Description. — Length  6.3— 7.2  mm;  form  elongate  for  subgenus;  opalescent  sheen  slight  on  ventral  side,  not  evident 
dorsally;  antennal  Segment  XI  pointed,  with  distinct  blunt,  peg-like  stylet;  head  (Fig.  56A)  with  median  lobe  obtuse  post- 
eriorly, ended  opposite  middle  of  temporal  lobe;  frontal  grooves  straight,  narrow;  posterior  end  of  antennal  groove  slightly 
dilated,  in  form  of  pit  anterior  to  eye;  orbital  groove  vague,  faint,  extended  approximately  to  middle  of  eye;  frontal  space 
as  wide  as  long;  medial  angles  distinct,  slightly  separated;  margin  posterior  to  medial  angle  sinuate;  temporal  lobe  impunct- 
ate,  one  temporal  seta  in  conspicuous  puncture;  eye  oval,  oblique,  better  developed  than  in  other  Nitiglymmius,  slightly 
visible  in  dorsal  view;  depth  of  eye  about  0.33  depth  of  head;  postorbital  tubercle  absent,  mentum  with  about  12  coarse 
punctures;  gular  grooves  dilated  anteriorly,  in  form  of  pair  of  pits  (posterior  tentorial  pits)  at  base  of  mentum. 

Pronotum  (Fig.  56B)  relatively  long  and  narrow  (L/GW=1.43),  margins  curved  evenly  into  apex  (no  distinct  “collar”); 
inner  and  outer  carinae  nearly  equal  in  width;  all  carinae  impunctate;  median  groove  deep,  posterior  median  pit  conspicu- 
ously enlarged;  paramedian  grooves  deep  throughout,  expanded  posteriorly  in  form  of  narrow,  deep  basal  impressions;  both 
inner  and  outer  boundaries  of  paramedian  grooves  deep,  abrupt;  lateral  margin  scarcely  sinuate  anterior  to  hind  angle;  mar- 
ginal grooves  complete,  narrow,  deep,  impunctate;  no  epipleural  punctures;  prosternum  with  intercoxal  pit  deep,  linear. 

Elytra  relatively  long,  narrow,  sides  clearly  parallel  in  middle  0.33;  humeral  tubercles  prominent;  elytral  striae  distinctly 
impressed;  usually  two  setae  in  Stria  IV,  one  near  base,  other  near  apex;  one  seta  in  apical  striole;  one  seta  on  medial  slope  of 

apical  tubercle;  three  to  five  setae  near  tip  of  Stria  VII;  mesosternum  with  median  groove  with  two  punctures,  posterior  one 
larger,  and  with  a pair  of  oblique  grooves,  each  with  three  or  four  punctures;  metasternum  opalescent,  nearly  evenly  convex, 
without  median  impression;  Sterna  III— V each  with  a complete  or  nearly  so  transverse  row  of  punctures  (Fig.  63);  male  with- 
out tooth  on  anterior  femur;  very  few  punctures  on  legs;  calcars  of  male  very  small  (Fig.  72). 

The  presence  of  an  apical  stylet  on  the  antenna  and  the  impressed  striae  differentiate  this 
species  from  all  of  its  relatives. 
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ILLUSTRATION  OF  ADULT  OMOGLYMMIINA,  Omoglymmius  (Nitiglymmius) , new  species.  Fig.  60,  O.  (N.)  hornabrooki: 
A,  head,  dorsal  aspect,  B,  pronotum,  dorsal  aspect.  Fig.  61,  O.  (N.)  toxopei:  A,  head,  dorsal  aspect,  B,  pronotum,  dorsal 
aspect;  C,  head,  lateral  aspect.  Fig.  62,  O.  (N.)  offafinus:  A,  head,  dorsal  aspect;  B,  pronotum,  dorsal  aspect;  C,  head  lateral 
aspect.  Figs.  63-69,  pterothorax  and  abdomen,  ventral  aspect-Fig.  63,  O.  (N.)  zimmermani:  male.  Fig.  64,  O.  (N.)  greensladei, 
male.  Fig.  65,  O.  (N.)  fulgens,  male.  Fig.  66,  O.  (N.)  lustrans,  female.  Fig.  67,  O.  (N.)  hornabrooki,  female.  Fig.  68,  O.  (N.) 
offafinus,  male.  Fig.  69,  O.  (N.)  toxopei,  female. 

Omoglymmius  (Nitiglymmius)  greensladei  New  Species 
(Figs.  57A-B,  64,  73) 

Type  Material  - HOLOTYPE  male,  labelled:  SOLOMON  IS.,  Guadalcanal,  Popamanasin, 

5500',  25-10-1965;  P.  Greenslade  (20222)  (Solomon  Is.  Pres.  P.J.M.  Greenslade,  B.M. 
1966-477)  (BMNH). 

PARATYPE  male,  same  date  and  locality  as  holotype,  elevation  4300';  P.  Greenslade 
(20275)  (BMNH). 
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Description.  — Length  6. 2-6. 6 mm;  form  elongate  for  subgenus;  opalescent  sheen  slight  on  ventral  side,  not  evident 
dorsally;  antennal  segment  XI  obtuse,  stylet  absent;  head  (Fig.  57A)  slightly  longer  than  wide;  median  lobe  of  head  obtusely 
pointed  posteriorly,  ended  anterior  to  middle  of  temporal  lobe;  frontal  grooves  straight,  narrow;  orbital  groove  slightly  im- 
pressed anteriorly,  represented  by  row  of  punctures  posteriorly,  extended  about  to  middle  of  eye;  frontal  space  small;  medial 
angles  obtusely  rounded,  margins  posterior  to  them  not  sinuate;  temporal  lobe  impunctate;  one  temporal  seta  or  none  (various 
unilaterally);  eye  oval,  scarcely  visible  in  dorsal  view;  postorbital  tubercle  absent;  mentum  with  about  25  — 30  scattered  punc- 
tures; gular  grooves  slightly  impressed,  punctate,  but  without  anterior  enlargement. 

Pronotum  (Fig.  57B)  clearly  longer  than  wide,  L/GW=1.25;  lateral  margins  evenly  narrowed  anteriorly,  not  in  form  of 
“collar”  at  apex,  scarcely  sinuate  anterior  to  hind  angles;  inner  and  outer  carinae  of  nearly  equal  width,  inner  ones  slightly 
dilated  behind  middle;  all  carinae  completely  impunctate;  median  groove  deep;  posterior  median  pit  small,  about  equal  to 
anterior  median  pit,  much  narrower  than  basal  impression;  paramedian  grooves  narrow,  deep,  both  inner  and  outer  sides 
well  defined;  marginal  grooves  complete,  linear;  epipleura  with  two  to  six  punctures. 

Elytra  elongate,  almost  parallel-sided  at  middle;  humeral  tubercles  prominent;  elytral  striae  not  impressed,  represented 
by  rows  of  small,  shallow  punctures;  one  seta  near  base  of  Stria  IV;  another  may  be  present  at  apex  of  this  stria;  one  or 
more  setae  in  apex  of  Stria  VII;  mesosternum  with  deep  median  groove  with  three  or  four  punctures,  also  with  pair  of  ob- 
lique lateral  grooves  each  with  two  punctures;  metasternum  with  faint  posterior  median  slit,  and  anterior  to  it  in  midline 
with  broader,  less  definite  median  impression  with  a few  punctures;  Sterna  III-V  each  with  punctures  in  slightly  confused 
transverse  rows;  lateral  pit  of  Sternum  IV  deep  (Fig.  64);  hind  calcar  of  male  prominent  (Fig.  73). 

This  species  is  easily  distinguished  from  all  the  New  Guinea  species  by  lack  of  an  anterior 
“collar”  on  the  pronotum,  and  from  zimmermani  by  the  striae  not  being  impressed  and  by 
the  absence  of  an  antennal  stylet. 


ILLUSTRATIONS  OF  ADULT  OMOGLYMMIINA:  Omoglymmius.  Fig.  70-71,  middle  tibia,  male-Fig.  70,  O.  (Ortho- 
glymmius)  cavifrons  (Grouvelle).  Fig.  71,  <9.  (Omoglymmius)  germari  (Ganglbauer).  Figs.  12-16,  O.  (Nitiglymmius),  new 
species,  hind  tibia,  male,  apical  portion.  Fig.  72,  O.  (N.)  zimmermani.  Fig.  73,  O.  (N.)  greensladei.  Fig.  74,  O.  (N.)  fulgens. 
Fig.  75,  O.  (N.)  lustrans.  Fig.  76,  O.  (1 V.)  offafinus.  Figs.  77-79,  penis  and  parameres,  right  lateral  aspect-Fig.  77,  O.  (Hemi- 
glymmius)  africanus  (Grouvelle).  Fig.  78,  O.  (Hemiglymmius)  hamatus  (Leconte).  Fig.  79,  O.  (Nitiglymmius)  lustrans, 
new  species. 
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Omoglymmius  (Nitiglymmius)  fulgens  New  Species 
(Figs.  58A-D,  65,  74) 

Type  material  - HOLOTYPE  male,  labelled:  NEW  GUINEA,  N.E.,  Bulldog  Road,  c 14  km 
s.  Edie  Cr.  2405  m,  4- 1 0 VII- 1 966,  G.A.  Samuelson  (BPBM). 

PARATYPE  female,  labelled:  NEW  GUINEA,  N.E.,  Wau,  2400  m 9-12-1  1962, 

J.H.  and  M.  Sedlacek,  G.  Monteith  and  native  (BPBM). 

Description.  — Habitus  and  sculpture  of  dorsum  as  in  Fig.  58A.  Length  6.5  (male)— 8.0  (female)  mm;  dorsal  surface 
distinctly  opalescent;  antennal  Segment  XI  obtuse,  stylet  absent;  head  (Fig.  58B)  with  median  lobe  three  times  longer  than 
wide,  its  apex  acute,  extended  distinctly  posterior  to  middle  of  temporal  lobe;  frontal  grooves  long,  straight,  linear;  no  trace 
of  orbital  groove;  frontal  space  very  small  and  narrow;  medial  angles  obtusely  rounded,  slightly  separated;  margin  posterior 
to  medial  angle  sinuate;  one  or  two  temporal  setae;  temporal  lobe  with  10-15  scattered  punctures,  mostly  in  lateral  region; 
eye  (Fig.  58D)  oval,  oblique,  scarcely  visible  in  dorsal  view;  postorbital  tubercle  absent;  mentum  punctate;  gular  grooves 
very  fine,  shallow;  transverse  depression  present  between  mentum  and  submentum. 

Pronotum  (Fig.  58C)  slightly  longer  than  wide,  L/GW=  1.12,  anterior  end  in  form  of  distinct  “collar”;  lateral  margin 
curved  into  “collar”  anteriorly,  slightly  sinuate  just  anterior  to  hind  angle;  outer  carina  slightly  wider  than  inner  one,  with 
about  25  punctures  scattered  along  its  lateral  margin;  median  groove  deep,  narrow,  anterior  and  posterior  median  pits  equal, 
moderately  large;  lateral  margin  of  paramedian  groove  distinct,  but  median  margin  sloped  gradually  from  inner  carina;  mar- 
ginal grooves  narrow,  complete  to  hind  angle,  faintly  punctate;  epipleura  with  18—20  punctures. 

Elytra  oval,  humeral  tubercles  prominent;  stria  not  impressed;  Stria  VII  with  four  or  five  setae  near  apex,  elytral  setae 
otherwise  absent;  mesosternum  without  median  groove,  but  with  pair  of  oblique,  punctured  lateral  grooves;  metasternum 
with  deep  median  pit  in  posterior  0.25,  connected  by  short  groove  to  posterior  margin;  Sterna  III-V  each  with  irregular 
transverse  row  of  punctures,  interrupted  in  midline  (Fig.  65);  anterior  femur  of  male  without  ventral  tooth;  hind  calcar  of 
male  (Fig.  74)  fairly  prominent,  slightly  notched  at  base. 

Shape  of  the  median  lobe,  and  form  and  punctation  of  the  pronotum  make  this  species 
very  similar  to  O.  lustrans,  from  which  it  is  easily  separated  by  presence  of  a marginal  groove 

Omoglymmius  (Nitiglymmius)  lustrans  New  Species 
(Figs.  59A-C,  66,75,79) 

Type  material  - HOLOTYPE  male,  labelled:  NEW  GUINEA,  N.E.,  19-29  km  S of  Wau, 
Bulldog  Road,  2200-2500  m,  31-V-1962,  J.  Sedlacek  (BPBM). 

PARATYPES  5,  all  from  NEW  GUINEA,  N.E.  as  follows:  2 males  labelled:  Edie  Creek, 
Wau,  2000  m,  10-X-1961,  5-IV-1962,  J&M  Sedlacek;  one  male,  Mt.  Kaindi,  16  km 
SW  of  Wau,  2300  m,  8-9- VI,  1962,  J.  Sedlacek;  2 females,  Mt.  Missim,  2040-2400  m, 
22— 30— IV— 1968,  J.L.  Gressitt,  R.C.A.  Rice,  J.  Sedlacek  (BPBM). 

Description.  — Length  5. 9-7. 3 mm,  opalescent  both  dorsally  and  ventrally;  antennal  Segment  XI  obtuse,  without 
stylet;  head  (Fig.  59A)  with  median  lobe  acutely  pointed  posteriorly,  almost  four  times  longer  than  wide,  extended  distinctly 
posterior  to  middle  of  temporal  lobe;  frontal  grooves  long,  straight,  linear;  faint  orbital  groove  ended  near  anterior  margin 
of  eye;  frontal  space  very  small,  narrow;  medial  angles  obtusely  pointed,  slightly  separated;  margin  posterior  to  medial 
angle  slightly  sinuate;  temporal  lobe  with  10-15  irregularly  scattered  punctures;  temporal  setae  absent;  eye  (Fig.  59C) 
oval,  oblique,  scarcely  visible  in  dorsal  view;  postorbital  tubercle  absent;  mentum  with  few  punctures;  gular  grooves  very 
fine,  shallow;  transverse  depression  present  between  mentum  and  submentum. 

Pronotum  (Fig.  59B)  slightly  longer  than  wide,  L/W=1.26;  anterior  end  in  form  of  distinct  “collar”,  sides  slightly  curved, 
more  sharply  and  abruptly  narrowed  to  “collar”  than  in  fulgens,  barely  sinuate  anterior  to  hind  angle;  outer  carina  wider 
than  inner  one,  with  17-20  punctures  along  its  lateral  margin;  median  groove  deep,  narrow,  pits  nearly  equal,  but  posterior 
one  longer  and  narrower  than  anterior  one;  lateral  margin  of  paramedian  groove  sharply  defined  but  medial  angle  sloped 
gradually  from  inner  carina;  marginal  groove  absent;  epipleural  region  without  punctures. 

Elytra  oval;  humeral  tubercles  prominent;  striae  not  impressed;  Stria  VII  with  four  or  five  setae  near  apex;  elytral  setae 
otherwise  absent;  mesosternum  and  metasternum  as  in  fulgens',  abdominal  Sterna  III  V with  scattered  fine  punctures;  lateral 
pit  of  Sternum  IV  shallow  in  both  sexes  (Fig.  66);  anterior  femur  of  male  without  ventral  tooth;  hind  calcar  of  male  small, 
not  notched  (Fig.  75);  penis  as  in  Fig.  79. 

This  species  is  easily  distinguished  from  all  other  members  of  the  subgenus  by  absence  of 
the  marginal  groove  of  the  pronotum. 
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Omoglymmius  (Nitiglymmius)  hornabrooki  New  Species 
(Figs.  60A-B,  67) 

Type  material  - HOLOTYPE  female,  labelled:  NEW  GUINEA:  Kamira,  Okapa, 

Eastern  Highlands,  2—9—1964,  R.  Hornabrook  (NMNZ). 

Description.  — Length  5.8  mm,  indistinctly  opalescent  dorsally,  distinctly  so  ventrally;  antennal  Segment  XI  obtusely 
pointed,  stylet  absent;  head  (Fig.  60A)  with  median  lobe  rounded  posteriorly,  ended  anterior  to  middle  of  temporal  lobes; 
frontal  grooves  relatively  short,  widened  posteriorly;  no  trace  of  orbital  groove;  frontal  space  large,  as  wide  as  long;  medial 
angles  subacute,  slightly  separated;  margin  posterior  to  medial  angles  strongly  sinuate;  temporal  lobe  with  12—15  punctures 
mostly  near  lateral  margin;  temporal  setae  absent;  eye  oval,  scarcely  visible  in  dorsal  view;  postorbital  tubercle  present,  though 
small;  about  12—15  punctures  present  below  eye;  mentum  with  many  punctures;  gular  grooves  indistinct;  no  depression  be- 
tween mentum  and  submentum. 

Pronotum  (Fig.  60B)  slightly  longer  than  wide,  L/GW=1.19;  anterior  end  in  form  of  distinct  “collar”,  pronotum  distinctly 
narrowed  anteriorly,  margins  shallowly  sinuate  just  anterior  to  hind  angles;  carinae  of  equal  width;  outer  carina  distinctly 
narrowed  anteriorly,  with  30-35  scattered  punctures,  mostly  in  outer  half;  median  groove  deep,  narrow;  posterior  median 
pit  enlarged,  wider  than  anterior  median  pit,  and  equal  in  width  to  basal  impression;  lateral  margin  of  paramedian  groove 
sharply  defined,  medial  margin  sloped  gradually  from  inner  carina;  marginal  groove  deep  anteriorly,  represented  by  discon- 
tinuous row  of  punctures  in  posterior  0.25;  epipleura  with  nine  or  ten  punctures. 

Elytra  oval,  humeral  tubercle  obtuse;  striae  not  impressed;  five  or  six  setae  near  tip  of  Stria  VII,  elytral  setae  otherwise 
absent;  mesosternum  with  five  punctures  arranged  in  V-shaped  pattern;  metasternum  with  very  short  median  slit  at  posterior 
margin,  this  not  ended  in  pit  anteriorly;  punctures  of  abdominal  Sterna  III-V  scattered,  but  tending  to  form  transverse  row 
on  each  segment  (Fig.  67). 

This  species  is  most  similar  to  O.  offafinus  in  structure  of  the  head,  but  has  a distinctive 
pronotum,  combining  relatively  broad  outer  carinae  with  a shallow  sinuation  anterior  to  the 
hind  angle,  a distinctly  narrowed  anterior  end,  and  an  enlarged  posterior  median  pit. 

Omoglymmius  (Nitiglymmius)  offafinus  New  Species 
(Figs.  62A-C,  68,  76) 

Type  material  - HOLOTYPE  male,  labelled:  NEW  GUINEA:  Offafina,  Okapa,  15-7-1964 

R.  Hornabrook  (NMNZ). 

Description.  — Length  6.2  mm;  distinctly  opalescent  dorsally;  antennal  Segment  XI  obtuse,  stylet  absent;  head  (Fig. 
62A)  with  median  lobe  obtusely  rounded  posteriorly,  ended  anterior  to  middle  of  temporal  lobes;  frontal  grooves  relatively 
short,  becoming  wider  posteriorly;  orbital  groove  absent;  frontal  space  relatively  large,  slightly  wider  than  long;  medial  angles 
subacute,  slightly  separated;  margin  posterior  to  medial  angles  strongly  sinuate;  temporal  lobe  with  12—15  punctures  mostly 
near  lateral  margin;  temporal  seta  absent;  eye  (Fig.  62C)  oval,  scarcely  visible  in  dorsal  view;  postorbital  tubercle  present, 
though  small;  eight  to  nine  punctures  below  each  eye;  mentum  with  many  punctures;  gular  grooves  indistinct;  no  depression 
between  mentum  and  submentum. 

Pronotum  (Fig.  62B)  slightly  longer  than  wide,  L/GW=1.18;  distinct  “collar”  anteriorly;  pronotum  much  less  narrowed 
anteriorly  than  in  O.  hornabrooki,  margins  almost  parallel,  in  form  of  nearly  right  angle  with  apex;  margin  not  sinuate  an- 
terior to  hind  angle;  outer  carina  slightly  wider  than  inner  one,  not  narrowed  anteriorly,  with  32-35  scattered  punctures; 
median  groove  deep,  narrow;  posterior  median  pit  much  smaller  than  anterior  median  pit,  much  narrower  than  basal  impres- 
sion; lateral  margin  of  paramedian  groove  sharply  defined,  medial  margin  sloped  gradually  from  inner  carina,  marginal  gro- 
ove distinct  in  anterior  0.66,  absent  from  posterior  0.33;  epipleuron  with  about  25  scattered  punctures. 

Elytra  oval,  humeral  tubercle  obtuse;  striae  not  impressed;  three  or  four  setae  at  tip  of  Stria  VII;  elytral  setae  otherwise 
absent;  mesosternum  with  median  groove  with  three  punctures,  and  two  oblique  lateral  grooves,  each  with  one  or  two  punc- 
tures; metasternum  with  short  median  slit,  dilated  into  slightly  expanded  pit  at  anterior  end;  abdominal  Sterna  III-V  with 
six  to  eight  punctures  on  each  side,  tending  to  form  transverse  row,  broadly  interrupted  at  midline  (Fig.  68). 

Male  with  small  ventral  tooth  on  anterior  femur;  hind  calcar  fairly  prominent  (Fig.  76). 

In  shape  of  the  median  and  temporal  lobes,  this  species  resembles  O.  hornabrooki,  but 
specimens  are  easily  distinquished  from  those  of  the  latter  by  the  quadrangular  form  of  the 
pronotum.  The  form  of  the  pronotum  approaches  that  of  O.  toxopei,  but  the  latter  species 
has  complete  marginal  grooves  and  lacks  postorbital  tubercles. 
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Omoglymmius  (Nitiglymmius)  toxopei  New  Species 
(Figs.  61  A— C,  69) 

Type  material  — HOLOTYPE  female,  labelled:  NEW  GUINEA:  Neth.  Ind. -American 
New  Guinea  Expedition,  Top  Camp,  2100  m.,  25—1—1939,  L.J.  Toxopeus,  (LEI). 

Description.  — Length  6.0  mm;  scarcely  opalescent  dorsally,  distinctly  so  ventrally,  antennal  Segment  XI  obtuse, 
stylet  absent;  head  (Fig.  61  A)  with  median  lobe  obtusely  pointed  posteriorly,  ended  slightly  anterior  to  middle  of  temporal 
lobes;  frontal  grooves  relatively  short,  widened  posteriorly;  no  orbital  groove;  frontal  space  relatively  large,  nearly  as  wide 
as  long;  medial  angles  obtusely  rounded,  well  separated;  margin  strongly  sinuate  posterior  to  medial  angle;  temporal  lobes 
with  five  to  eight  small  punctures  scattered  near  posterior  margin;  temporal  setae  absent;  eye  (Fig.  6 1C)  obliquely  oval, 
scarcely  visible  in  dorsal  view;  postorbital  tubercle  absent;  no  punctures  below  eye;  mentum  with  many  punctures;  gular 
grooves  indistinct;  no  transverse  impression  between  mentum  and.  submentum. 

Pronotum  (Fig.  6 IB)  longer  than  wide,  L/GW=1.21,  anterior  end  in  form  of  distinct  “collar”,  pronotum  with  sides  almost 
parallel,  scarcely  narrowed  anteriorly,  lateral  margin  scarcely  sinuate  anterior  to  hind  angle;  outer  carina  not  narrowed  an- 
teriorly, slightly  wider  than  inner  one,  nearly  impunctate,  with  a few  punctures  near  hind  angle;  median  groove  deep,  wider 
than  in  other  Nitiglymmius,  pits  less  distinctly  widened;  the  posterior  pit  slightly  wider  than  anterior  pit;  lateral  margin  of 
paramedian  groove  sharply  defined,  medial  margin  sloped  more  gradually  from  inner  carina;  marginal  groove  complete,  fine; 
epipleuron  nearly  impunctate,  with  one  or  two  punctures  near  hind  angle. 

Elytra  oval,  humeri  slightly  flattened,  humeral  tubercle  obtuse;  striae  not  impressed;  three  or  four  setae  at  tip  of  Stria  VII 
elytral  setae  otherwise  absent;  mesosternum  with  median  pit  and  pair  of  oblique  lateral  pits;  metasternum  with  median  slit 
near  posterior  margin,  ended  anteriorly  in  small  pit;  punctures  of  Sterna  III — V scattered;  lateral  pit  of  Sternum  IV  shallow 
(Fig.  69). 

The  nearly  rectangular  pronotum  with  the  outer  carinae  almost  impunctate  will  identify 
this  species.  The  only  similarly  shaped  species,  O.  offafinus,  has  distinctly  punctate  outer 
carinae. 
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Rhysodini,  44-46,  52.  53 
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Arrowina,  43,  46,  67,  71 
Arctoclinidium  Bell,  43,  46,  51, 63,  65 
Clinidium  Kirby,  43,  45,  50,  51,  59,  61,  62 
Dhysores  Grouvelle,  43,  45,  46,  54,  55 
Epiglymmius  Lewis,  58 
Grouvellina,  43,  46,  59,  60 
Hemiglymmius,  43,  46,  51,  72,  73,  74,  75 
Kaveinga,  43,  58,  59 
Kupea,  43,46,57,58 
Leoglymmius,  43,  46,  51,  53,  55 
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Protainoa,  43,  46,  60,  63,  64 
Pyxiglymmius,  43,  46,  67,  71 
Rhysodes  Dalman,  43,  45,  46,  53,  54,  57, 
58,  59,  61,  72 

Rhyzodiastes  Fairmaire,  43,  45,  46,  59, 

61 

Shyrodes  Grouvelle,  43,  45,  46,  66,  67, 

69,  71 

Srimara,  43,  46,  50,  67,  70 
Tainoa,  43,  46,  50,  60,  63,  64,  65 
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Xhosores,  43,  46,  67 
SPECIES  AND  SUBSPECIES 
abbreviata  (Lea),  Kaveinga,  43,  57,  59 
abbreviatus  Lea,  Rhysodes,  58 
africanus  (Grouvelle),  Omoglymmius 
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allegheniense  Bell  & Bell,  Clinidium 
(Arctoclinidium)  apertum,  65 


alticola  (Grouvelle),  Omoglymmius 
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arcuatus  (Chevrolat),  Kupea,  43,  57,  58 
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51, 65 
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batchianus  (Arrow),  Omoglymmius  (sensu 
stricto),  75 
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bucculatus  Arrow,  Omoglymmius  (sensu 
stricto),  75 

burnsi  (Oke),  Rhyzodiastes,  61, 62 
calcaratum  Leconte,  Clinidium  (Arctoclinidium), 
65 

canaliculatum  (Costa),  Clinidium  (Arctoclinidium), 
60,  65 

canaliculatus  Castelnau,  Rhysodes,  61 
capito  (Grouvelle),  Omoglymmius  (sensu 
stricto),  75 

carinatus  (Grouvelle),  Omoglymmius 
(Orthoglymmius),  74 

cavicolle  Chevrolat,  Clinidium  (sensu  stricto), 

65 

centrale  Grouvelle,  Clinidium  (sensu  stricto), 

65 

cheesmanae  Arrow,  Omoglymmius  (sensu 
stricto),  75 

chevrolati  Reitter,  Clinidium  (Tainoa),  43,  64, 

65, 

chiolinoi  Bell,  Clinidium  (sensu  stricto),  65 
comes  Lewis,  Epiglymmius,  58 
comes  Lewis,  Rhysodes,  58 

coomani  Arrow,  Omoglymmius  (Orthoglymmius), 
74 
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corbis  Bell,  Clindium  (sensu  stricto),  65 
costatus  (Chevrolat),  Rhyzodiastes,  61,62 
crassiusculus  Lewis,  Pyxiglymmius,  7 1 
crenatus  (Grouvelle),  Omoglymmius 
(Orthoglymmius),  74 
curvicosta  Chevrolat,  Clinidium  (Tainoa), 

43,  64,  65 

cylindrica  Arrow,  Kaveinga,  59 
darlingtoni  Bell,  Clinidium  (Tainoa),  60,  64 
dohertyi  Grouvelle,  Rhysodes,  69 
dohertyi  (Grouvelle),  Shyrodes,  43,  68,  69, 
70 

draco  Bell,  Yamatoa,  69 
dubium  Grouvelle,  Clinidium  (sensu  stricto), 
65 

elegans  (Grouvelle),  Plesioglymmius,  43,  70 
elegans  Grouvelle,  Rhysodes,  70 
exaratus  Audinet-Serville,  Rhysodes,  58 
exaratus  Dalman,  Rhysodes,  58 
extrarium  n.  sp.,  Clinidium  (Protainoa), 

43,  60,  63 

fairmairei  (Grouvelle),  Rhyzodiastes,  61 
feae  (Grouvelle),  Omoglymmius 
(Orthoglymmius),  74 
figuratus  Germar,  Rhysodes,  67 
figuratus  (Germar),  Xhosores,  43,  67,  68 
foveolatum  Grouvelle,  Clinidium  (sensu 
stricto),  65 

frater  (Grouvelle),  Rhyzodiastes,  61 
frontalis  Grouvelle,  Kaveinga,  59 
fulgens  n.  sp.,  Omoglymmius  (Nitiglymmius), 
43,73,75-80 

georgicum  Bell  & Bell,  Clinidium  (Arcto- 
clinidium)  allegheniense,  43,  65 
germari  (Ganglbauer),  Omoglymmius 
(sensu  stricto),  43,  51,  73,  75,  79 
germari  Ganglbauer,  Rhysodes,  12,  IS 
germaini  Grouvelle,  Omoglymmius 
(Hemiglymmius),  74 
gestroi  (Grouvelle),  Rhyzodiastes,  6 1 
gracilicornis  (Grouvelle),  Omoglymmius 
(sensu  stricto),  75 

granatense  Chevrolat,  Clinidium  (sensu 
stricto),  65 

greensladei  n.  sp.,  Omoglymmius 
(Nitiglymmius),  43,  76,  77,  78 
grouvellei  Fairmaire,  Grouvellina,  60,  61 
guatemalenum  Sharp,  Clinidium 
(Mexiclinidium),  60,  63 
guildingii  Kirby^  Clinidium  (sensu  stricto), 
43,  60,  62,  65 

guineensis  (Grouvelle),  Rhyzodiastes,  61 
haitense  Bell,  Clinidium  (sensu  stricto),  65 


hamatus  (Leconte),  Omoglymmius  (Hemi- 
glymmius), 74,  79 

hexagonus  (Grouvelle),  Omoglymmius 
(Orthoglymmius),  74 
hornabrooki  n.  sp.,  Omoglymmius  (Niti- 
glymmius), 43,  46,  76,  77,  78,  81 
humeralis  (Grouvelle),  Omoglymmius 
(sensu  stricto),  75 

humeridens  Chevrolat,  Clinidium  66 
ichthyocephalus  (Lea),  Rhysodes,  45 
incis  Bell,  Clinidium  (Clinidium),  5 1 , 65 
ineditus  Dajoz,  Omoglymmius  (Hemiglymmius), 
74 

insigne  Grouvelle,  Clinidium  (sensu  stricto),  65 
insularis  Lewis,  Pyxiglymmius,  7 1 
integrum  Grouvelle,  Clindium  (sensu  stricto, 

65 

intrusus  Grouvelle,  Omoglymmius  (Navitia),  74 
intrusus  (Grouvelle),  Omoglymmius  (Navitia), 

43,  74 

intrusus  Grouvelle,  Rhysodes,  74 
jamaicense  Arrow,  Clinidium  (sensu  stricto),  65 
javanicus  Grouvelle,  Omoglymmius  (Hemi- 
glymmius), 74 

kaschmirensis  Reitter,  Rhysodes,  69 
laticeps  (Bell),  Omoglymmius  (sensu  stricto),  75 
lederi  Lewis,  Pyxiglymmius,  7 1 , 72 
lewisi  Nakane,  Omoglymmius  (Hemiglymmius), 

74 

lignarius  (Olliff),  Leoglymmius,  43,  53 
lignarius  Olliff,  Rhysodes,  53 
lineatus  Grouvelle,  Omoglymmius  (sensu 
stricto),  75 

liratus  (Newman),  Rhyzodiastes,  43,  61,  62 
longiceps  (Grouvelle),  Omoglymmius 
(Orthoglymmius),  74 
longior  (Grouvelle),  Yamatoa,  43,  69 
lusca  Chevrolat,  Kaveinga,  59 
lustrans  n.  sp.,  Omoglymmius  (Nitiglymmius), 
43,73,76,77,78,79,80 
maderiense  (Chevroalt),  Rhysodes,  62 
maderiensis  (Chevrolat),  Rhyzodiastes,  61 
malaicus  (Arrow),  Omoglymmius  (sensu 
stricto),  75 

marginicolle  Reitter,  Clinidium  (Arctoclinidium), 
65 

mathani  Grouvelle,  Clinidium  (sensu  stricto),  66 
meridionalis  Grouvelle,  Plesioglymmius,  68,  70 
mexicanum  Chevrolat,  Clinidium  (Mexiclinidium), 
43,  62,  63 

mirabilis  Lea,  Rhysodes,  63 
mirabilis  (Lea),  Rhyzodiastes,  61 
mishmicus  (Arrow),  Rhyzodiastes,  61 
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montrouzieri  (Chevrolat),  Rhyzodiastes,  6 1 
myopicus  (Arrow),  Rhyzodiastes,  61 
nicrobarensis  Grouvelle,  Omoglymmius 
(Hemiglymmius),  74 
nilgiriensis  Arrow,  Arrowina,  71 
niponensis  Lewis,  Rhysodes,  69 
niponensis  (Lewis),  Yamatoa,  43,  68 
oberthueri  Grouvelle,  Clinidium  (Clinidium), 
66 

oberthueri  Grouvelle,  Omoglymmius 
(Hemiglymmius),  74 
occipitalis  Grouvelle,  Kaveinga,  59 
offafinus  n.  sp.,  Omoglymmius 
(Nitiglymmius),  43,  76-79,  81,  82 
orbitosa  (Broun),  Kaveinga,  43,  57,  59 
parumcostatus  (Fairmaire),  Rhyzodiastes, 

43,  60,  61,  62 

peninsularis  Arrow,  Yamatoa,  69 
pensus  Broun,  Rhysodes,  54 
pensus  (Broun),  Tangaroa,  43,  54,  55 
philippensis  (Chevrolat),  Omoglymmius 
(sensu  stricto),  75 

pilosum  Grouvelle,  Clinidium  (sensu  stricto), 
66 

pilosus  Grouvelle,  Pyxiglymmius,  7 1 
planatus  Lea,  Rhysodes,  45 
planicollis  n.  sp.,  Shyrodes,  43 
planicollis  n.  sp.,  Srimara,  43,  68,  70 
planifrons  Fairmaire,  Rhysodes,  61 
planum  Chevrolat,  Clinidium  (sensu  stricto), 
66 

proprius  (Broun),  Rhyzodiastes,  61,  62 
pulvinatus  (Grouvelle),  Omoglymmius 
(sensu  stricto),  75 

punctolineatus  Grouvelle,  Rhysodes,  45 
quadricollis  (Arrow),  Omoglymmius 
(sensu  stricto),  75 

quadriimpressus  (Grouvelle),  Dhysores,  54 
quadristriatus  (Chevrolat),  Rhyzodiastes,  61 
quadristriatus,  Rhysodes,  62 
raffrayi  (Grouvelle),  Rhyzodiastes,  61 
reitteri  Bell,  Yamatoa,  69 
rhodesianus  (Brinck),  Dhysores,  54 
rimoganensis  (Miwa),  Rhyzodiastes,  61 
rojasi  Chevrolat,  Clinidium  (sensu  stricto), 

66 

rosenbergi  Bell,  Clinidium  (Arctoclinidium), 
65 

rossi  Bell,  Clinidium  (sensu  stricto),  66 
rostrata  Lewis,  Arrowina,  7 1 
rugosus  (Grouvelle),  Pyxiglymmius,  71 
sakuraii  (Nakane),  Omoglymmius  (sensu 
stricto),  75 


schreiberi  (Vulcano  and  Pereira),  Neodhysores, 

56 

sculptile  Newman,  Clinidium  (Arctoclinidium), 

43,  62,  65 

sculptilis  Newman,  Rhysodes,  65 
setosa  Grouvelle,  Kaveinga,  59 
seximpressus  n.  sp.,  Neodhysores,  43,  55,  56 
simplex  Chevrolat,  Clinidium,  66 
singularis  (Heller),  Rhyzodiastes,  61 
solitarius  (Arrow),  Omoglymmius  (sensu 
stricto),  75 

spissicornis  (Fairmaire),  Rhyzodiastes,  61 
strabus  (Newman),  Pyxiglymmius,  43,  68,  71 
strabus  Newman,  Rhysodes,  71 
subcaviceps  Grouvelle,  Pyxiglymmius,  7 1 
sulcatus  Fabricius,  Cucujus,  58 
sulcatus  (Fabricius),  Rhysodes,  43,  51,  57,  58 
sulcicollis  (Lewis),  Omoglymmius  (Orthoglymmius) 
43,74 

sulcicollis  Lewis,  Rhysodes,  74 
sulcicollis  (Grouvelle),  Rhyzodiastes,  60,  61,  62 
sulcigaster  Bell,  Clinidium  (sensu  stricto),  66 
taprobanae  (Fairmaire),  Arrowina,  43,  68,  71 
taprobanae  Fairmaire,  Rhysodes,  71 
thoreyi  (Grouvelle),  Dhysores,  43,  54,  55 
thoreyi  Grouvelle,  Rhysodes,  54 
toxopei  n.  sp.,  Omoglymmius  (Nitiglymmius), 
43,76,77,78,79,81,82 
trichosternus,  Leoglymmius,  53 
tubericeps  (Fairmaire),  Grouvellina,  43 
tubericeps  Fairmaire,  Rhysodes,  61 
turquinense  Bell,  Clinidium  (Tainoa),  43,  64 
valentinei  Bell,  Clinidium  (Arctoclinidium),  65 
validum  Grouvelle,  Clinidium  (sensu  stricto),  66 
veneficum  Lewis,  Clinidium  (Arctoclinidium),  65 
vicinus  (Grouvelle),  Omoglymmius  (sensu 
stricto),  75 

waterhousei  (Grouvelle),  Rhyzodiastes,  61 
xenopodium  Bell,  Clinidium  (Tainoa),  64 
zimmermani  n.  sp.,  Omoglymmius,  (Niti- 
glymmius), 43,  68,  76,  77,  78,  79 
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BOOK  REVIEW 

MERRITT,  R.W  and  K.W.  CUMMINS.  Editors  1978.  An  Introduction  to  the  Aquatic  Insects 
of  North  America,  xiii  + 441  pp.  Kendall/Hunt  Publishing  Company.  U.S.  $18.95 

In  this  review,  I present  not  only  my  own  opinions  of  “An  Introduction  to  the  Aquatic 
Insects  of  North  America”,  but  also  some  of  those  of  my  colleagues.  I do  this  because  when 
discussing  the  book  with  them,  a wide  divergence  of  opinion  became  apparent.  This  divergence 
seemed  to  stem  from  what  various  readers  expected  of  such  a book.  However,  it  should  be  kept 
in  mind,  that  the  book  is  not  intended  for  the  specialist  as  is  clearly  stated  in  the  Preface  but 
for  undergraduates,  amateur  naturalists,  and  fish  and  wildlife  and  natural  resource  personnel. 
Nevertheless,  the  book  is  of  considerable  use  to  experts  on  a particular  group. 

Merritt  and  Cummins  intend  the  book  “to  serve  as  a standard,  updated  reference  on  the 
systematics  and  biology  of  aquatic  insects”.  For  good  measure,  some  semi-aquatic  insects  are 
included  also.  Because  of  the  large  number  of  species  covered,  keys  presented  are  generally  to 
family  only.  However,  these  provide  easy  access  to  available  generic  keys.  Some  taxa  of  particular 
importance,  such  as  the  Chironomidae  and  Simuliidae  are  treated  to  the  generic  level. 

Although  twenty-two  authors  contributed  to  the  book,  the  chapters  have  all  been  edited  with 
a firm  hand  and  are  commendably  consistent  in  style  and  layout.  Each  chapter  begins  with  a 
brief  introduction  to  the  taxon  and  an  equally  brief  explanation  of  structure,  neither  more  than 
a page  long.  The  key,  illustrations,  and  additional  taxonomic  references  are  then  presented.  Each 
chapter  finishes  with  a chart  summarizing  ecological  and  distributional  data  for  that  taxon. 

Data  is  given,  often  at  the  species  level,  on  habitat,  habit,  trophic  relationships,  and  North 
American  distribution  with  references  to  ecological  information  being  included.  Charts  are 
printed  in  smaller  type  and  the  references  are  numbered;  all  in  all,  packing  a large  amount  of  data 
into  one  or  two  pages.  Presented  in  another  form,  this  data  would  have  made  the  book  enormous. 

It  is  pleasant  to  see  the  chapter  on  morphology  feature  a plecopteran  as  a typical  insect,  rather 
than  the  usual  orthopteran. 

The  book  is  somewhat  unusual  for  a recent  entomological  text  in  that  the  figures  are  many, 
large  and  clear.  For  example,  the  dorsal  and  ventral  views  of  the  stonefly  in  the  chapter  on 
morphology  each  occupy  an  entire  page  and  are  fully  labelled.  However,  as  with  any  multi- 
authored  book,  the  quality  of  the  figures  varies,  from  the  magnificent  drawings  in  the  chapter 
on  Trichoptera  by  G.B.  Wiggins,  to  others  that  are  only  adequate.  One  colleague  suggested  that 
as  the  figures  were  so  good  they  could  have  been  reduced  further  allowing  more  to  be  inserted. 

I’ll  comment  on  the  question  of  size  later. 
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Another  colleague  commented  that  the  introductions  to  chapters  were  so  condensed  as  to 
be  virtually  useless.  Perhaps  so,  but  as  Merritt  and  Cummins  point  out,  no  reasonably-sized 
book  could  be  expected  to  contain  detailed  accounts  for  all  taxa.  If  more  information  is  re- 
quired by  a particular  reader,  on  a given  taxon,  he  or  she  is  given  ready  access  to  the  pertinent 
literature  in  the  bibliography  of  this  book. 

After  the  chapter  on  morphology,  is  a chapter  on  collecting,  sampling  and  rearing  of  aquatic 
insects.  Here,  much  information,  including  names  and  addresses  of  equipment  suppliers  is 
crammed  into  charts;  there  are  also  many  clear  figures  of  various  types  of  equipment.  It  is  a 
pity  that  space  did  not  allow  for  comment  on  efficacy  of  the  various  methods  as  this  is  an  area 
full  of  difficulty  for  beginners. 

Similarly,  space  appeared  to  dictate  that  only  three  pages,  two  of  which  are  charts,  be  devoted 
to  the  ecology  and  distribution  of  aquatic  insects! 

More  extensive  is  a chapter  on  phylogenetic  relationships  and  evolutionary  adaptations  of 
aquatic  insects.  In  this  are  provided  a series  of  phylogenetic  dendrograms  illustrating  family 
relationships  within  the  more  diverse  orders. containing  aquatic  representatives,  and  one  show- 
ing geological  age  and  evolutionary  relationships  of  the  orders.  It  is  unfortunate  that  adaptations 
to  aquatic  habitats  are  not  figured  here,  although  such  are  clearly  illustrated  elsewhere.  If 
brought  together  in  one  place,  they  would  have  shown  more  clearly  the  numerous  solutions 
to  problems  of  aquatic  living  that  insects  have  evolved. 

The  book  is  easy  to  use  because  the  keys  are  set  in  large  type  and  because  the  figures  are 
referred  to  in  them  where  pertinent.  However,  the  book  is  awkward  to  use  in  a practical  way 
as  it  has  wide  pages  and  takes  up  so  much  space  next  to  a microscope.  It  is  clear  that  attempts 
have  been  made  to  keep  the  size  of  the  book  down  by  using  small  type  in  charts  and  text,  but 
its  large  size  almost  precludes  its  use  in  the  field,  where  perhaps  its  greatest  value  lies.  Maybe 
the  editors  would  consider  publishing  a more  compact  version  in  the  future. 

The  book  will  be  of  use  for  many  years  as  it  is  completely  up  to  date.  The  Preface  states 
that  the  literature  review  was  cut  off  in  April  1977,  but  there  are  many  references  for  1978  and 
even  one  for  1979. 

Well  produced,  with  a startling  black  cover  having  a fine  photograph  of  an  “erosional”,  rocky 
stream  featured  on  it,  the  book  is  a bargain  at  its  price. 

Douglas  A.  Craig 
Department  of  Entomology 
University  of  Alberta 
Edmonton,  Alberta,  Canada 
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The  genus  Sibinia  Germar  is  characterized  and  illustrated,  its  relationship  to  Ty chius  Germar 
is  discussed.  The  133  recognized  New  World  species  of  Sibinia  are  placed  in  two  subgenera, 
Microty chius  Casey  with  126  species,  Sibinia  with  seven  species  (this  subgenus  also  contains 
over  100  Old  World  species).  The  New  World  species  are  described,  illustrated,  and  keyed, 
their  geographic  distributions  mapped.  Lectotypes  are  designated  as  appropriate.  The  follow- 
ing 96  species  are  new  (type-localities  parenthetic):  S.  amplificata,  (Sete  Lagoas,  Minas  Gerais, 
Brazil),  S.  impensa  (Butatais,  Sao  Paulo,  Brazil),  S.  bufemorata  (Sete  Lagoas,  Minas  Gerais, 
Brazil),  S.  bufemoratoides  (Frazenda  Retiro  de  Telhas,  Mato  Grosso,  Brazil),  S.  distorta 
(Dianapolis,  Goias,  Brazil),  S.  griseoides  (Salta,  Salta,  Argentina),  S.  warneri  (Villa  Vilela, 

Ponta  Grossa,  Parana,  Brazil),  S.  alvarengae  (Pedra  Azul,  Minas  Gerais,  Brazil),  S.  sulcifera 
(Mexico),  S.  asulcifera  (50  km  W Andalgala,  Argentina),  S.  concava  (1 1 km  W Las  Cejas, 
Tucuman,  Argentina),  S.  cuauhtemoc  (5.1  mi  SW  Tehuacan,  Puebla,  Mexico),  S.  triseriata 
(1.4  mi  S Premont,  Jim  Wells  Co.,  Texas),  S.  ruidula  (4  mi  N Delfina,  Hidalgo,  Co.,  Texas), 

S.  schaefferi  (13.3  mi  NE  Tehuitzingo,  Puebla,  Mexico),  S.  grandis  (Nova  Teutonia,  Brazil), 

S.  glomerata  (Nova  Teutonia,  Brazil),  S.  pullipes  (Corumba  de  Goias,  Goias,  Brazil),  S.  nigripes 
(Pedra  Azul,  Minas  Gerais,  Brazil),  S.  furfurosa  (Booby  Cay,  Conception  Is.,  Bahama  Islands), 

S.  Solaris  (Puerto  Morelos,  Quintana  Roo,  Mexico),  S.  dorsena  (Santarem,  Brazil),  S.  santarem 
(Santarem,  Brazil),  S.  tropidorhyncha  (Cerro  Campana,  Panama),  S.  barberi  (Livingston, 
Guatemala),  S.  calvata  (Cerro  Campana,  Panama),  S.  altensis  (Trece  Aguas,  Alta  Verapaz, 
Guatemala),  S.  tessellatopsis  (Tamarindo,  Veracruz,  Mexico),  S.  aurifera  (El  Cermeno,  Canal 

lTechnical  article  No.  13479.  Texas  Agricultural  Experiment  Station,  Department  of  Entomology,  Texas  A&M  University, 
College  Station,  Texas  77843 
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Zone,  Panama),  S.  stricticomula  (2.5  mi  NE  Cacahuamilpa,  Guerrero,  Mexico),  S.  albiduloides 
(4.3  mi  SW  Acatepec,  Puebla,  Mexico),  S.  inflata  (6  mi  N Cuernevaca,  Morelos,  Mexico), 

S.  obrienorum  ( 6 mi  NE  El  Progresso,  Guatemala),  S.  criniventer  (6  mi  NE  El  Progresso, 
Guatemala),  S.  tenuicauda  (Seyapa  Morazan,  Elonduras),  S.  bothrosterna  (Teopisca,  Chiapas, 
Mexico),  S.  aulacis  (39.5  mi  S Jaumave,  Tamaulipas,  Mexico),  S'.  obscura  (39.5  mi  S Jaumave, 
Tamaulipas,  Mexico),  S.  guttata  (101  km  E Cd.  Victoria,  Tamaulipas,  Mexico),  S.  casey i (2  mi 
S Shafter,  Presidio  Co.,  Texas),  S.  lecontei  (Buchanan  Dam,  Llano  Co.,  Texas),  S.  reburrata 
(4.4  mi  S Acatepec,  Puebla,  Mexico),  S.  inermoides  (25  mi  W Durango,  Durango,  Mexico), 

S'.  championi  (2.7  mi  NW  El  Cameron,  Oaxaca,  Mexico),  S.  peniculata  (2.7  mi  NW  El  Cameron, 
Oaxaca,  Mexico),  S.  foveolata  (2.7  mi  NW  El  Cameron,  Oaxaca,  Mexico),  S.  conferta  (8.3 
mi  SE  El  Cameron,  Oaxaca,  Mexico),  S.  acicularis  (Fazenda  Pau  d’Alho,  Itu,  Sao  Paulo,  Brazil), 

S.  ferruginosa  (San  Salvado,  Jujuy,  Argentina),  S.  nana  (1  mi  SE  Rio  Hondo,  Oaxaca,  Mexico), 

S.  mendica  (Ilha  dos  Buzios,  Sao  Paulo,  Brazil),  S.  zapoteca  (8.3  mi  SE  El  Cameron,  Oaxaca, 
Mexico),  S.  robusta  (Summit,  Canal  Zone,  Panama),  S.  bellula  (Paraiso,  Goias,  Brazil),  S.  col- 
libita  (Dianapolis,  Goias,  Brazil),  S.  varga  (Paraiso,  Goias,  Brazil),  S.  caatingensis  (Macaiba, 

Rio  Grande  do  Norte,  Brazil),  S.  hirritus  (Encruzilhada,  Bahia,  Brazil),  S.  fastigiata  (Coyame, 
Veracruz,  Mexico),  S.  fastidiosa  (Barra  de  S2o  Joao,  Rio  de  Janiero,  Brazil),  S.  seminicola 
(Brownsville,  Cameron  Co.,  Texas),  S.  vatricosa  (Nova  Teutonia,  Brazil),  S.  prolata  (Rio  San 
Javier,  Estancia  la  Noria,  Santa  Fe,  Argentina),  S.  geminata  (Rio  San  Javier,  Estancia  la  Noria 
Santa  Fe,  Argentina),  S.  acuminata  (Sapucay,  Paraguay),  S.  latissima  (Barueri,  Sao  Paulo, 

Brazil),  S.  quinquemembrata  (S.L.  Puruna,  Parana,  Brazil),  S.  ignota  (Guajava-Mirim,  Territorio 
de  Rondonia,  Brazil),  S.  hirticrus  (Natal,  Rio  Grande  do  Norte,  Brazil),  S.  fessa  (Encruzilhada, 

Bahia,  Brazil),  S.  hispaniolae  (Port  au  Prince,  Haiti),  S.  sparsa  (S.  Maria  Magdalena,  Rio  de 
Janiero,  Brazil),  S.  ingenua  (Encruzilhada,  Bahia,  Brazil),  S.  megalops  (Paraiso,  Goias,  Brazil), 

S.  planocula  (Diapoque,  Amapa,  Brazil),  S.  prorsa  (Natal,  Rio  Grande  do  Norte,  Brazil),  S.  mur-  j 
icata  (Corcovado,  Guanabara,  Brazil),  S.  anfracta  (Paraiso,  Goias,  Brazil),  S.  anfractoides 
(Pedra  Azul,  Minas  Gerais,  Brazil).  S.  viridula  (14  mi  W Niltepec,  Oaxaca,  Mexico),  S.  chichimeca 
(37  mi  S Mexico  City,  Mexico),  S.  tepaneca  (2.8  mi  E Matatlan,  Oaxaca,  Mexico),  S.  azteca 
(37  mi  S Mexico  City,  Mexico),  S.  earina  (Pedra  Azul,  Minas  Gerais,  Brazil),  S.  laticauda 
(Vilela,  Chaco,  Argentina),  S.  aliquantula  (Ponce,  Puerto  Rico),  S.  aculeola  (Salta,  Salta, 

Argentina),  S.  aspersoides  (Vila  Velha,  Ponta  Grossa,  Parana,  Brazil),  S.  glabrirostris  (Repressa 
Rio  Grande,  Guanabara,  Brazil),  S.  longirostris  (Rurrenabaque,  Rio  Beni,  Bolivia),  S',  schwarzi 
(Porto  Bello,  Panama),  S.  castoroides  (Corumba  de  Goias,  Goias,  Brazil),  S.  galbina  (Dianapolis,  I 
Goias,  Brazil),  S.  inornata  (23.6  mi  SW  Linares,  Nuevo  Leon,  Mexico),  S.muscula  (Caceres, 

Mato  Grosso,  Brazil),  and  S.  tanneri  (Oasis,  Riverside  Co.,  California).  Ty chius  sororius 
(Lourengo,  Marques,  Mozambique)  is  also  newly  described.  New  synonymies  are:  Sibinia  [=Paragoges 
LeConte.  Itychus  Kissinger , Mecynopyga  Pierce,  and  Dichoty chius  Bedel];  S',  setosa  (LeConte) 

[=S.  subfasciata  (Casey),  S.  sulcatula  (Casey),  S.  albida  (Schaeffer),  S.  puella  (Casey),  S.  atoma 
(Casey),  S.  echina  (Casey),  S.  hystrix  (Casey),  S.  vernillis  (Casey),  S.  fatua  (Casey),  S.  fratercula 
(Casey),  and  S,  dulcis  (Casey)];  S.  variegata  (Casey)  [=S.  rubescens  Champion];  S',  simplex 
(Casey)  [=S.  imbellis  (Casey),  S.  porcata  (Casey),  and  S',  curtipennis  (Casey)];  S’,  grypa  (Casey) 

[S.  solariella  Champion]^,  hispida  (Casey)  [=S.  erratica  (Casey)];  S',  vagabunda  Champion 
[=S.  fuscipes  Champion];  S.  maculata  (LeConte)  [=Ty chius  maculifer  Hatch], 

Subgenus  Microty chius  members  have  hosts  in  the  genera  Acacia,  Calliandra,  Lysiloma, 

Mimosa,  Pithecellobium,  and  Prosopis  (Leguminosae:  Mimosoideae).  Some  Microty  chius 
larvae  feed  externally  on  seeds  within  pods  while  the  latter  are  on  the  plant,  others  consume 
flower  buds;  most  pupate  in  the  soil,  a few  within  pods  or  buds.  European  subgenus  Sibinia 
members  have  hosts  in  the  genera  Alsine,  Cerastium,  Dianthus,  Lychnis,  Silene,  Spergula,  and 
Spergularia  (Caryophyllaceae),  Polycarpon  (Paronycheaceae),  Armeria,  Limoniastrum,  and 
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Statice  (Plumbaginaceae),  Thesium  (Santalaceae),  and  Daphne  (Thymelaeceae);  New  World 
subgenus  Sibinia  members  have  been  collected  on  Coldenia  (Boraginaceae)  and  “verdolaga” 
(Portulacaceae).  European  members  of  the  subgenus  reportedly  develop  in  fruit  as  well  as  in 
flower  buds;  habits  of  the  New  World  species  are  unknown. 

Structural  features  of  adults,  host,  life  history,  and  chorological  data  were  used  to  construct 
a hypothetical  phylogeny  of  members  of  the  genus.  The  phylogeny  was  considered  in  develop- 
ing a classification,  but  the  latter  is  not  strictly  cladistic,  in  that  some  paraphyletic  groups  with- 
in the  genus  are  recognized;  the  genus  Ty chins  is  also  paraphyletic.  Evolution  in  Sibinia  has 
been  accompanied  by  reduction  and/or  loss  of  many  prominent  morphological  features  inferred 
in  ancestral  Sibinia.  These  plesiotypic  characters  are  retained  in  members  of  the  informally 
recognized  paraphyletic  “Itychus”  stock. 

Analysis  of  phylogeny,  geological  history,  and  angiosperm  biogeography  revealed  common 
distributional  patterns  and  probably  routes  of  dispersal  for  trychiines.  The  Tychius  sororius 
group  of  southern  Africa  is  recognized  as  the  probable  sister  group  of  Sibinia.  The  Sibinia 
stem  ancestor  probably  lived  in  the  Brazilian  Region  of  South  America  and  probably  had  a 
mimosoid  host.  The  following  sequence  of  evolutionary  events  is  indicated. 

An  early  dichotomy  produced  a lineage  associated  with  the  xerophytic  flora  which  developed 
into  the  present  day  flora  of  the  Monte  region  of  Argentina.  This  lineage,  represented  by  the 
sulcifera  and  variegata  groups,  dispersed  via  the  Andean  Cordillera  into  North  America  and 
is  represented  in  arid  regions  of  both  continents.  The  “Itychus”  stock  radiated  from  the 
Brazilian  Region  into  savanna  and  tropical  deciduous  forest  zones  throughout  the  neotropics. 

Its  members  and  members  of  descendant  lineages  radiated  and  adapted  to  several  different 
mimosoid  groups;  some  eventually  invaded  zeric  regions  where  they  became  sympatric  with 
sulcifera  and  variegata  group  members.  Species  derived  from  these  radiations  belong  to  the 
paraphyletic  subgenus  Micro  tychius. 

The  subgenus  Sibinia  also  arose  in  the  New  World  from  a lineage  derived  from  the  “Itychus” 
stock,  but  its  ancestor  became  associated  with  a montane  or  temperate  zone  non-legume  host. 

A few  members  of  this  subgenus  occur  today  in  temperate  regions  of  North  and  South  America, 
but  most  of  the  approximately  120  species  occur  only  in  the  Palaearctic  and  Ethiopian  Regions. 
The  Old  World  species  probably  arose  from  New  World  stock  which  reached  the  Old  World 
via  Beringia.  Two  North  American  species,  S.  maculata  and  S.  mica,  appear  to  be  outliers  of 
Old  World  groups;  they  or  their  relatively  recent  ancestors  apparently  dispersed  from  the  Old 
World  to  the  New. 

Se  caracteriza  e ilustra  el  gdnero  Sibinia  Germar,  discutidndose  sus  afinidades  con  el  gdnero  Tychius  Germar.  Las  133 
especies  americanas  de  Sibinia  conocidas  se  colocan  en  dos  subgdneros:  Microtychius  Casey  que  contiene  126  especies,  y 
Sibinia  que  contiene  siete  especies  (este  subgdnero  tambidn  contiene  mds  de  100  especies  en  el  Viejo  Mundo).  Las  especies 
americanas  son  descritas,  ilustradas  y codificadas,  y su  distribucidn  geogrdfica  se  traza  cartogra'ficamente.  Se  designan  lecto- 
tipos  cuando  es  apropiado.  Se  describen  96  especies  nuevas,  y cuatro  nombres  generic  os  y 19  especificos  se  ponen  en 
sinonimia  por  primera  vez  (vdase  el  resumen  en  inglds). 

Los  gdneros  Acacia,  Calliandra,  Lysiloma,  Mimosa,  Pithecellobium  y Prosopis  (Leguminosae:  Mimosoideae)  sirven  de 
hospederos  a miembros  del  subgdnero  Microtychius.  Algunas  larvas  de  Microtychius  se  alimentan  externamente  de  las 
semillas  dentro  de  vainas  aun  ligadas  a las  plantas,  otras  consumen  yemas  florales ; la  mayoria  pupan  en  el  suelo,  algunas 
dentro  de  las  vainas  o las  yemas.  Los  gdneros . Alsine,  Cerastium,  Dianthus,  Lychnis,  Silene,  Spergula  y Spergularia  (Caryo- 
phyllaceae),  Polycarpon  (Paronycheaceae) , Armeria,  Limoniastrum,  y Statice  (Plumbaginaceae),  Thesium  (Santalaceae),  y 
Daphne  (Thymelaeaceae)  sirven  de  hospederos  a los  miembros  europeos  del  subgdnero  Sibinia.  Los  miembros  americanos  del 
subgdnero  Sibinia  han  sido  colectados  en  Coldenia  (Boraginaceae)  y “verdolaga”  (Portulacaceae) . Ha  sido  publicado  que 
los  miembros  europeos  del  subgdnero  se  desarrollan  dentro  de  frutos  asi  como  dentro  de  yemas  florales;  los  habitos  de  las 
especies  americanas  se  desconocen. 

Para  construir  una  filogenia  hipotdtica  de  los  miembros  del  gdnero  se  emplearon  la  morfologia  de  los  adultos,  los  hospederos, 
los  ciclos  de  vida,  y los  datos  corologicos.  La  filogenia  fue  considerada  para  crear  una  clasificacion,  pero  dsta  no  es  estrictamente 
cladistica  debido  a que  se  reconocen  algunos  grupos  parafileticos  en  el  genero.  El  genero  Tychius  tambidn  es  parafiletico.  La 
evolucidn  en  Sibinia  ha  sido  caracterizada  por  la  reduccion  y/o  perdida  de  muchos  rasgos  morfologicos  inferidos  en  los 
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ancestros.  Estos  rasgos  plesiotipicos  se  retienen  en  miembros  de  la  informalmente  reconocida  estirpe  parafildtica  “Itychus”. 

Un  andlisis  de  la  filogenia  de  Tychiinae,  de  la  historia  geoldgica,  y de  la  biogeografia  de  las  angiospermas,  indicd  vias 
generalizadas  de  distribucidn  y rutas  probables  de  dispersion.  El  grupo  Tychius  sororius  de  Sud  Africa  se  reconoce  como  el 
probable  “sister  group?* de  Sibinia.  El  ancestro  del  “Sibinia  stem"  existid  probablemente  en  la  Regidn  Brasileha  de  Sud 
America,  teniendo  quizd.un  hospedero  mimosoidico.  Se  indica  la  siguiente  secuencia  evolutiva: 

Una  dicotomia  temprana  produjo  un  lineaje  asociado  con  la  flora  xerofitica  que  evoluciond  en  lo  que  es  la  flora  contemp- 
ordnea  de  la  Regidn  de  Monte  en  Argentina.  Este  lineaje,  representado  por  los  grupos  sulciferay  variegata,  se  dispersd  por  la 
Cordillera  de  los  Andes  hasta  Amdrica  del  Norte,  y se  halla  representado  en  las  regiones  dridas  de  ambos  continentes  ameri- 
canos.  La  estirpe  “Itychus”  radid  desde  la  Regidn  Brasilena  a las  zonas  de  sabanasy  selvas  tropicales  deciduas  de  la  regidn 
neotrdpica  americana.  Sus  miembros  y los  miembros  de  los  lineajes  descendientes  radiaron  y se  adaptaron  a varios  grupos 
mimosoidicos;  algunos  llegaron  a las  regiones  xdricas  donde  se  hicieron  simpdtricos  con  miembroas  de  los  grupos  sulcifera  y 
variegata.  Las  especies  derivadas  de  estas  radiaciones  pertenecen  al  subgdnero  parafildtico  Microtychius.  Todas  tienen  hos- 
pederos  mimosoidicos  y se  limitan,  al  parecer,  a tierras  americanas. 

El  subgdnero  Sibinia  en  Amdrica  tambidn  surgid  de  un  lineaje  derivado  de  la  estirpe  “Itychus”,  pero  su  antecesor 
se  adaptd  a un  hospedero  no  leguminoso  de  las  zonas  montanosas  o templadas.  Algunos  miembros  de  este  subgdnero  existen 
hoy  en  dia  en  las  zonas  templadas  americanas,  pero  la  mayoria  de  las  casi  120  especies  se  encuentran  solamente  en  las  Regiones 
Paledrctica  y Etidpica.  Las  especies  del  Viejo  Mundo  originaron  probablemente  de  aquellos  individuos  de  las  estirpe  americana 
que  llegaron  a esa  region  por  Beringia.  Dos  especies  norteamericanas,  S.  maculatay  S.  mica,  parecen  ser  miembros  lejanos 
de  grupos  del  Viejo  Mundo;  al  parecer,  ellas  o sus  antecesores  relativamente  recientes  se  dispersaron  del  Viejo  Mundo  a 
Amdrica. 


The  question  of  generic  placement  of  the  New  World  tychiines  was  raised  when  Kissinger 
(1964),  in  a study  of  the  genera  of  Curculionidae  of  the  United  States,  pointed  out  the  need 
for  study  to  determine  the  relationships  of  North  American  species  assigned  to  Tychius  and 
Sibinia  and  other  genera  which  he  placed  in  the  subfamily  Tychiinae.  The  initial  objective  of 
this  study  was  revision  of  the  members  of  this  group  (Tychiini,  sensu  Clark  et  al.  1977)  in  the 
United  States  and  Mexico.  Discovery  of  differences  in  structure  of  the  spiculum  gastrale  of 
the  male  genitalia  (see  Clark  1977a)  revealed  two  major  groups  of  New  World  Tychiini— the 
genus  Tychius,  whose  members  have  papilionoid  legume  hosts,  and  the  genus  Sibinia,  with 
mimosoid  legume  or  non-legume  hosts.  The  New  World  species  of  Tychius  were  revised,  and 
their  relationships  to  the  much  larger  number  of  Old  World  members  of  the  genus  were  dis- 
cussed previously  (Clark  1971,  1976,  1977b).  Here  I present  taxonomic  treatment  of  133  New 
World  species  of  Sibinia.  In  addition,  I have  used  morphological  characters  of  adult  weevils 
in  combination  with  what  is  known  about  life  histories  and  host  relationships  of  the  species 
to  construct  a hypothetical  phylogeny.  Larvae  and  pupae  of  several  Sibinia  have  also  been 
collected  and  will  be  described  in  future  papers  wherein  the  significance  of  characters  of  these 
stages  to  phylogeny  will  be  discussed. 

The  species  of  Sibinia  are  herein  arranged  in  two  approximately  equally  diverse  subgenera. 
Members  of  the  subgenus  Microtychius,  confined  to  the  New  World,  have  hosts  in  the  legume 
subfamily  Mimosoideae.  Some  of  these  weevils  are  seed  predators,  others  are  flower  bud 
predators.  A few  members  of  the  subgenus  Sibinia  also  occur  in  the  New  World,  but  most  are 
restricted  to  the  Old  World.  Known  hosts  of  Old  World  species  belong  to  the  plant  families 
Caryophyllaceae,  Paronycheaceae,  Plumbaginaceae,  Thymelaeaceae,  and  Santalaceae.  Adults 
of  New  World  members  of  the  subgenus  have  been  taken  on  species  of  Boraginaceae  and 
Portulacaceae. 

The  only  previous  comprehensive  treatments  of  New  World  Sibinia  were  those  of  Casey 
(1892,  1897,  1910)  who  studied  species  living  in  the  United  States,  and  Champion  (1903, 
1910)  who  treated  Middle  American  species.  North  American  species  were  also  described  by 
LeConte  (1876)  (as  Tychius,  Sibynes,  and  Paragoges ),  Schaeffer  (1908)  (as  Tychius ),  and 
Pierce  (1908)  (as  Mecynopyga).  South  American  Sibinia  have  received  less  attention.  Species 
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described  by  Gyllenhal  (1836),  Boheman  (1843),  and  Blanchard  (1851)  were  assigned  to 
Tychius.  Faust  (1893),  Pierce  (1915),  and  Hustache  (1928)  correctly  assigned  species  to 
Sibinia,  but  like  the  previous  workers,  provided  no  keys  for  their  identification.  More  re- 
cently in  South  America  Bondar  (1949)  assigned  one  species  of  Sibinia  to  a new  genus, 
Teratonychus,  and  Kuschel  (1950,  1955)  made  changes  in  generic  assignments  of  some  pre- 
viously described  species.  In  the  West  Indies  a few  unnamed  species  were  discussed  by 
Wolcott  (1936),  and  Suffrian  (1871)  described  two  species  (as  Tychius)  which  probably 
belong  to  Sibinia.  Types  of  the  latter  two  species  have  not  yet  been  located.  The  only  modern 
revisionary  study  of  Old  World  Sibinia  is  that  of  Hoffmann  (1954)  who  treated  the  species 
of  France.  Smreczynski  (1972)  presented  a key  to  species  of  Poland.  There  are  no  compre- 
hensive treatments  of  African  and  Asian  species.  In  short,  the  entire  Old  World  fauna  requires 
revision.  Hopefully  the  present  work  will  provide  the  impetus  for  such  study  as  well  as  for 
further  study  of  the  Neotropical  species.  Needed  are  data  on  host  relationships  and  immature 
stages.  These  promise  to  be  of  great  value  in  combination  with  morphological  characters  of 
adults  in  making  a more  complete  reconstruction  of  Sibinia  phylogeny.  The  classification 
and  phylogeny  presented  here  will  provide  a framework  for  future  work  on  these  interesting 
but  long  neglected  little  weevils. 

MATERIALS  AND  METHODS 

Approximately  18,600  adult  weevils  were  examined,  some  9,000  of  which  I collected 
myself  in  the  United  States  and  Mexico.  Other  specimens  were  obtained  by  loans  from  the 
collections  of  the  following  institutions  (abbreviations  in  parentheses  are  used  to  refer  to 
collections  in  the  text  and  in  appendix  I): 

Akademie  der  Landwirtschaftswissenschaften  der  Deutschen  Demokratischen  Republik 
(ALDDR),  Eberswalde,  DDR,  L.  Dieckmann; 

The  American  Museum  of  Natural  History  (AMNH),  New  York,  L.H.  Herman,  Jr.; 

The  British  Museum  (Natural  History)  (BMNH),  London,  R.T.  Thompson; 

Brigham  Young  Univeristy  (BYU),  Provo,  Utah,  V.M.  Tanner; 

The  California  Academy  of  Sciences  (CAS),  San  Francisco,  H.B.  Leech; 

The  California  Insect  Survey  (CIS),  University  of  California,  Berkeley,  J.A.  Chemsak; 

The  Canadian  National  Collection  of  Insects,  Arachnids  and  Nematodes  (CNC),  Ottawa, 

D.E.  Bright; 

Collegio  de  Postgraduados,  Escuela  Nacional  de  Agricultura  (CPENA),  Chapingo,  Mexico, 
M.A.  Tidwell; 

Cornell  University  (CU),  Ithaca,  New  York,  L.L.  Pechuman; 

The  Field  Museum  of  Natural  History  (FMNH),  Chicago,  M.  Prokop; 

Institut  Royal  des  Sciences  Naturelles  de  Belgique  (RISNB),  Bruxelles,  R.  Damoiseau; 

Instituto  Nacional  de  Investigaciones  Agricolas  (INIA),  Chapingo,  Mexico,  J.A.  Sifuentes  A.; 

Los  Angeles  County  Museum  of  Natural  History  (LACM),  Los  Angeles,  F.S.  Truxal; 

Museu  de  Zoologica  da  Universidade  de  Sao  Paulo,  (MZSP),  Sao  Paulo,  Brazil.,  H.  Reichardt; 

Museum  of  Comparative  Zoology  (MCZ),  Harvard  University,  Cambridge,  Mass., 

J.F.  Lawrence; 

Museum  fur  Naturkunde  der  Humboldt-Universitat  zu  Berlin  (MNHUB),  Berlin,  F.  Hieke; 

Museum  National  d’Histoire  Naturelle  (MNHNP),  Paris,  H.  Perrin; 

Naturhistoriska  Riksmuseet  (NRS),  Stockholm,  T.  Nyholm; 

Northern  Arizona  University  (NAU),  Flagstaff,  C.D.  Johnson; 

Ohio  State  University  (OSU),  Columbus,  C.A.  Triplehorn; 

Staatliches  Museum  fur  Tierkunde  (SMTD),  Dresden,  DDR,  R.  Krause; 
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Texas  A&M  University  (TAM),  College  Station,  H.  R.  Burke; 

Texas  Tech  University  (TTU),  Lubbock,  C.W.  O’Brien; 

Termeszettudomanyi  Museum  (TMB),  Budapest,  Z.  Kaszab; 

The  United  States  National  Museum  of  Natural  History  (USNM),  Washington, 

R.E.  Warner; 

Universidad  Nacional  de  La  Plata  (MZLP),  La  Plata,  Argentina,  L.  de  Santis. 

Universidade  Federal  do  Parana  (MPB),  Curitiba,  Brazil,  G.H.  Rosado  N; 

University  of  Arizona  (UA),  Tucson,  F.G.  Werner; 

University  of  Idaho  (UI),  Moscow,  W.F.  Barr; 

University  of  Kansas  (KU),  Lawrence,  G.W.  Byers, 

The  following  individuals  provided  specimens  from  their  private  collections: 

H.  Franz,  Institiit  fur  Bodenforschung,  Vienna,  Austria; 

R.W.  Hamilton  (RWH),  Loyola  University  of  Chicago; 

C.W.  O’Brien  (CWO),  Florida  A&M  University,  Tallahassee; 

Joe  Schuh  (JSC),  Klamath  Falls,  Oregon; 

H.  Stockwell  (HSC),  Ancon,  Canal  Zone. 

Specimens  in  my  personal  collection  are  designated  (WEC). 

Holotypes  of  New  World  species  assigned  to  tychiine  genera,  except  those  of  Tychius 
discoloma  Suffrian,  and  T.  auricapillus  Suffrian,  were  examined.  Specimens  of  these  Cuban 
species  have  not  yet  been  located.  They  are  not  in  the  Suffrian  collection  at  the  Martin  Luther 
Universitat,  Halle,  DDR,  and  may  be  in  Cuba. 

Lectotypes  were  selected  and  designated  where  appropriate,  as  for  many  species  described 
by  T.L.  Casey.  Although  specimens  in  the  Casey  collection  (USNM)  now  bear  holotype  and 
paratype  labels,  these  were  not  affixed  by  Casey  himself,  but  by  Buchanan  (1935),  who  label- 
led the  first  specimen  in  each  series  as  holotype  according  to  Casey’s  previous  instructions. 

As  Spilman  (1959)  pointed  out,  this  amounted  to  mass  selection  of  lectotypes  which  is  con- 
trary to  the  International  Code  of  Zoological  Nomenclature  (Article  74c).  For  Casey’s  species 
I have  selected  the  specimen  bearing  the  holotype  label  as  lectotype  in  all  but  one  instance, 
when  I selected  instead  one  of  the  “paratypes”  as  lectotype  of  Tychius  subfasciatus  Casey 
(see  taxonomic  section,  discussion  of  Sibinia  setosa ). 

Adult  weevils  were  collected  with  a sweep  net  or  beating  sheet.  Full  grown  larvae  of 
members  of  subgenus  Microty chius  were  obtained  from  mature  but  not  dry,  mimosoid  pods 
and  from  mimosoid  flower  buds.  Flowers  and  buds  were  removed  from  plants  with  hand 
clippers  and  placed  in  porcelain  pans.  This  done,  larvae  soon  emerged  from  infested  material 
and  were  easily  seen  in  the  white  pans.  Larvae  continued  to  emerge  from  pods  for  several 
weeks  after  these  were  removed  from  plants;  emergence  from  buds  generally  ceased  within 
a day.  Larvae  of  Sibinia  seminicola  n.  sp.  did  not  emerge  voluntarily  from  pods  and  were 
collected  by  dissecting  the  pods.  It  was  necessary  also  to  dissect  pods  and  flower  buds  to 
obtain  larvae  of  other  species  in  early  instars.  Some  larvae  were  preserved  in  ethyl  alcohol, 
others  were  transferred  to  containers  filled  with  moistened  sand  and  peat  moss  as  discussed 
by  Rogers  et  al.  (1975).  Larvae  placed  on  this  substrate  immediately  burrowed  beneath  the 
surface  and  eventually  formed  pupal  cells  there.  They  frequently  constructed  the  cells 
adjacent  to  the  sides  of  their  containers,  and  development  was  observed  through  transparent 
sides  of  the  containers.  A few  pupae  were  placed  in  alcohol  with  the  previously  preserved 
larvae.  When  adults  emerged  a few  of  these  were  also  placed  with  the  larvae  and  pupae  to 
facilitate  identification  of  the  immatures. 

Plants  with  which  weevils  were  associated  were  also  collected.  Some  of  these  were  sent  to 
specialists  for  identification,  but  I identified  many  of  them  with  the  aid  of  various  floras  and 
by  comparison  with  identified  specimens  in  the  Texas  A&M  University  Tracy  Herbarium 
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and  in  the  USNM  Herbarium  (voucher  specimens  of  many  identified  species  were  deposited 
in  the  USNM  Herbarium). 

Measurements  were  made  with  the  aid  of  an  eyepiece  reticule  in  a dissecting  microscope 
as  follows:  total  length  from  the  anterior  margin  of  the  eyes  to  the  elytral  apices  in  dorsal 
view,  total  width  across  the  elytra  at  their  widest  point,  length  of  the  pronotum  from  the 
anterior  margin  to  the  posterior  margin  adjacent  to  the  scutellum,  length  of  the  rostrum  from 
the  anteroventral  margin  of  the  eye  to  the  tip  in  lateral  view,  width  of  the  frons  at  its  narrow- 
est point  between  the  eyes,  and  width  of  the  base  of  the  rostrum  just  distad  of  the  eyes  in 
dorsal  view.  Where  adequate  material  was  available,  at  least  20  individuals  of  each  sex  were 
measured  without  regard  to  locality  except  where  noted  for  certain  species.  I tried  to  visually 
select  and  include  among  the  20  the  largest  and  smallest  available  specimen  of  each  species. 

For  each  structure  measured,  the  range  mean  (parenthetic)  are  given  in  the  description  of  the 
species. 

Genital  structures  were  dissected  by  inserting  a sharpened  minuten  in  the  suture  between 
sterna  2 and  3 and  prying  loose  the  three  posterior  sterna  intact.  Sterna  were  mounted  ven- 
tral side  up  on  top  of  the  points  bearing  the  specimens.  Genitalia  were  placed  in  a warm  KOH 
solution  until  soft  tissue  dissintegrated,  then  rinsed  in  acidulated  distilled  water  and  stored  in 
glycerin  in  polyethylene  vials  attached  to  the  pins  bearing  the  specimens.  Temporary  slide 
mounts  using  glycerin  and  Hoyer’s  mounting  medium  were  used  to  prepare  specimens  for 
illustrations  of  genital  structures. 

Photographs  were  made  with  an  MP-3  Polaroid  Land  Camera  through  a Wild  M-5  binocular 
microscope  with  a photographic  tube  and  an  iris  diaphragm,  light  provided  by  four  or  five 
high  intensity  lamps.  Line  drawings  were  prepared  with  a microprojector  by  which  the  out- 
line was  traced,  details  completed  by  examination  under  a compound  or  binocular  microscope. 

Supraspecific  taxa  within  the  genus  are  arranged  in  subgenera,  “stocks”,  species  groups, 
and  complexes.  The  latter  two  categories  are  reserved  for  monophyletic  groups;  “stocks” 
and  one  of  the  subgenera  are  paraphyletic. 

For  each  of  the  previously  described  New  World  species,  a complete  synonymy,  including 
complete  bibliography  for  each  name  in  each  combination  in  which  it  has  appeared  is  pre- 
sented. Present  location  of  all  type  material  examined  is  indicated  parenthetically  by  abbrev- 
iation of  the  collection  as  listed  above.  For  each  species  described  herein  for  the  first  time, 
label  data  on  the  holotype,  allotype  and  paratypes  are  listed,  and  deposition  of  the  specimens 
indicated  by  the  same  abbreviations.  The  synonymy  or  type  material  section  is  followed  by 
a diagnosis,  followed  by  a description.  Temporal  expressions  (eg.,  usually,  often)  in  the  de- 
scriptions refer  to  frequency  of  occurrence  among  members  of  the  taxon. 

Under  the  heading  “Discussion”,  I present  information  on  the  geographic  distributions, 
host  relationships,  and  natural  histories  of  the  species,  and  discuss  congeners  with  which  each 
has  been  observed  in  microsympatry  (two  or  more  species  on  the  same  host  at  the  same  loc- 
ality, as  distinguished  from  sympatry,  or  occurrence  at  the  same  locality,  but  on  different  hosts). 
When  the  diagnosis  is  thought  to  be  insufficient,  characters  by  which  the  species  is  distinguished 
from  similar  and/or  closely  related  species  are  also  discussed.  This  is  followed  where  applicable 
by  discussion  of  intraspecific  variation  as  well  as  of  phylogenetic,  chorological,  and  vicariance 
relationships.  Pertinent  notes  on  nomenclature  and  type  and/or  other  specimens  of  special 
interest  are  also  presented.  Full  label  data  on  type  specimens  of  new  species  are  listed  under  the 
newly  proposed  names.  Locality  data  for  all  other  specimens  are  presented  in  appendix  I 
(p.  360)  and  plotted  on  maps.  Collection  dates  of  non-type  specimens  are  summarized,  the 
month  only  listed,  followed  parenthetically  ‘by  the  percentage  of  all  collection  dates  within 
that  month,  without  reference  to  number  of  specimens  collected  on  each  date. 
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TAXONOMIC  CHARACTERS 

This  is  not  a comprehensive  treatment  of  comparative  morphology  of  Sibinia  but  some 
characters  used  in  the  keys  and  descriptions  of  species  need  to  be  discussed  and  clarified.  The  j 
importance  of  these  and  other  characters  to  phylogeny  is  discussed  in  appendix  II.  Terms  used  i 
to  describe  non-genital  characters  are  defined  by  Torre-Bueno  (1962).  Terms  for  male  genital 
structures  are  those  proposed  by  Sharp  and  Muir  (1912),  and  Bruhn  (1947);  those  for  the 
female  spermatheca  by  Gilbert  (1964). 

Members  of  the  genus  vary  considerably  in  size,  but  this  variation  is  greater  between  than 
within  species,  so  size  is  a useful  key  character.  Subgenus  Microty chius  bud  predators  are 
distinguished  from  their  seed  predator  congeners  by  smaller  size,  no  doubt  reflection  of  dif- 
ference in  size  of  mimosoid  flower  buds  and  seeds.  Differences  in  size  between  members  of 
some  populations  of  bud  and  seed  predators  with  more  than  one  host  may  also  be  correlated 
with  differences  in  size  of  seeds  or  buds  of  the  different  plants. 

The  dense  vestiture  of  scales  characteristic  of  all  known  Sibinia  adults  provides  many  val- 
uable taxonomic  characters.  These  are  size,  shape  and  color  of  scales,  and  distribution  of 
different  kinds  of  scales.  Adults  of  all  known  species  have  elongate  narrow  scales  which  are 
recumbent  or  raised.  These  are  described  as  slightly  raised  if  they  are  inclined  by  an  angle  up 
to  about  20°  ; suberect  scales  are  raised  by  20°  to  70°,  erect  scales  from  70°  to  100°  (angles 
determined  by  estimation).  Where  confusion  is  thought  likely  in  the  use  of  this  character, 
names  of  species  concerned  are  entered  at  more  than  one  point  in  the  keys.  In  addition  to 
the  elongate  scales,  adults  of  most  species  also  have  a varied  number  of  round  to  oval,  flattened 
scales. 

The  frons  is  described  as  continuous  with  the  vertex  of  the  head  if  in  lateral  view  the  out- 
line of  both  together  forms  an  even  unbroken  curve.  If  the  curve  is  interrupted  by  the  stronger 
curvature  of  the  frons,  the  frons  and  vertex  are  described  as  separately  rounded. 

A distinctive  feature  of  the  eye  of  Sibinia  adults  is  the  tendencey  in  many  species  for  the 
hind  margin  to  be  abruptly  raised  above  the  surface  of  the  head  (Figs.  96-98,  105,  106,  196, 
375-377).  The  distance  by  which  the  eye  is  raised  is  compared  by  estimation  to  the  diameter 
of  the  ocular  facets. 

Relative  length  of  the  distal  portion  of  the  rostrum  (the  portion  between  the  antennal  in- 
sertions and  the  tip)  is  expressed  as  a percentage  of  total  rostral  length. 

Shape  of  the  median  lobe  of  the  male  genitalia,  structure  of  its  apex,  distribution  of  setae, 
and  the  degree  to  which  various  components  are  sclerotized,  provide  useful  taxonomic  char- 
acters. The  apex  is  strongly  sclerotized  (described  as  entire)  in  most  tychiines  (cf.  Figs.  87-95, 
437),  but  in  most  subgenus  Microty  chius  members  sclerotization  is  variously  reduced.  In 
many  species  the  apex  appears  to  be  open  (as  in  Figs.  287,  288,  293),  as  though  the  apical 
portion  had  been  cut  off  to  reveal  the  hollow  tubular  structure  of  the  median  lobe.  I call  this 
opening  the  apical  orifice;. its  size  and  shape  are  often  diagnostic.  Size,  shape,  density,  and 
distribution  of  spines  and  other  sclerotized  components  of  the  internal  sac  are  often  of  dia- 
gnostic value.  These  are  described  as  viewed  through  the  walls  of  the  median  lobe  with  the 
sac  inverted. 

HOST  RELATIONSHIPS  AND  SPECIES  CRITERIA 

A weevil’s  host  is  a plant  on  which  the  larva  lives.  I use  the  term  host  to  refer  to  plants 
from  which  larvae  have  been  taken,  as  well  as  to  plants  on  which  adult  weevils  have  been 
collected  and  on  which  I expect  to  eventually  find  larvae.  Adult  tychiines  are  occasionally 
found  on  plants  other  than  their  hosts,  but  no  tychiine  is  known  to  spend  a significant  portion 
of  the  life  cycle  on  any  plant  other  than  the  host.  . 
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Table  1.  The  tribes  of  Mimosoideae  (Leguminoseae)  (from  Hutchinson  1964),  with  a sum- 
mary of  known  host  plants  of  species  of  Sibinia,  subgenus  Microtychius. 


Tribe 

Host  Genus  and  Species 

Species  of  Sibinia 

Mimozygantheae 

Parkiaeae 

Acaceae 

Acacia 

berlandieri  Benth. 
constricta  Benth. 

conzattii  Stadnl. 

transversa  (Casey)? 
simplex  (Casey)* 
variegata  (Casey)* 
inermis  (Casey) 

farnesiana  (L.)  Willd. 

inermis  (Casey)* 
ruidula,  n.  sp.* 
schaefferi,  n.  sp 

greggii  A.  Gray 

fulva  (LeConte) 
transversa  (Casey)* 

micrantha  Benth. 

inornata,  n.  sp 

neovernicosa  Isely 

simplex  (Casey)* 
variegata  (Casey) 

paniculata  Willd. 

grisea  (Kissinger)* 
vosei  (Kissinger) 

rigidula  Benth. 

errans  (Casey)* 

roemeriana  Scheele 

fulva  (LeConte) 
transversa  (Casey) 

schaffneri  (Wats.)  Herman 

inermis  (Casey)* 
ruidula,  n.  sp.* 
schaefferi,  n.  sp. 
triseriata,  n.  sp. 

subangulata  Rose 
species 

cuauhtemoc,  n.  sp. 
aliquantula,  n.  sp. 

Mimoseae 

Mimosa 

albida  Humb.  & Bonpl. 

americana  Champion 
aspersa  Champion 
vagabunda  Champion 
zapoteca,  n.  sp. 

arenosa  Poir. 

melina  Faust? 

benthami  Macbride 

albiduloides,  n.  sp.  * 
stricticomula,  n.  sp.* 
suturalis  (Schaeffer) 

biuncifera  Benth. 

1 

caseyi,  n.  sp. 
hispida  (Casey)* 
sibinioides  (Casey) 
suturalis  (Schaeffer) 

borealis  A.  Gray 

lecontei,  n.  sp.* 
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Table  1.  continued. 


Tribe 

Host  Genus  and  Species 

Species  of  Sibinia 

Mimoseae 

Mimosa 

eurycarpa  Robinson 

aulacis,  n..sp. 
nana,  n.  sp.* 
obscura,  n.  sp. 

malacophylla  A.  Gray 

guttata,  n.  sp.* 
suturalis  (Schaeffer) 

emoryana  Benth. 

casey i,  n.  sp.* 

goldmanii  Robinson 

americana  Champion 
championi,  n.  sp. 
conferta,  n.  sp. 
foveolata,  n.  sp. 
vagabunda  Champion 

lacerata  Rose 

reburrata,  n.sp. 
suturalis  (Schaeffer) 

mixtecana  T.S.  Brandey 

americana  Champion 
championi,  n.  sp. 
vagabunda  Champion 

monancistra  Benth. 

suturalis  (Schaeffer) 

nelsonii  Robinson 

americana  Champion 
championi,  n.  sp. 
vagabunda  Champion 

pigra  L. 

fastigiata,  n.  sp. 
ochreosa  Casey* 
peruana  Pierce* 
seminicola,  n.  sp.* 

platycarpa  Benth. 

criniventer,  n.  sp. 
obrienorum,  n.  sp. 

quadrivalvis  L. 

aspersa  Champion 

stipitata  Robinson 

sibinioides  (Casey) 
suturalis  (Schaeffer) 

xanti  A.  Gray 

americana  Champion 
championi,  n.  sp. 
vagabunda  Champion 

Andenthereae 

Prosopis 
alba  Gris. 

concava,  n.  sp. 

glandulosa  Torrey 

setosa  (LeConte)* 

laevigata  (Humb.  & Bonpl.  ex 
Willdenow)  M.C.  Johnston 

setosa  (LeConte) 

Ingaeae 

Pithecellobium 

dulce  (Roxb.)  Benth. 

dissipata  Champion 
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Table  1.  continued. 


Tribe 

Host  Genus  and  Species 

Species  of  Sibinia 

Ingaeae 

Pithecellobium 

flexicaule  (Benth.)  Coulter 

pallida  (Schaeffer)* 

unguis-cati  (L.)  Mart. 
Lysiloma 

pulcherrima  Champion 
valenciana  Faust* 

divaricata  (Jacqu.)  Mcbride 
Calliandra 

candidata  Champion 
albidula  Champion 
grypa  (Casey)* 

portoricensis  (Jacq.)  Benth. 

tessellata  Champion 

rubescens  Standi. 

tessellata  Champion 
tessellatopsis,  n.  sp.* 

*Host  determined  by  rearing  adults  from  larvae  from  the  plant. 


Subgenus  Microty chius  members  are  apparently  restricted  to  plants  in  the  legume  subfamily 
Mimosoideae  (Table  1).  Even  though  only  46  of  the  126  known  Microty  chius  have  known 
hosts,  these  represent  most  major  groups  within  the  subgenus  and  there  is  no  good  evidence 
that  any  non-leguminous  plants  serve  as  host  to  its  members.  Subgenus  Microty  chius  member 
hosts  are  known  from  five  of  the  seven  tribes  of  Mimosoideae  recognized  by  Hutchinson  (1964), 
but  belong  to  only  six  of  some  55  to  60  mimosoid  genera.  Two  of  these  genera,  Acacia,  with 
700  to  800  species,  and  Mimosa,  with  400  to  500  species  are,  however,  among  the  largest  in 
Mimosoideae.  Subgenus  Sibinia  members  have  non-legume  hosts  (Table  2);  European  species 
are  reported  from  plants  in  the  families  Caryophyllaceae,  Paronycheaceae,  Plumb aginaceae, 
Santalaceae,  and  Thymelaeaceae.  Label  data  on  specimens  of  some  New  World  subgenus 
Sibinia  specimens  indicate  that  the  weevils  have  been  collected  on  several  different  plants,  but 
further  investigation  is  needed  to  determine  which  if  any  of  them  are  actual  hosts.  Two  records 
which  may  be  reliable  are  Coldenia  sp.  (Boraginaceae)  for  the  North  American  S.  tanneri,  and 
“verdolaga”  (purslane,  Portulacaceae)  for  the  South  American  S.  sellata. 

Other  weevil  genera  have  hosts  in  two  or  more  plant  families.  Burke  (1976)  reported  that 
members  of  the  genus  Anthonomus  have  plants  in  58  genera  in  19  families  as  hosts.  Species 
of  the  bruchid  genus  Acanthoscelides  also  have  hosts  in  several  different  plant  families  (Johnson 
1970).  Members  of  the  tychiine  genus  Ty chius,  on  the  other  hand,  appear  to  be  restricted  to 
the  legume  subfamily  Papilionoideae.  The  genera  Sibinia,  Ty  chius,  Anthonomus,  and  Acan- 
thoscelides are  all  of  approximately  equivalent  size,  but  since  these  genera  are  subjective  con- 
structions, comparisons  between  them  may  be  inconsequential. 

Species  of  Sibinia  have  narrow  host  ranges.  Some  appear  to  be  monophagous.  Others  are 
known  from  two  or  more  plant  species  of  a single  genus  (Tables  1 and  2).  These  plants  usually 
appear  to  me  to  be  quite  closely  related,  but  information  on  their  phylogenetic  relationships 
is  almost  completely  lacking.  Several  species  of  Tychius  also  have  more  than  one  host  species, 

some  have  hosts  in  different  genera  (Clark  1971,  1977b,  Hoffmann  1954)  but  in  the  same 
tribe.  Other  weevil  species  such  as  some  of  the  genus  Anthonomus  and  of  other  anthonomine 
genera  also  have  two  or  more  different  plant  species  which  belong  to  different  genera  as  hosts 
(Burke  1976). 
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Table  2 Summary  of  recorded  host  plants  of  species  of  Sibinia,  subgenus  Sibinia.  * 


Host  Plant 

Species  of  Sibinia 

Caryophyllaceae 

Alsine 

setaceae  Mert.  & Koch. 
Cerastium 

guillebeaui  Desbrochers 

brachypetalum  Pers. 
triviale  Link 
Dianthus 

phalerata  Sterlien 
subtriangulifera  Desbrochers 

balbisii  Ser. 
carthusianorum  L. 
caryophyllus  L. 
gallicus  Pers. 
monspessulanus  L. 
prolifer  L. 
sylvestris  Wulfen 
Lychnis 

subelliptica  Desbrochers 
subelliptica  Desbrochers 
vittata  Germar 
vittata  Germar 
vittata  Germar 
phalerata  Sterlien 
vittata  Germar 

dioica  L. 

viscaria  L. 
Silene 

pellucens  Scopoli 
viscariae  (Linneaus) 
viscariae  (Linneaus) 

bipartita  Desb. 
colorata  Poiret 
conica  L. 
gallica  L. 
inflata  Sm. 
maritima  With. 
nutans  L. 
portensis 

reflexa  (L.)  Aiton  fil.  non  Moench 
thorei  Duf. 

attalica  Gyllenhal 
attalica  Gyllenhal 
attalica  Gyllenhal 
attalica  Gyllenhal 
viscariae  (Linneaus) 
attalica  Gyllenhal 
viscariae  (Linneaus) 
viscariae  (Linneaus) 
femoralis  Germar 
viscariae  (Linneaus) 

Spergula 
arvensis  L. 
pentandra  L. 
Spergularia 

potentillae  Germar 

marginata  Kitt. 
rubra  (L.)  J.  & C.  Presl. 

Paronychiaceae 

Polycarpon 

arenariae  Stephens 
primita  (Herbst) 
arenariae  Stephens 
primata  (Herbst) 
variata  Gyllenhal 

argentea  Lmk. 
peploides  D.C. 
Plumbaginaceae 
Armeria 

paronychiae  Hoffmann 

allioides  Bois. 
maritima  Willd. 
plantaginea  Willd. 
Limoniastrum 

sodalis  Germar 

monopetalum  (L.)  Boiss. 
Statice 

primita  (Herbst) 

bellidifolia  Gouan 
cor  data  L. 
Santalaceae 
Thesium 

gallica  Pic 

meridionalis  Brisout 

intermedium  Schrad. 
Thymelaeaceae 
Daphne 

formosa  Aube 

gnidium  L. 
gnidium  L. 

primita  (Herbst) 
picardi  Hoffman 

*Data  from  Hoffmann  (1954)  and  Scherf  (1964). 
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These  statements  bring  to  mind  the  question  of  species  recognition.  I subscribe  to  the 
widely  accepted  biological  species  definition  propounded  by  Mayr  (1963,  1969),  which  holds 
that  species  are  populations  or  groups  of  populations  through  which  gene  flow  actually  or 
potentially  occurs,  but  which  are  reproductively  isolated  from  all  other  populations.  Since 
information  on  reproductive  isolation  is  lacking  for  Sibinia  members,  isolation  is  inferred  by 
morphological  and  geographic  criteria.  Usually  if  two  morphologically  distinguishable  forms 
are  sympatric,  I consider  them  to  represent  different  species,  regardless  of  the  magnitude  of 
the  differences  between  them.  When  allopatric  populations  differ  from  each  other  morphologi- 
cally I look  for  aggregates  of  such  populations  which  can  be  grouped  to  form  a species  level 
taxon  distinguishable  from  other  such  aggregates.  I consider  recognition  of  subspecies  im- 
practical at  the  present  level  of  knowledge  of  Sibinia.  Nevertheless,  some  of  my  species  taxa 
consist  of  several  more  or  less  distinct  allopatric  populations,  many  of  which  have  different 
hosts  (eg.  S.  suturalis,  S.  championi,  S.  vagabunda,  S.  americana,  S.  inermis,  S.sibinioides,  and 
S.  ruidula).  A similar  situation  exists  with  some  North  American  species  of  Tychius  (Clark 
1977b).  Some  of  these,  including  T.  lineellus,  T.  tectus  and  T.  soltaui;  have  several  distinct 
allopatric  populations,  some  of  which  are  known  to  have  different  hosts.  Among  these,  how- 
ever, some  of  the  different  forms  occur  in  sympatry  or  within  very  close  proximity  to  each 
other.  This  is  true  of  two  forms  assigned  to  T.  soltaui  which  are  sympatric  in  western  Texas, 
one  on  Astragalus  emoryanus  (Rydb.)  Cory.,  the  other  on  A.  mollissimus  Torr.  In  such  cases, 
the  existence  of  closely  related  host-specific  species  has  been  postulated  (Clark  1977b),  and 
the  same  may  be  true  of  certain  Sibinia  such  as  the  variable  S.  suturalis.  As  Whitehead  (1972) 
pointed  out,  however,  the  criterion  of  reproductive  isolation  between  sympatric  populations 
may  be  insufficient  evidence  of  the  existence  of  distinct  species  in  instances  in  which  a group 
of  populations  exhibits  reproductive  isolation  between  some  components  but  free  gene  ex- 
change between  others.  Examples  of  circles  of  races  have  been  cited  as  illustrative  of  this 
phenomenon  (Mayr  1969).  The  varied  S.  setosa  with  distinct  populations  which  exhibit  what 
appears  to  be  at  least  partial  isolation  along  the  edge  of  the  Edwards  Plateau  is  another  example 
(see  taxonomic  section). 

As  indicated  above,  two  or  more  different  species  of  Tychiini  may  occur  in  sympatry.  In 
North  America  two  or  more  different  sympatric  species  of  Tychius  have  different  hosts.  I 
have  not  found  more  than  one  species  of  Tychius  on  the  same  plant  species  at  any  single 
locality,  although  a plant  species  may  be  host  to  different  weevil  species  at  different  localities 
(Clark  1971).  This  is  not  true  of  species  of  Sibinia,  at  least  for  subgenus  Microtychius  members. 

It  is  common  to  find  two  or  more  species  of  Microtychius  together  on  the  same  plant  (micro- 
sympatry,  Table  3).  Two  kinds  of  relationships  have  been  observed  between  microsympatric 
species  of  Microtychius.  One  involves  species  whose  larvae  develop  on  different  parts  of  the 
host,  and  the  other  species  whose  larvae  apparently  both  attack  the  same  parts  of  the  plant. 

Som q Microtychius  larvae  develop  in  flower  buds  (bud  predators),  others  develop  in  seeds 
(seed  predators).  It  is  common  to  find  a Microtychius  seed  predator  in  microsympatry  with  a 
bud  predator.  In  several  places  different  bud  predator  species  live  in  microsympatry,  both  species 
reared  from  flower  buds  taken  from  the  same  plant  ( S . ochreosa  and  S.  peruana  on  Mimosa 
pigra,  S.  stricticomula  and  S.  albiduloides  on  M.  benthami).  Different  seed  predator  species 
have  not  yet  been  reared  from  the  same  host,  but  adults  of  seed  predators  S.  vagabunda,  S. 
championi,  S.  conferta,  and  S.  zapoteca  have  been  taken  in  microsympatry  in  various  com- 
binations. 

The  high  degree  of  host  specificity  of  species  of  Sibinia  and  other  Tychiini  makes  possible 
the  extensive  use  of  host  data  in  constructing  and  testing  hypotheses  about  phylogenetic 
relationships  among  the  weevils  themselves  as  discussed  in  the  Phylogeny  section  (p.  321). 
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Table  3.  Microsympatric  species  of  Sibinia,  subgenus  Microty chius  (occurring  on  the  same 
plant  at  the  same  time  and  place):  bud  predators  (b),  and  seed  predators  (s). 


Observed 

Suspected 

Species 

Host(s) 

Species 

Host 

S.  vosei  (s) 

Acacia  paniculata 

S.  grandis  (s) 

9 

S.  grisea  (b) 

S.  glomerata  (b) 

S.  fulva  (s) 

Acacia  greggii  and 

S.  furfurosa  (s) 

9 

S.  transvena  (b) 

A.  roemeriana 

S.  Solaris  (b) 

S.  variegata  (s) 

Acacia  constricta  and 

S.  asulcifera  (s) 

Prosopis  alba 

S.  simplex  (b) 

A.  neovernicosa 

S.  concava  (b) 

S.  tessellata  (s) 

Calliandra  rubescens 

S.  tropidorhyncha  (s) 

9 

S.  tessellatopsis  (b) 

S.  calvata  (b) 

S.  candidata  (s) 

Lysiloma  divaricata 

S.  altensis  (s) 

9 

S.  grypa  (b) 

S.  albidula  (b) 

S.  barberi  (b) 

S.  suturalis  (s) 

Mimosa  biuncifera 

S.  dorsena  (s) 

9 

S.  hispida  (b) 

S.  santarem  (b) 

S.  sibinioides  (b) 

S.  suturalis  (s) 

S.  bothrosterna  (b) 

9 

S.  suturalis  (s) 
S.  guttata  (b) 

Mimosa  malacophylla 

S.  ferruginosa  (s) 
S.  aspersa  (s) 

9 

S.  suturalis  (s) 

S.  stricticomula  (b) 

Mimosa  benthami 

S.  americana  (b) 

S.  albiduloides  (b) 

S.  prolata  (s) 

9 

S.  suturalis  (s) 

Mimosa  lacerata 

S.  geminata  (b) 

S.  reburrata  (b) 

S.  latissima  (s) 

S.  quinquemembrata  (b) 

9 

S.  championi  (s) 

Mimosa  mixtecana, 

S.  vagabunda  (s) 

M.  goldmanii,  M.  xanti,  and 

S.  pullipes  (s) 

9 

S.  americana  (b) 

M.  nelsonii 

S.  nigripes  (b) 

S.  zapoteca  (sj 
S.  conferta  (s) 

S.  vagabunda  (s) 
S.  americana  (b) 

Mimosa  albida 

S.  fastigiata  (s) 
S.  ochreosa  (b) 
S.  peruana  (b) 

Mimosa  pigra 

S.  seminicola  (s) 
S.  ochreosa  (b) 
S.  peruana  (b) 

Mimosa  pigra 

S.  pulcherrima  (s) 
S.  valenciana  (b) 

Pithecellobium  unguis-cati 

LIFE  HISTORIES  AND  HABITS 

Published  information  about  life  histories  and  habits  of  species  of  Sibinia  is  brief  and  frag- 
mentary, consisting  mostly  of  reports  of  host  associations  and  sites  of  larval  development  and 
pupation  of  a few  species.  Hoffmann  (1954)  cited  observations  from  earlier  literature  and 
added  a few  original  observations  on  species  occurring  in  France,  and  Scherf  (1964)  added 
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notes  on  other  European  species,  all  members  of  the  subgenus  Sibinia.  Even  less  is  recorded 
about  subgenus  Microty chius  members.  Early  workers,  including  Pierce  (1907a,  1907b)  and 
authors  of  faunistic  studies  such  as  Horn  (1894),  Townsend  (1895),  Wickham  (1896-1898) 
Griffith  (1900),  Fall  (1901),  Knaus  (1903,  1907),  Fall  and  Cockerell  (1907),  Mitchell  and 
Pierce  (1911),  Simonds  (1931),  and  Moore  ( 1 937),  presented  collection  records  and  a few 
notes  on  plants  on  which  adults  were  collected.  More  recently,  the  life  history  of  S.  setosa 
(as  S.  sulcatula),  was  studied  by  Rogers  et  al.  (1975),  who  in  five  short  pages  presented  the 
most  comprehensive  report  published  to  date  on  any  Sibinia. 

The  following  is  a summary  and  synthesis  of  known  information  on  Sibinia  way  of  life,  in- 
cluding original  observations  about  several  species,  compared  where  practical  with  what  is 
known  about  members  of  the  tychiine  genus  Ty chius  whose  life  histories  and  habits  are  reviewed 
by  Clark  and  Burke  (1977).  More  detailed  information  is  presented  in  the  discussions  of  each 
species  concerned  in  the  taxonomy  section.  My  observations  have  been  of  subgenus  Microty  chius 
members  occurring  in  the  northern  temperate  zone  (southwestern  United  States,  especially 
Texas)  and  generalizations  about  them  may  not  apply  to  tropical  species.  Information  on 
New  World  subgenus  Sibinia  members  and  South  American  Microty  chius  members  is  practically 
non-existent.  Observations  on  these,  especially  subgenus  Sibinia  members,  promises  to  be  of 
particular  value  in  answering  questions  about  phylogenetic  relationships. 

Adult  Emergence  and  Feeding 

Adult  tychiines  are  most  likely  to  be  encountered  on  their  hosts,  especially  if  the  plants  are 
in  bloom.  Subgenus  M icro  ty  chius  members  may  be  abundant  even  after  flowers  of  their  mimo- 
soid  legume  hosts  (Table  1)  have  fallen,  especially  if  pods  are  present.  In  the  temperate  zone, 
adults  of  this  subgenus  emerge  from  overwintering  sites  in  spring  and  apparently  fly  directly 
to  host  plants.  Emergence  of  adults  in  tropical  regions  is  probably  correlated  with  rainfall 
which  in  turn  determines  flowering  time.  In  southwestern  United  States,  a few  Microty  chius 
adults  are  likely  to  be  encountered  on  their  woody  perennial  hosts  throughout  the  year,  but 
their  abundance  increases  greatly  in  the  spring  when  the  plants  begin  to  bloom.  Less  is  known 
about  periods  of  adult  activity  of  North  American  subgenus  Sibinia  members.  Adults  of  two 
of  these,  S.  texana  and  S.  tanneri,  have  been  collected  only  in  early  spring,  whereas  adults  of 
the  other  two,  S.maculata  and  S.  mica , have  been  collected  throughout  the  spring  and  summer. 
Unfortunately,  hosts  of  these  weevils  are  unknown.  In  France,  adults  of  subgenus  Sibinia  have 
been  taken  from  March  to  September,  but  are  more  likely  to  be  encountered  in  May  (Hoff- 
mann 1954).  These  occur  on  non-leguminous  plants  (Table  2),  and  are  apparently  most  abund- 
ant when  their  hosts  are  in  bloom. 

Mating  and  Oviposition 

Adult  tychiines  mate  on  their  hosts  when  the  plants  are  in  bloom.  Mating  has  not  been 
observed  or_  reported  at  any  other  time  or  in  any  other  place.  In  oviposition  a Ty  chius  female 
makes  a hole  through  the  calyx  and  the  corolla  of  a flower  bud  of  its  papilionoid  legume  host 
and  oviposits  into  the  developing  ovary,  or,  later  in  the  season,  directly  into  the  maturing 
pod.  Eggs  are  common  on  the  inner  walls  of  the  pods,  not  on  the  seeds  themselves.  Oviposition 
by  seed  predator  Microty  chius  has  not  been  observed,  but  eggs  have  been  found  on  the  inner 
walls  of  immature  as  well  as  nearly  mature  pods.  Females  of  S.  setosa,  a Microty  chius  bud 
predator,  oviposit  into  a hole  made  with  the  rostrum  in  the  apex  of  mesquite  flower  buds 
(Rogers  etal.  1975).  Eggs  of  other  bud  predator  Microty  chius,  S.  ochreosa,  S.  inermis,  and 
S.  lecontei,  have  also  been  observed  in  mimosoid  flower  buds.  Hoffmann  (1954)  reported  that 
females  of  one  subgenus  Sibinia  member,  S.  pellucens,  oviposit  in  the  ovary  of  the  flower. 
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Females  of  the  genus  Tychius  are  likely  to  place  several  eggs  in  the  same  ovary  or  pod  (up  to 
thirteen  in  one  pod  have  been  reported).  Several  may  be  laid  at  the  same  time,  but  females 
will  oviposit  in  pods  already  containing  eggs  and/or  larvae.  Females  of  the  seed  predator  sub- 
genus Microty chius,  however,  lay  eggs  singly;  I have  not  observed  more  than  one  egg  per 
flower  bud.  The  incubation  period  of  Sibinia  eggs  is  unknown,  but  is  probably  comparable 
to  that  in  members  of  the  genus  Tychius,  reported  as  four  to  1 1 days  under  laboratory  con- 
ditions. 

Larval  Development 

Larvae  of  some  subgenus  M icro tychius  species  are  seed  predators— they  eat  seeds  of  their 
mimosoid  legume  hosts  while  the  pods  are  on  the  plant.  These  are  similar  in  habits  to  larvae  of 
the  genus  Tychius,  most  of  which  piey  on  papilionoid  legume  seeds.  Other  species  of  Micro- 
ty chius  develop  in  mimosoid  flower  buds.  Kissinger’s  (1964)  statement  that  larvae  of  this 
subgenus  mine  pods  of  Acacia  greggii  could  not  be  confirmed  and  appears  to  be  in  error,  al- 
though some  Microty  chius  members  are  associated  with  A greggii.  Larvae  of  some  subgenus 
Sibinia  species  reportedly  develop  in  fruit  capsules,  others  in  flower  buds,  all  of  non-legume 
hosts  (Hoffmann  1954). 

Seed  predator  Microty  chius  and  Tychius  larvae  observed  feed  externally  on  green  seeds. 
Tychius  larvae  move  freely  within  the  pod  and  consume  only  part  of  a seed  before  moving 
to  another,  intermittently  “grazing”  the  seeds  until  all  are  consumed.  In  contrast,  larvae  of 
seed  predator  Microty  chius  species  confine  their  activities  to  a single  seed,  although  several 
may  attack  the  same  seed.  As  many  as  22  S.  fulva  larvae  were  found  per  pod  of  Acacia  greggii , 
up  to  nine  in  a single  seed.  On  the  other  hand,  I did  not  observe  more  than  two  larvae  of 
S.  seminicola  in  a single  seed,  although  up  to  21  larvae  have  been  found  in  a single  Mimosa 
pigra  pod.  If  only  one  larva  of  this  species  is  present  it  confines  its  activity  to  one  end  of  the 
seed  as  if  two  larvae  were  present.  Cannibalism  among  larvae  within  the  same  pod  has  been 
observed  in  several  species  of  Tychius  and  probably  is  common  in  Microty  chius  as  well.  Only 
larvae  in  early  instars  have  been  observed  in  seeds  attacked  by  large  numbers  of  larvae. 

Larvae  of  bud  predator  M icro  tychius  consume  the  contents  of  developing  buds,  leaving 
only  the  calyx  shell.  Some  bud  predators,  including  S.  setosa  on  Prosopis  spp.  (Rogers  et  al. 
1975)  and  S.  pallida  on  Pithecellobium  flexicaule,  complete  development  in  a single  bud. 

The  inflorescences  of  the  hosts  of  these  species  are  elongate  spikes;  each  bud  is  widely  sep- 
arated from  neighboring  buds.  By  contrast,  other  Microty  chius  hosts,  such  as  Mimosa  pigra, 
the  host  of  S.  ochreosa,  have  globose  capitate  inflorescences  in  which  each  flower  is  contiguous 
with  its  neighbors.  A larva  of  S.  ochreosa  consumes  the  contents  of  a row  of  four  or  five  ad- 
jacent buds.  The  mature  larva  is  usually  found  with  the  anterior  portion  of  the  body  in  one 
bud,  the  rest  of  the  body  extending  through  the  basal  portion  of  buds  whose  contents  it  has 
consumed.  The  inflorescence  of  the  hosts  of  S.  inermis  (Acacia  farnesiana,  A.  schaffneri),  and 
S.  lecontei  (Mimosa  borealis ) are  also  globose  heads,  but  larvae  of  these  weevils  were  not  ob- 
served to  move  from  flower  to  flower. 

All  published  reports  cite  three  as  the  number  of  instars  in  Tychiini,  a number  confirmed  by 
my  own  observations  of  several  different  species. 

Prepupal  Activity  and  Pupal  Stage 

Most  tychiine  larvae  exit  from  fruit  or  flower  buds  in  which  they  develop  and  enter  the 
soil  to  pupate.  A few  exceptions  are  known  in  Tychius  and  in  both  subgenera  of  Sibinia,  how- 
ever. For  example,  T.  polylineatus  and  T.  elegantulus  pupate  in  galls  formed  by  their  larvae 
on  their  host’s  pods  (Hoffmann  1954).  Some  subgenus  Sibinia  members  also  pupate  on  the 
host,  S.  vittata  in  a cell  formed  from  “cork  and  detritis”  in  the  flowers  (Rabaud  1913), 
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S.  attalica  and  S.  pellucens  in  the  fruit  in  which  the  larvae  developed  (Hoffmann  1954). 

Larvae  of  two  subgenus  Microty chius  species  which  have  Mimosa  pigra  as  host  are  also  known 
to  pupate  on  the  plant  rather  than  in  the  soil.  Pupae  of  one  of  these,  S.  ochreosa,  were  found 
in  flower  buds  which  had  their  apices  sealed  by  small  bits  of  plant  material  in  a matrix  of  silk. 
Pupae  of  the  other,  S.  seminicola,  were  taken  from  seeds  in  which  the  larvae  had  been  feeding 
prior  to  pupation.  This  apparently  atypical  behavior  in  these  species  is  probably  the  result  of 
adaptation  to  conditions  in  the  habitat  of  M.  pigra  itself.  This  plant,  unlike  most  other  mimosoids, 
occurs  in  areas  where  standing  water  is  present  during  much  of  the  year.  If  the  weevil  larvae 
cannot  survive  if  they  fall  into  water,  pupation  on  the  host  may  be  an  adaptation  to  these  wet 
conditions.  Evidently,  pupation  of  S.  ochreosa  on  the  host  is  facultative,  however.  Larvae  of 
this  species  emerge  as  do  other  Microty  chius  larvae  from  flower  buds  removed  from  the  plants 
and  form  pupal  cells  in  a sand-peat  moss  substrate.  Possibly  they  pupate  in  soil  under  dry 
conditions. 

Hosts  of  all  other  Microty  chius  members  observed  as  well  as  hosts  of  genus  Ty  chius  members 
occur  in  mesic  or  xeric  situations.  Presumably  in  nature,  tychiine  larvae  associated  with  these 
plants  emerge  from  pods  or  buds  as  soon  as  their  development  is  complete.  Larvae  of  the  bud 
predator  S.  setosa  emerged  voluntarily  from  caged  mesquite  flowers  through  holes  which  they 
apparently  chewed  in  the  sides  of  the  buds  (Rogers  et  al.  1975).  Ty  chius  larvae  exit  from  pods 
through  a hole  which  one  larva  chews  in  the  side  of  the  pod;  other  larvae  in  the  pod  apparently 
use  the  same  exit  hole.  Larvae  of  seed  predator  Microty  chius  also  make  exit  holes  in  pods  but 
a pod  is  likely  to  have  several  exit  holes,  each  adjacent  to  a formerly  infested  seed.  Larvae  which 
exit  from  pods  or  buds  are  active  upon  emergence,  and  if  placed  on  a suitable  substrate  immedi- 
ately tunnel  in  head  first  until  completely  buried.  In  jars  or  cups  filled  with  a sand-peat  moss 
mixture,  larvae  tunnel  around  for  a short  time  then  construct  a pupal  cell  by  grasping  particles 
in  the  mandibles  and  moving  them  away  from  themselves.  Yunus  and  Johansen  (1967)  reported 
that  a T.  picirostris  larva  does  not  use  a secretion  in  construction  of  the  pupal  cell,  but  this  was 
not  true  of  larvae  of  species  of  Ty  chius  and  Sibinia  which  I observed.  Larvae  of  T.  sordidus 
and  of  S.  transversa  apply  a viscid  fluid  obtained  by  stroking  the  anal  lobes  with  the  mandibles 
to  the  walls  of  the  cells.  This  material  dries  to  a hard  shell  to  which  adjacent  soil  particles 
adhere.  According  to  Muka  (1954)  the  pupal  cell  of  T.  stephensi  is  formed  from  silken  strands 
to  which  soil  particles  are  attached.  The  only  other  tychiine  larvae  observed  to  use  a silken 
cocoon  were  those  of  S.  ochreosa  as  noted  above.  Silk  cocoons  in  pods  of  Astragalus  utahensis 
(Torr.)  T.&G.  attributed  to  the  work  of  T.  prolixus  (Clark  1971)  were  later  found  to  be  those 
of  a bruchid,  Acanthoscelides  fr at er cuius  (Horn). 

In  most  Ty  chius  and  in  subgenus  Microty  chius  members  observed,  duration  of  the  prepupal 
period,  the  period  between  the  time  the  larva  exits  from  the  host  and  pupation,  ranges  from 
seven  to  fifteen  days  under  laboratory  conditions.  Exceptions  were  observed  in  two  seed  predator 
Microty  chius,  S.  fulva  and  S.  variegata.  Under  laboratory  conditions  larvae  of  these  remained 
in  their  cells  183—215  days  and  150  days  respectively  before  pupating.  Apparently  these 
weevils  normally  spend  the  latter  part  of  the  summer  and  most  of  the  winter  as  larvae  in  the 
soil. 

Duration  of  the  pupal  stadium  in  osbserved  Ty  chius  and  Microty  chius  ranged  from  as  few 
as  eight  days  in  S.  hispida  to  30  days  in  S.  transversa,  but  usually  lasted  about  two  weeks  in 
these  and  in  other  species  observed.  These  figures  are  roughly  comparable  to  those  reported 
for  species  of  Ty  chius.  No  data  on  duration  of  the  pupal  stadium  is  available  for  subgenus 
Sibinia  members. 

Adult  Emergence  and  Overwintering 

Within  a few  days  after  emerging  from  the  pupal  skin  tychiine  adults  may  also  leave  the 
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pupal  cell  and  seek  a host  or  an  overwintering  site,  or  they  may  remain  in  the  cell  until  the 
next  season.  Adults  of  many  European  and  American  Tychius  overwinter  in  the  pupal  cell 
(Hoffmann  1954,  Clark  1971),  in  herbaceous  perennial  papilionoid  legume  hosts;  adult  em- 
ergence from  pupal  cells  is  closely  correlated  with  spring  appearance  of  the  plants.  These 
weevils  have  only  one  generation  per  year.  In  some  other  Tychius  and  in  bud  predator  Micro- 
ty  chius,  however,  adults  remain  in  the  pupal  cell  for  only  a few  days.  All  known  Micro  tychius 
hosts  are  perennial  mimosoid  legumes.  In  Texas  most  of  these,  including  all  of  the  species  of 
Acacia  and  most  of  the  species  of  Mimosa  known  to  be  hosts,  bloom  primarily  in  the  spring. 
There  may  be  more  than  a single  generation  each  spring  in  bud  predators  associated  with 
these  plants,  but  although  the  host  may  bloom  sporadically  throughout  the  summer,  weevils 
probably  do  not  normally  have  opportunity  to  complete  a later  generation.  Other  Texas  mimo- 
soids,  including  species  of  Prosopis,  Pithecellobium,  and  Mimosa  pigra,  bloom  intermittently 
in  spring  and  summer  in  response  to  rainfall.  Species  of  Microty chius  associated  with  these 
have  two  or  more  generations  per  year. 

Overwintering  may  occur  as  an  unemerged  adult  within  the  pupal  cell  or  as  an  emergent 
adult  on  the  host  or  in  ground  cover.  Adults  of  S.  inermis,  S.  errans,  S.  ochreosa,  and  S.  pallida, 
all  bud  predator  Microty  chius,  have  been  collected  on  their  hosts  during  the  winter  months  in 
southern  Texas,  and  adults  of  S.  setosa  have  been  found  in  winter  on  their  host  plants  in  north- 
ern Texas  (Rogers  et  al.  1975).  One  S.  inermis  adult  was  recovered  from  an  epiphyte  growing 
in  oak  trees  in  southern  Texas  in  December,  and  one  S.  pallida  adult  was  found  in  ground 
cover  beneath  its  host  in  February.  Overwintering  in  S.  seminicola  in  southern  Texas  may  be 
as  an  emergent  adult  or  in  pods  of  its  host.  The  seed  predators  S.  fulva  and  S.variegata  apparently 
overwinter  as  larvae  in  the  pupal  cell  as  discussed  above.  Adults  of  some  species  of  Tychius 
overwinter  in  pupal  cells  in  the  soil,  others  (including  T.  stephensi  and  T.  picirostris ) over- 
winter in  ground  cover  after  emerging  from  the  pupal  cells. 

Parasites 

Larvae  of  species  of  Sibinia  are  frequently  parasitized  by  hymenopterous  insects  (Table  4). 
Adults  of  most  of  these  parasites  emerge  after  weevil  larvae  have  formed  pupal  cells.  Parasites 
of  S.  seminicola  which  pupate  on  the  host  rather  than  in  the  soil  attack  a weevil  larva  and  emerge 
as  adults  before  the  larva  pupates. 


Table  4.  Names  of  known  hymenopterous  parasites  and  of  Sibinia  hosts. 


Sibinia  spp. 

Parasites 

S.  inermis 

Eutrichosoma  mirabile  Ashmead  (Eutrichosomatidae) 

S.  pallida 

Zatropis  sp.  (Pteromalidae) 

S.  seminicola 

Horismenus  sp.  (Eulophidae) 
Eupelmus  sp.  (Eupelmidae) 
Pteromalini  (Pteromalidae) 

S.  setosa 

*Zatropis  perdubius  (Girault)  (Pteromalidae) 

*Z.  captitus  Burks  (Pteromalidae) 

Eutrichosoma  mirabile  Ashmead  (Eutrichosomatidae) 

S.  simplex 

Eutrichosoma  mirabile  Ashmead  (Eutrichosomatidae) 
Tetrastichus  sp.  (Eulophidae) 

S.  variegata 

Urosigalphus  breviovipositorus  Gibson  (Braconidae) 

*records  from,  Rogers  et  al.  (1975) 
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TAXONOMY 
Tribe  Tychiini 

Clark  et  al.  (1977)  recognized  four  tribes  of  Tychiinae:  Elleschini,  Endaeini,  Lignyodini, 
and  Tychiini.  The  genera  Tychius  and  Sibinia  were  assigned  to  Tychiini  whose  adults  were 
characterized  as  follows:  sides  of  abdominal  sternum  2 markedly  angled  posteriorly,  covering 
sides  of  sternum  3 completely  and  sternum  4 in  part,  and,  spiculum  gastrale  Y-shaped,  spiculum 
rod  short,  apex  not  reaching  apex  of  tegminal  strut  (Fig.  437,  Tychius ) or  reduced  to  three 
plates  and  spiculum  rod  absent  (Fig.  46,  Sibinia).  In  addition,  Sibinia  adults  are  distinguished 
from  those  of  Tychius  and  related  genera  by  the  exposed  pygidium  in  the  female  as  well  as 
the  male.  Tychius  members  are  associated  with  plants  in  the  legume  subfamily  Papilionoideae. 
They  occur  throughout  the  Palearctic  Region;  a few  species  occur  in  sub-Saharan  Africa  and  a 
few  in  North  America,  but  none  is  known  from  the  Oriental  or  Australian  Regions  or  from 
South  America.  Relationships  within  the  genus  Tychius  and  synonymy  of  genus-group  names 
within  the  genus  were  presented  by  Clark  (1976),  and  relationships  of  North  American  species 
of  Tychius  to  those  in  the  Old  World  were  discussed  by  Clark  (1977b). 

Genus  Sibinia  Germar 

Sibinia  Germar  1817:  340.  (type-species Rhynchaenm  viscariae  Gyllenhal,  by  subsequent  designation  (Schonherr  1825)). 

Casey  1897;  Champion  1903,  1910;  Schaeffer  1908;  Hustache  1928;  Kissinger  1962,  1964;  Clark  et  al.  1977. 

Diagnosis.  Elytal  apices  separately  rounded,  pygidium  more  or  less  broadly  visible  beyond 
apices  in  male  and  female  (Figs.  77,  321);  spiculum  gastrale  of  three  sclerotized  plates,  with- 
out spiculum  rod  (Fig.  46);  antenna  with  five  or  six  funicular  articles. 

Description.  — Minute  to  moderately  large  Tychiini,  ca.  1.25-3.90  mm  in  length.  Integument:  testaceous  or  rufous 
to  black,  usually  darkest  on  venter,  pronotum  and  mediobasal  portion  of  elytra.  Head:  globose;  with  minute  to  large,  dense 
punctures;  interspaces  usually  smooth,  densely  punctulate  posteriorly.  Scales  on  vertex  usually  longer  than  wide,  apices 
directed  downward  ;scales  on  sides  and  ventral  portion  round  or  oblong,  flat  to  concave,  usually  lighter  than  scales  on  vertex. 
Rostrum:  slightly  shorter  to  distinctly  longer  than  pronotum.  In  dorsal  profile  feebly  to  strongly  rounded  at  base,  usually 
straight  or  nearly  straight  to  just  basad  of  antennal  insertions,  curved  over  insertions.  Scrobes  obliquely  directed  ventrally, 
convergent  ventrally  at  rostral  base;  dorsal  margin  of  scrobe  usually  carinate.  Usually  with  lateral,  dorsolateral  and  dorso- 
median  carinae;  dorsomedian  carina  often  obsolete.  Lateral  and  dorsolateral  carinae  well  developed  over  and  just  basad  of 
antennal  insertions,  usually  obsolete  basally  and  distaUy;  basal  portion  usually  with  large  deep  punctures  between  carinae. 

Scales  on  sides  of  rostrum  usually  broader,  more  rounded  and  lighter  than  scales  on  dorsum;  apices  of  scales  on  sides  directed 
dorsad,  scales  on  dorsum  directed  basad,  in  contact  with  ventrally  directed  scales  on  head  between  dorsal  margin  of  eyes. 
Antennae:  scape  clavate,  apex  almost  extended  to  base  of  rostrum,  usually  with  lateral  apical  row  or  scales.  Funicular  article 
I distinctly  wider  and  usually  longer  than  remaining  articles,  bearing  subapical  rosette  of  broad  scales;  each  remaining  funicular 
article  with  apical  median  row  of  elongate,  narrow,  suberect  scales,  shorter,  finer  setae  interspersed  between  longer  scales. 

Club  ovate,  densely  clothed  with  fine  setae.  Pronotum:  slightly  to  much  longer  than  wide,  subapically  constricted,  con- 
striction often  obsolete  on  dorsum;  usually  deeply  densely  punctate,  punctures  usually  somewhat  hexagonal,  interspaces 
usually  smooth,  shining.  Scales  on  lower  portion  of  pleuron  round  to  oblong,  usually  lighter  than  scales  on  upper  portion 
and  on  pronotum;  scales  on  pronotum  either  identical  in  size  and  shape  or  narrower  and  more  elongate  than  scales  on  lower 
portion  of  pleuron,  sometimes  round  and  elongate  scales  intermixed.  Scutellum:  covered  with  small  round  scales  and  usually 
concealed  beneath  elongate  scales  which  extend  posteriorly  from  base  of  pronotum.  Elytra:  elongate  and  flattened  to  robust 
and  convex.  Humeri  feebly  to  distinctly  prominent.  Stria  10  obsolete  toward  apex.  Interspaces  with  scales  usually  similar 
in  size,  shape  ana  color  to  scales  on  pronotum.  A bdomen:  scales  round  to  oblong  or  oblong-ovate,  white  or  a pale  shade  of 
prominent  color  of  scales  on  pronotum  and  elytra,  sometimes  setose-margined  or  reduced  to  fine  setae,  usually  recumbent, 
often  broadly  imbricated. 

Discussion.  — As  here  interpreted,  the  genus  Sibinia  includes  some  254  described  species 
assigned  to  two  subgenera:  Microty chius  Casey  and  Sibinia  (sensu  stricto).  These  subgenera 
coincide  with  grades  rather  than  clades  (cf.  Mayr  1974)  and  Microty  chius  is  paraphyletic  (see 
phylogeny  section,  p.  321).  Microty  chius  is  apparently  restricted  to  the  New  World.  It  includes 
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126  described  species  whose  hosts  are  known  or  suspected  to  belong  to  the  legume  subfamily 
Mimosoideae.  Females  have  a rigid  cup-shaped  structure  on  the  spermatheca  at  the  point  of  j 
origin  of  the  spermathecal  gland  (Figs.  26—45,  121  — 140,  225—244,  297—316,  402—408).  Micro-  \ 
tychius  represents  the  initial  major  Sibinia  radiation  which  was  apparently  limited  to  the  New 
World  and  involved  adaptation  to  numerous  species  in  different  genera  of  Mimosoideae  (Table  1). 
The  subgenus  Sibinia,  on  the  other  hand,  is  probably  monophyletic.  It  represents  a second 
major  radiation  which  involved  adaptation  to  plants  in  several  unrelated  families,  Caryophyllaceae! 
Paronychiaceae,  Plumbaginaceae,  Santalaceae,  Thymelaeaceae,  and  possibly  Boraginaceae  and 
Portulacaceae  (Table  2).  Its  females  lack  the  cup-shaped  structure  on  the  spermatheca  (Figs. 
409—415).  Most  of  the  ca.  130  known  species  in  this  subgenus  occur  in  the  Palearctic  Region: 

15  of  them  are  in  sub-Saharan  Africa,  seven  in  North  and  South  America.  The  Old  World  species 
are  not  treated  in  the  present  study.  They  require  revision.  Recent  keys  to  European  species 
are  those  of  Hoffmann  (1954)  for  species  occurring  in  France,  and  Smreczynski  (1972)  for 
Polish  species. 

Classification  of  the  New  World  Sibinia  into  subgenera  and  informal  groups  is  outlined  in 
the  check  list  which  follows.  The  three  keys  which  follow  the  check  list  facilitate  identification. 
The  key  to  North  and  Central  American  species  probably  includes  most  species  in  the  United  j 
States  and  Mexico  but  the  Central  American  fauna  is  probably  less  well  represented.  There 
are  probably  an  even  greater  number  of  as  yet  unknown  species  in  South  America,  and  in  the 
West  Indies,  whose  species  are  not  included  in  the  keys. 

CHECK  LIST  OF  NEW  WORLD  SIBINIA 


GENUS  Sibinia  Germar 

Subgenus  Microty chius  Casey 
The  sulcifera  group 

1.  S.  sulcifera  n.  sp 128 

2.  S.  asulcifera  n.  sp 129 

3.  S.  concava  n.  sp 135 

4.  S.  setosa  (LeConte)  135 

5.  S.  transversa  (Casey)  141 

6.  S.  cuauhtemoc  n.  sp 142 

The  variegata  group 

7.  S.  variegata  (Casey)  144 

8.  S.  simplex  (Casey) 146 

9.  S.  triseriata  n.  sp 147 

10.  S.  ruidula  n.  sp 148 

11.  S.  schaefferi  n.  sp 151 

The  Itychus  stock 

12.  S.  amplificata  n.  sp 153 

13.  S.  impensa  n.  sp 154 

14.  S.  bufemorata  n.  sp 156 

15.  S.  bufemoratoides  n.  sp 156 

16.  S.  distorta  n.  sp 157 

17.  S.  longirostris  n.  sp 157 

18.  S.  schwarzi  n.  sp 158 

19.  S.  castoroides  n.  sp 159 

20.  S.  galbina  n.  sp 159 

21.  S.  grisea  (Kissinger)  162 

22.  S.  griseoides  n.  sp 164 

23.  S.  warneri  n.  sp 165 

24.  S.  alvarengae  n.  sp 166 

25.  S.  vosei  (Kissinger) 166 

26.  S.  fulva  (LeConte) 168 


The  grandis  group 

27.  S.  grandis  n.  sp 170 

28.  S.  glomerata  n.  sp 174 

29.  S.  mundururu  (Bondar)  175 

30.  S.  pullipes  n.  sp 176 

31.  S.  nigripesn.  sp Ill 

32.  S.  furfurosa  n.  sp 177 

33.  S.  Solaris  n.  sp 179 

The  rotundata-suturalis  stock 

34.  S.  dorsena  n.  sp 180 

35.  S.  santarem  n.  sp 181 

36.  S.  rotundata  Champion  181 

37.  S.  tropidorhyncha  n.  sp 184 

38.  S.  barberi  n.  sp 185 

39.  S.  calvata  n.  sp 186 

40.  S.  altensis  n.sp 186 

41.  S.  tessellata  Champion 190 

42.  S.  tessellatopsis  n.  sp. 191 

43.  S.  aurifera  n.  sp 193 

44.  S.  candidata  Champion  193 

45.  S.  grypa  (Casey)  195 

46.  S.  albidula  Champion  196 

47.  S.  suturalis  (Schaeffer)  198 

The  hispida  stock 

48.  S.  stricticomula  n.  sp 201 

49.  S.  albiduloides  n.  sp 203 

50.  S.  inflata  n.  sp 204 

51.  S.  obrienorum  n.  sp 205 

52.  S.  criniventer  n.  sp 205 


i 
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53.  S.  tenuicauda  n.  sp 206 

54.  S.  bothrosterna  n.  sp 207 

55.  S.  aulacis  n.  sp 210 

56.  S.  hispida  (Casey)  210 

The  sibinioides  complex 

57.  S.  sibinioides  (Casey)  213 

58.  S.  obscura  n.  sp 214 

59.  S.  guttata  n.  sp 214 

60.  S.  casey i n.  sp 215 

61.  S.  lecontei  n.  sp.  . . h 217 

62.  S.  reburr ata  n.  sp 220 

63.  S.  inermis  (Casey)  220 

64.  S.  errans  (Casey)  222 

65.  S.  inermoides  n.  sp.  . 222 

The  championi  group 

66.  S.  championi  n.  sp 223 

67.  S.  peniculata  n.  sp 225 

68.  S.  foveolata  n.  sp 228 

69.  S.  conferta  n.  sp 228 

The  aspersa  group 

70.  S.  aspersa  Champion  232 

71.  S.  acicularisn.  sp 234 

72.  S.  ferruginosa  n.  sp 234 

73.  S.  picturata  Champion 235 

The  americana  group 

74.  S.  americana  Champion  236 

75.  S.  nana  n.  sp 237 

76.  S.  mendica  n.  sp 238 

The  zapoteca  group 

77.  S.  zapoteca  n.  sp 240 

78.  S.  robusta  n.  sp 241 

79.  S.  bellula  n.  sp 242 

80.  S.  collibita  n.  sp 242 

The  vagabunda  group 

81.  S.  vagabunda  Champion  243 

82.  S.  varga  n.  sp 246 

The  seminicola  group 

83.  S.  caatingensis  n.  sp 247 

84.  S.  hirritus  n.  sp 248 

85.  S.  fastigiata  n.  sp 248 

86.  S.  fastidiosa  n.  sp 250 

87.  S.  seminicola  n.  sp 251 

88.  S.  ochreosa  Casey  257 

89.  S.  subulirostris  Hustache  ..  258 

90.  S.  vatricosa  n.  sp 259 

91.  S.  prolata  n.  sp 259 

92.  S.  geminata  n.  sp 263 

The  latissima  group 

93.  S.  acuminata  n.  sp 264 

94.  S.  latissima  n.  sp 265 

95.  S.  quinquemembrata  n.  sp 267 


The  peruana  group 

96.  S.  peruana  Pierce 268 

97.  S.  ignota  n.  sp 269 

98.  S.  hirticrus  n.  sp 269 

The  pulcherrima  group 

99.  S.  pulcherrima  Champion  270 

100.  S.  fessa  n.  sp 271 

101.  S.  hispaniolae  n.  sp 274 

102.  S.  sparsa  n.  sp 278 

103.  S.  ingenua  n.  sp 279 

104.  S.  megalops  n.  sp 279 

105.  S.  pallida  (Schaeffer) 280 

106.  S.  planocula  n.  sp 281 

107.  S.  prorsa  n.  sp 284 

108.  S.  muricata  n.  sp 285 

109.  S.  valenciana  Faust  285 

110.  S.  dissipata  Champion  286 

111.  S.  anfracta  n.  sp 288 

112.  S.  anfractoides  n.  sp 288 

113.  S.  viridula  n.  sp 291 

The  chichimeca  group 

114.  S.  chichimeca  n.  sp 292 

115.  S.  tepaneca  n.  sp 293 

116.  S.  azteca  n.  sp 293 

117.  S.  earina  n.  sp 297 

118.  S.  laticauda  n.  sp 297 

The  melina  group 

119.  S.  melina  Faust  298 

120.  S.  aliquantula  n.  sp 300 

121.  S.  aculeola  n.  sp 301 

Species  incertae  sedis 

122.  S.  asperoides  n.  sp 302 

123.  S.  glabirostris  n.  sp 302 

124.  S.  inornata  n.  sp 303 

125.  S.  muscula  n.  sp 304 

126.  S.  pilosella  Hustache 305 

Subgenus  Sibinia 
The  tanneri  group 

127.  S.  tanneri  n.  sp 306 

The  texana  group 

128.  S.  texana  (Pierce) 307 

The  sellata  group 

129.  S.  sellata  { Boheman) 311 

130.  S.  argentinensis  Hustache  313 

131.  S.  albovittata  (Blanchard)  315 

The  viscariae  group 

132.  S.  mica  (Casey)  316 

133.  S.  maculata  (LeConte)  319 


KEY  TO  NORTH  AND  CENTRAL  AMERICAN  SPECIES  OF  SIBINIA  1 


1 Antennal  funcile  of  five  articles;  punctation  obsolete,  integument  finely 

punctate;  mandible  sickle  shaped,  with  acute  external  cusp  (subgenus 
Sibinia ) 127.  S.  tanneri  n.  sp.,  p.  306 


1.  The  sexes  are  distinguished  as  follows:  rostrum  somewhat  longer,  antennal  insertion  more  proximal  and  distal  portion 
of  rostrum  longer,  more  slender  and  more  finely  punctate  in  female  than  in  male;  abdominal  sterna  1 and  2 usually 
somewhat  convex  in  female,  flat  or  broadly  impressed  in  male;  tibial  mucrones  smaller  in  female. 
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T Antennal  funicle  of  six  articles;  punctation  distinct;  mandible  without 

external  cusp  2 

2 ( 1')  Elytra  with  prominent  mediobasal  macula  of  fuscous  to  ferruginous  scales 

(Figs.  418,  427,  428,  430,  431)  (subgenus  Sibinia ) 3 

2'  Elytra  with  scales  various,  not  in  form  of  mediobasal  macula  (subgenus 

Micro ty chius)  5 

3 ( 2 ) Pygidium  with  large  median  prominence;  pronotum  with  broad  median 

vitta  of  ferruginous  to  fuscous  scales  (Fig.  418)  


128.  S.  texana  (Pierce),  p.  307 

3'  Pygidium  flat;  pronotum  with  mediobasal  patch  or  fascia  of  light  scales  . . 4 

4 (3')  Pronotum  with  dorsolateral  vittae  of  fuscous  scales;  dorsal  elytral  macula 

broader  posteriorly  than  anteriorly;  elytra  without  lateromedian  maculae 

(Fig.  431) 133.  S.  maculata  (LeConte),  p.  319 

4'  Pronotum  with  fuscous  scales  extended  over  most  of  dorsum  except  extreme 

laterobasal  portions  and  small  mediobasal  spot;  dorsal  elytral  macula  broad 
anteriorly,  narrowed  medially,  widened  posteriorly;  elytra  with  large  latero- 
median maculae  of  fuscous  scales  (Fig.  430).  . , 

132.  S.  mica  (Casey),  p.  316 

5 (2')  Thorax  ventrally  with  deep  sternal  channel  from  anterior  margin  of  pro- 

sternum to  middle  of  mesostemum;  procoxae  not  contiguous 

1 . S.  sulcifera  n.  sp.,  p.  128 

5'  Thorax  without  sternal  channel;  procoxae  contiguous 6 

6 ( 5')  Head  constricted  behind  eyes,  frons  abruptly  separated  from  vertex  of  head 

(Fig.  96,  98,  105,  106);  mucro  of  protibia  minute  or  absent,  mucrones  of 

meso- and  metatibiae  longer 7 

6'  Head  not  constricted  behind  eyes,  frons  not  abruptly  separated  from  vertex 

of  head;  pro-  and  mesotibial  mucrones  subequal,  or  tibiae  unarmed  9 

7 ( 6 ) Hind  margin  of  eye  abruptly  raised  from  general  surface  of  head  by  distance 

ca.  equal  of  0.33  width  of  eye;  femora  channeled  beneath  (Fig.  99);  scales 
on  pronotum  and  elytra  gray  or  grayish  brown;  vertex  of  head  with  fine 

setae  (Fig.  98)  . . 8 

1'  Hind  margin  of  eye  abruptly  raised  from  surface  of  head  by  much  less  than 

0.33  width  of  eye;  femora  not  channeled  beneath;  scales  on  pronotum  and 

elytra  fulvous  or  orange;  vertex  of  head  with  broad  scales  

26.  S.  fulva  (LeConte),  p.  168 

8 ( 7 ) Rostrum  swollen  at  base  (Fig.  96);  scales  on  pronotum  and  elytra  ovate, 

acuminate  (Fig.  103);  sterna  1-3  of  male  flat,  sterna  4 and  5 concave 

(Fig.  100-101)  21.  S.  grisea  (Kissinger),  p.  162 

8'  Rostrum  not  swollen  at  base;  scales  on  pronotum  and  elytra  linear,  apically 

truncate;  sterna  1—5  of  male  broadly,  deeply  concave 

25.  S.  vosei  (Kissinger),  p.  166 

9 ( 6')  Femora  with  elongate  scales  and  rounded,  lighter  colored  scales  intermixed, 


at  least  from  basal  0.25  to  apex  10 

9'  Femora  with  elongate  scales  and  rounded,  lighter  scales  not  intermixed,  or 

rounded  scales  absent  26 

10  (9)  Elytral  interspaces  with  elongate  scales  and  rounded  scales  intermixed  ..  11 

10'  Elytral  interspaces  with  scales  more  or  less  uniform  in  width,  not  strongly 

differentiated  into  elongate  and  rounded  types  15 
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12 
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13 


13' 


14 
14' 

15 
15' 

16 
16' 

17 

17' 

18 

18' 

19 


(10  ) Scales  on  vertex  of  head  round,  concave;  rostrum  and  pronotum  with  broad 
rounded  scales  and  elongate  narrow,  usually  darker  scales  intermixed 

(Figs.  59,  60,  61,62,  332)  12 

Scales  on  vertex  of  head  subparallel  sided;  scales  on  rostrum  similar  to  scales 
on  vertex  of  head;  rounded  scales  on  prothorax  limited  to  pleuron  and  dorso- 
lateral portion  and  in  some  species  to  mediobasal  spot  or  median  vitta  on 

pronotum 19 

(11)  Frons  distinctly  wider  than  rostrum  at  base;  elytral  interspaces  2 and  4 dis- 
tinctly narrower  than  1 and  3;  round  concave  scales  in  double  rows  on 
interspaces  1 and  3,  in  single  row  on  most  portions  of  interspaces  2 and  4 13 

Frons  slightly  narrower  than,  or  subequal  in  width  to,  rostrum  at  base; 
elytral  interspaces  2 and  4 not  narrower  than  interspaces  1 and  3 ; rounded 

concave  scales  densely  imbricated,  in  double  rows  on  each  interspace 

105.  5*.  pallida  (Schaeffer),  p.  280 

(12  ) Pronotum  and  rostrum  without,  elytral  interspaces  with  or  without,  erect 
scales;  round  scales  on  pronotum  not  or  slightly  imbricated,  integument 
visible  between  scales;  rostrum,  distad  of  antennal  insertions,  distinctly 
rugose-punctate  in  male  and  female,  not  abruptly  narrowed  distad  of  in- 
sertions in  female;  metatibia  in  male  mucronate;  sternum  5 in  male  foveate 

4.  S.  setosa  (LeConte),  p.  135 

Pronotum,  rostrum,  and  elytral  interspaces  with  stout,  erect,  acuminate 
bristles  (Figs.  61,  62,  68);  round  scales  on  pronotum  dense,  imbricated,  con- 
cealing integument;  rostrum  distad  of  antennal  insertions  shallowly  punctate, 
in  male,  impunctate,  shining,  and  abruptly  narrowed  distad  of  insertions  in 

female  (Fig.  69);  metatibia  in  male  unarmed;  sternum  5 not  foveate  14 

(13')  Pronotum  and  elytra  with  white,  pale  to  dark  ferruginous,  and  piceous  to 

black  scales;  length  1.23— 1.82  mm 5.  S.  transversa  (Casey),  p.  141 

Pronotum  and  elytra  with  pale  brownish  white,  fulvous,  and  darker  golden 

brown  scales;  length  1.61—2.12  mm  6.  S.  cuauhtemoc  n.  sp.,  p.  142 

(10')  Scales  on  venter  variegated  white  and  pale  ferruginous;  length  2.07— 2.7 4 

mm 7.  S.  variegata  (Casey),  p.  144 

Scales  on  venter  white  or  with  few  ferruginous  scales  laterally  but  not 

variegated  white  and  ferruginous;  length  1.47—1.92  mm 16 

(15')  Scales  in  uniform  single  rows  on  elytral  interspaces  2-10 

8 . S.  simplex  (Casey),  p.  146 

Scales  in  uniform  single  rows  on  even  elytral  interspaces,  in  double  or  triple 

rows  on  odd  interspaces  (Fig.  75)  17 

(16')  Prothorax  with  round  white  scales  on  upper  portion  of  pleuron,  dorso- 
lateral portions  and  dorsomedian  vitta  on  pronotum  (Fig.  74);  sternum  5 

in  male  foveate 11.  S.  schaefferi  n.  sp.,  p.  151 

Prothorax  with  round  white  scales  limited  to  lower  portion  of  pleuron, 
pronotum  at  most  with  mediobasal  patch  of  white  scales  (Fig.  72,  73); 

sternum  5 in  male  foveate  or  not 18 

(17')  Sternum  5 in  male  not  foveate;  elytra  flattened  dorsally,  apices  of  inter- 
spaces 4— 5 prominent  (Fig.  73)  10.  S.  ruidula  n.  sp.,  p.  148 

Sternum  5 in  male  foveate;  elytra  more  rounded  (Fig.  72)  

9.  S.  triseriata  n.  sp.,  p.  147 

(11')  Scales  on  pronotum  and  elytra  gray  or  fulvous,  elongate  scales  only 

slightly  darker  than  broader  rounded  scales;  pronotum  with  elongate,  sub- 
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19' 


20  (19') 


20' 

21  (20') 
21' 

22  (21  ) 
22' 

23  (22') 


23' 


24  (21') 


24' 

25  (24') 

25' 


erect  to  erect  scales,  and  ovate  recumbent  scales  intermixed  (Fig.  281); 
scales  in  median  rows  on  elytral  interspaces  suberect  to  fully  erect,  virtually 
all  scales  on  lateral  rows  of  each  interspace  of  broad  rounded  type;  inside 

surface  of  article  II  of  male  protarsus  concave  (Fig.  259,  260) 

81.5.  vagabunda  Champion,  p.  243 

Scales  on  pronotum  and  elytra  olivaceous  to  ferruginous,  elongate  scales 
usually  distinctly  darker  than  rounded  ones;  rounded  scales  on  prothorax 
limited  to  pleuron  and  lateral  and  medial  or  mediobasal  portions  of  pro- 
notum, elongate  scales  recumbent  to  feebly  raised;  elytral  interspaces  with 
rounded  scales  sparse  to  dense;  inside  surface  of  article  II  of  male  protarsus 

concave  or  not 20 

Elongate  scales  in  median  rows  on  elytral  interspaces  recumbent;  sternum  5 
of  male  with  prominent  crescent  shaped  brush  of  dense  erect  scales;  mucro 
of  metatibia  large,  blunt,  displaced  proximad  ca.  0.25  of  distance  from 

apex 33.  S.  Solaris  n.  sp.,  p.  179 

Elongate  scales  in  median  rows  on  elytral  interspaces  raised  or  at  least  dis- 
tinct from  scales  in  lateral  rows;  sternum  5 of  male  without  crescent  shaped 


brush  or  erect  scales;  mucro  of  metatibia  normal 21 

Scales  ferruginous;  internal  sac  extending  almost  to  apices  of  median  struts 

in  repose  (Fig.  215) 22 

Scales  olivaceous  to  greenish  or  fuscous;  internal  sac  shorter,  extended 

barely  beyond  base  of  median  lobe  in  repose  (Fig.  263,  264) 24 

Sternum  5 of  male  feebly  concave  medially,  scales  unmodified,  scales  on 


sternum  5 of  female  unmodified 66.  S.  championi  n.  sp.,  p.  223 

Sternum  5 of  male  distinctly  foveate  or  concave  medially,  scales  in  fovea  or 
on  concave  portion  erect,  scales  on  sternum  5 of  female  suberect  or  un- 
modified   23 

Sternum  5 of  male  with  median  and  posteromedian  portions  covered  by 
dense  brush  of  elongate  erect  scales  (Fig.  257);  sternum  5 of  female  with 
similar  brush  of  slightly  raised,  elongate  scales;  round  to  oval  scales  usually 

dense  on  elytra;  length  2.18—2.36  mm  

67.  S.  peniculata  n.  sp.,  p.  225 

Sternum  5 of  male  foveate  medially,  fovea  with  erect,  acuminate  scales  (Fig. 
258);  scales  on  sternum  5 of  female  unmodified;  round  to  oval  scales  limited 
mainly  to  humeral  area  and  broad,  subapical  chevron  shaped  band  on  elytra 

length  1.97—2.31  mm 68.  S.  foveolata  n.  sp.,  p.  228 

Elongate  scales  fuscous,  round  to  oval  scales  pale  ochreous,  dense  on  basal 
0.25  of  elytral  interspaces  1, 2,  4,  and  7,  and  in  broad  transverse  postero- 
median band  and  around  apices  of  elytra 

73.  S.  picturata  Champion,  p.  235 

Elongate  scales  olivaceous  to  greenish,  distribution  of  round  to  oval  scales 

various 25 

Elongate  scales  greenish,  oval  scales  sparsely  interspersed  throughout  on 
elytra;  inner  surface  of  article  II  of  male  protarsus  concave  (cf.  Fig.  259, 

260) 70.  S,  aspersa  Champion,  p.  232 

Elongate  scales  olivaceous,  oval  scales  dense,  imbricated,  absent  from  broad 
interrupted  anteromedian  band;  inner  surface  of  article  II  of  male  protarsus 
unmodified  * 69.  S.  conferta  n.  sp.,  p.  228 
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Scales  in  median  rows  on  elytral  interspaces  suberect  to  erect,  raised  at 

least  45°  27 

Scales  in  median  rows  on  elytral  interspaces  recumbent  to  feebly  raised 
somewhat  less  than  45° 43 


Pygidium  not  visible  from  above;  posterior  margin  of  sternum  5 broadly 
emarginate,  apex  of  pygidium  distinctly  anterior  to  posterolateral  margins 
of  segment  and  broadly  visible  in  ventral  view  (Fig.  374);  pro-  and  meso- 

tibiae  unarmed 110.  S.  dissipata  Champion,  p.  286 

Pygidium  visible  from  above;  posterior  margin  of  sternum  5 nearly  straight 
or  producted  posteriorly,  apical  portion  of  pygidium  not  broadly  visible 
in  ventral  view;  pro-  andmetatibiae  unarmed  or  mucronate,  sometimes 

minutely 28 

Abdominal  sterna  3—5  of  male  deeply  channeled  medially,  scales  on  chan- 
neled portion  short,  with  finely  dissected  margins  or  reduced  to  fine  setae 

29 

Abdominal  sterna  3—5  of  male  not  channeled  medially,  usually  shallowly 
broadly  concave,  scales  on  median  portion  unmodified  (S.  hispida  has  a 

few  fine  erect  setae) 30 

Extreme  anteromedian  portion  of  abdominal  sternum  4 and  posteromedian 
portion  of  sternum  5 not  channeled;  erect  scales  on  elytra  slightly  widened 

from  base  to  bluntly  rounded  apices. 55.  S.  aulacis  n.  sp.,  p.  210 

Extreme  anteromedian  portion  of  abdominal  sternum  4 and  posteromedian 
portion  of  sternum  5 channeled;  erect  scales  on  elytra  ovate,  decreased  in 

width  to  blunt  to  truncate  apices 54.  S.  bothrosterna  n.  sp.,  p.  207 

Elytra  and  pronotum  with  white  to  pale  fulvous  scales  and  darker  ferrugin- 
ous scales,  light  scales  not  limited  to  extreme  base  of  pronotum  and  sutural 

elytral  interspaces  31 

Elytra  and  pronotum  with  all  scales  of  more  or  less  uniform  color  and 
shade,  lighter  scales  when  present  limited  to  extreme  posterior  margin  of 

pronotum  and  sutural  interspaces  38 

Abdominal  sterna  in  male  without  fine  erect  setae;  female  rostrum  slightly 
rounded  at  base,  frons  continuous  with  vertex  of  head;  internal  sac  usually 
with  dense  fine  spines  in  distal  0.50,  proximal  portion  with  a few  large  spines 

or  unarmed 32 

Abdominal  sterna  in  male  with  fine  erect  setae  interspersed  among  recumbent 
oval  to  oblong  scales;  base  of  female  rostrum  and  frons  strongly  rounded 
(Fig.  219);  internal  sac  with  large  spines  in  distal  0.50,  unarmed  proximally 

(Fig.  212) 56.  S.  hispida  (Casey),  p.  210 

Metatibia  mucronate;  size  and  rostrum  various  33 

Metatibia  unarmed;  rostrum  in  female  more  or  less  abruptly  narrowed  dis- 
tad  of  antennal  insertions,  smooth  and  shining  distally;  length  1.44—1.88  mm 

36 

Metatibial  mucro  large,  blunt  (Fig.  197),  metafemur  much  larger  than  pro- 
femur; length  1.62  mm 50.  S.  inflata  n.  sp.,  p.  204 

Metatibial  mucro  much  smaller;  metafemur  smaller  than  profemur;  length 

2.16— 2.53  mm 34 

Protibia  of  male  with  inner  surface  of  article  II  not  concave;  rostrum  mark- 
edly rounded  at  base,  broadly  curved  from  base  to  tip  (Fig.  193);  eye  convex; 
rounded  white  or  pale  fulvous  scales  limited  to  lower  portion  of  pleuron 
47.  S.  suturalis  (Schaeffer),  p.  198 
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Protibia  of  male  with  inner  surface  of  article  II  concave  (cf.  Fig.  259,  260); 
rostrum  slightly  rounded  at  base,  straight  to  just  distad  of  antennal  insert- 
ions then  curved  over  insertions  (Fig.  280);  eye  nearly  flat;  upper  portion  of 
pleuron  and  sides  of  pronotum  with  rounded  scales  and  elongate  scales  inter- 
mixed   35 

(34')  Pronotum  with  large  mediobasal  patch  of  round  white  scales,  sutural  elytral 

interspaces  with  alternate  patches  of  white  and  ferruginous  scales  

78.  S.  robusta  n.  sp.,  p.  241 

Pronotum  without  mediobasal  patch  of  round  white  scales,  scales  on  sutural 

interspaces  uniform,  similar  to  scales  on  other  interspaces  

77.  S.  zapoteca  n.  sp.,  p.  240 

(32')  Elytra  with  intermixed  white  to  pale  fulvous  scales  and  darker  ferruginous 

scales  37 

Elytra  with  ferruginous  scales  limited  to  median  row  on  each  interspace; 

scales  in  lateral  rows  on  each  interspace  and  strial  scales  white 

62.  S.  reburrata  n.  sp.,  p.  220 

(36  ) Form  robust,  length  ca.  1.9x  width  (Fig.  222);  scales  on  pronotum  and 

elytra  moderately  broad,  more  or  less  ovate,  integument  narrowly  exposed 

between  scales;  on  Mimosa  emoryana  and  M.  biuncifera 

60.  S.  caseyi  n.  sp.,  p.  215 

Form  more  elongate,  length  ca.  2. Ox  width;  scales  on  pronotum  and  elytra 
narrow,  subparallel  sided;  integument  broadly  exposed  between  scales;  on 
Mimosa  eurycarpa 58.  S.  obscura  n.  sp.,  p.  214 


(30')  Scales  in  median  rows  of  elytral  interspaces  raised  ca.  45°  , strongly  de- 

curved,  ovate,  feebly  to  strongly  attenuate;  scales  on  pronotum  and  elytra 

dark  to  pale  ochreous  or  grayish  ochreous  39 

Scales  in  median  rows  of  each  elytral  interspace  raised  distinctly  more  than 
45°,  nearly  completely  erect  on  declivities,  straight,  attenuate,  not  decurved; 

scales  on  pronotum  and  elytra  gray  to  pale  fulvous 41 

(38  ) Metafemur  much  larger  than  profemur;  in  male,  metatibia  slightly  expanded 


at  apex,  ventral  apical  angle  extended  into  slender,  conical,  finely  acute  spine; 

protibia  unarmed 51.  S.  obrienorum  n.  sp.,  p.  205 

Metafemur  subequal  to  profemur;  pro-  and  metatibiae  with  small  oblique 

mucrones 40 

(39')  Hind  margin  of  eye  distinctly  raised  by  distance  ca.  equal  to  combined  dia- 
meters of  two  ocular  facets,  eye  flat  in  dorsal  view  (Fig.  196);  scales  on 
elytra  and  pronotum  attenuate  (Fig.  194,  195);  rostrum  in  female  not 
abruptly  narrowed  distad  of  antennal  insertions,  distal  portion  stout,  39 
to  45%  of  total  rostral  length,  sulcate  and  punctate  nearly  to  tip;  metatibia 

in  male  mucronate 45.  S.  grypa  (Casey),  p.  195 

Hind  margin  of  eye  feebly  raised  by  distance  somewhat  less  than  diameter 
of  one  ocular  facet,  eye  convex  in  dorsal  view;  scales  on  elytra  and  pronotum 
elongate,  bluntly  rounded  apically;  rostrum  in  female  abruptly  narrowed 
distad  of  antennal  insertions,  distal  portion  52  to  65%  of  total  rostral  length, 

smooth  and  polished;  metatibia  in  male  unarmed  

57.  S.  sibinioides  (Casey),  p.  213 

(38')  Metatibia  in  male  distinctly  mucronate;  scales  on  pronotum  and  elytra  pale 
fulvous  to  grayish  fulvous;  internal  sac  with  large  spines  throughout  (Fig. 

154);  length  1.75—2.02  mm 48.  S.  stricticomula  n.  sp.,  p.  201 
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41' 

42  (41') 
42' 

43  (26') 


43' 


Metatibia  of  male  unarmed  or  minutely  mucronate;  scales  uniformly  gray 
or  pale  yellowish  gray;  internal  sac  unarmed  in  proximal  0.50,  densely  armed 

with  small  spines  distally  (Fig.  152,  155);  length  1.40-1.61  mm 42 

Scales  on  elytra  and  pronotum  gray;  scales  in  median  rows  on  elytral  inter- 
spaces suberect,  decurved;  median  lobe  with  long  apical  setae  (Fig.  152)  . . 

46.  S.  albidula  Champion,  p.  196 

Scales  on  elytra  and  pronotum  yellowish  gray;  scales  in  median  rows  on 
elytral  interspaces  erect,  straight;  median  lobe  with  single  pair  of  minute 

apical  setae  (Fig.  155) 49.  S.  albiduloides  n.  sp.,  p.  203 

Abdominal  sternum  5 of  male  strongly,  evenly  rounded  apically,  not  con- 
stricted subapically,  posterior  margin  of  segment  concave,  apex  of  pygidium 
broadly  visible  from  beneath  (cf.  Fig.  374);  hind  margin  of  eye  strongly  raised 
by  distance  distinctly  greater  than  combined  diameters  of  two  ocular  facets; 

pygidium  not  visible  from  above,  at  least  in  male 44 

Abdominal  sternum  5 of  male  more  or  less  distinctly  constricted  subapically; 
posterior  margin  of  segment  not  concave,  apex  of  pygidium  less  broadly 
visible  from  beneath;  hind  margin  of  eye  usually  less  strongly  raised;  pygidium 
visible  from  above  in  male  and  female 45 


44  (43  ) 

44' 


45  (43') 
45' 

46  (45  ) 
46' 

47  (46') 


47' 

48  (47  ) 

48' 


Pronotum  and  elytra  with  elongate  oval  acuminate  aeneous  scales  which  form 
single  median  rows  on  large  portions  of  elytral  interspace;  length  1 .34— 1 .58 

mm 109.  S.  valenciana  Faust,  p.  285 

Pronotum  and  elytra  with  linear,  apically  blunt  to  truncate,  white,  fulvous, 
and  pale  to  very  dark  ferruginous  scales  arranged  in  triple  rows  on  each 

elytral  interspace;  length  2.02—2.19  mm  

99.  S.  pulcherrima  Champion,  p.  270 

Pronotum  with  scales  of  uniform  color,  or  dorsomedian  portion  with  dark 
scales  and  variable  proportion  of  posterolateral  portion  with  light  scales ...  46 
Pronotum  with  light  scales  forming  distinct  dorsomedian  and  dorsolateral 
vittae  or  mediobasal  patch  (as  in  Fig.  283),  or  light  and  dark  scales  inter- 
mixed   67 

Tibiae  prominently  angulate  dorsally  at  base;  rostrum  long,  ca.  1.30—  1.40x 
pronotum  length,  glabrous  or  nearly  so  well  proximad  of  antennal  insertions 
18.  schwarzi  n.  sp.,  p.  158 


Tibiae  nearly  straight,  not  prominent  dorsally  at  base;  rostrum  various  but 
shorter,  scales  extending  to  antennal  insertions  in  most  species,  at  least  in 

male 47 

Anteromedian  portion  of  vertex  of  head  slightly  convex,  interspaces  between 
punctures  on  convex  portion  wider  than  interspaces  on  remainder  of  vertex; 
scales  in  three  to  six  confused  rows  on  each  elytral  interspace;  length 

2.09-3.97  mm 48 

Anteromedian  portion  of  vertex  of  head  not  convex,  interspaces  between 
punctures  on  vertex  narrow,  subequal  in  width  throughout;  scales  in  triple 

rows  on  each  elytral  interspace;  length  1.30—2.05  mm  50 

Pronotum  in  lateral  view  more  markedly  convex  posteriorly  than  anteriorly; 
form  robust,  sides  of  elytra  broadly  rounded;  rostrum  rounded  at  base 

(Figs.  192,  193)  49 

Pronotum  in  lateral  view  broadly,  evenly  convex  from  base  to  apex;  body 


elongate,  sides  of  elytra  subparallel  in  basal  0.66;  rostrum  not  rounded  at  base 
(Fig.  282) 85.  S.  fastigiata  n.  sp.,  p.  248 
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49 


49' 


50 


50' 


51 
51' 

52 

52' 

53 


53' 

54 

54' 

55 


55' 

56 


56' 


(48  ) Pronotum  and  elytra  with  uniformly  gray  or  yellowish  gray  scales;  distal 

portion  of  rostrum  very  short,  strongly  attenuate  in  male  and  female,  in  male 
31-44%  in  female  34—45%  of  total  rostral  length;  pygidium  in  female  very 
slightly  producted  beyond  elytral  apices;  median  portion  of  median  lobe 

nonsclerotized  (Fig.  150);  length  2.47—3.97  mm 

. . 44.  S.  candidata  Champion,  p.  193 

Pronotum  and  elytra  with  uniformly  gray,  yellowish  gray,  ferruginous  or 
yellowish  brown  scales;  distal  portion  of  rostrum  slightly  to  much  longer, 
stronger  attenuate  or  evenly  tapered,  in  male  38-57%,  in  female  44-64% 
of  total  rostral  length;  pygidium  broadly  visible  beyond  elytral  apices  in 
female;  median  portion  of  median  lobe  heavily  sclerotized  dorsally  except 
for  small  subapical  membranous  area  (Fig.  153);  length  2.23—3.12  mm 

47.  S.  suturalis  (Schaeffer),  p.  198 

(47')  Protibia  of  male  with  dense  brush  of  coarse  scales  on  inner  surface  of  article 
III  (Fig.  325);  distal  portion  of  rostrum  stout,  apex  blunt  (Fig.  323),  only 

feebly  sexually  dimorphic;  scales  lemon  yellow  

96.  S.  peruana  Pierce,  p.  268 

Protibia  of  male  without  dense  brush  of  coarse  scales  on  inner  surface  of 
article  III;  distal  portion  of  rostrum  longer,  distinctly  attenuate  or  tapered, 

strongly  sexually  dimorphic;  scales  not  lemon  yellow 51 

(50')  Pronotum  and  elytra  with  green  or  grayish  green  scales  52 

Pronotum  and  elytra  with  yellowish  or  brownish  scales  57 

(51)  Abdominal  sterna  3— 5 of  male  concave,  some  scales  on  concave  portion 

reduced  to  fine  setae  or  finely  dissected  (cf.  Figs.  100,  101)  53 

Abdominal  sterna  3—5  of  male  flat,  scales  unmodified  55 

(52  ) Pro  femur  with  complete  shallow  glabrous  ventral  channel,  meso-  and  meta- 
femur more  deeply  channeled  but  only  in  distal  0.33;  scales  medially  on 
sterna  3—5  in  male  with  finely  dissected  margins,  but  none  reduced  to  fine 

setae 1 17.  S.  earina  n.  sp.,  p.  297 

Profemur  sometimes  with  glabrous  ventral  midline  but  not  channeled;  meso- 
and  metafemora  not  channeled  ventrally;  sterna  3—5  in  male  with  a few  to 

many  fine  suberect  setae 54 

(53')  Metatibia  unarmed;  pro-  and  mesotibiae  with  small  pale  mucrones;  rostrum 
abruptly  narrowed  distad  of  antennal  insertions  in  female,  distal  portion 

smooth,  glabrous 52.  S.  criniventer  n.  sp.,  p.  205 

Metatibia  mucronate,  pro-  and  mesotibiae  with  large  black  mucrones;  rostrum 

in  female  not  abruptly  narrowed 113.  S.  viridula  n.  sp.,  p.  291 

(52')  Eye  with  hind  margin  distinctly  raised  by  distance  ca.  equal  to  or  slightly 

greater  than  diameter  of  one  ocular  facet;  scales  often  metallic;  inner  surface 
of  article  II  of  male  protarsus  feebly  concave,  scales  on  inner  surface 
distinctly  longer  and  more  nearly  erect  than  scales  on  external  surface  . . . 

74.  S.  americana  Champion,  p.  236 

Eye  with  hind  margin  not  or  feebly  raised;  scales  not  metallic;  article  II  of 

male  protarsus  unmodified  56 

(55')  Elytral  striae  well  defined,  strial  scales  distinctly  narrower  than  scales  on 

interspaces,  forming  distinct  rows;  rostrum  in  female  abruptly  narrowed  distad 

of  antennal  insertions,  distal  portion  slender,  smooth 

124.  S.  inornata  n.  sp.,  p.  303 

Elytral  striae  obsolete,  strial  scales  indistinguishable  from  scales  on  inter- 
spaces; rostrum  of  female  subulate,  sulcate  and  punctate  almost  to  tip  . . 
119.  S.  melina  Faust,  p.  298 
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57 

(51') 

57' 

58 

(57) 

58' 

59 

(58) 

59' 

60 

(57') 

60' 

61 

(60') 

61' 

62 

(61') 

62' 

63 

(62) 

63' 

64 

64 

(62') 

65 

(64') 

65' 

66 

(65) 

66' 

67 

(45') 

Eye  about  as  long  as  greatest  width  of  profemur;  tibial  mucrones  in  male 

large,  darker  than  apex  of  tibia  58 

Eye  distinctly  shorter  than  greatest  width  of  profemur;  tibial  mucrones  small, 

not  darker  than  apex  of  tibia  ' 60 

Elytra  with  dark  ferruginous  scales  and  with  a few  interspersed  lighter  ochre- 
ous  scales  (Fig.  399B);  abdominal  sterna  4 and  5 in  male  deeply,  broadly  con- 
cave, scales  on  concave  portion  finely  setose  margined  or  reduced  to  fine  setae 

(cf.  Figs.  100,  101) 59 

Elytra  with  mostly  ochreous  scales  but  with  ferruginous  scales  on  extreme 
apical  and  lateral  portions  (Fig.  400B);  abdominal  sterna  4 and  5 in  male  not 

concave;  scales  on  abdominal  sterna  unmodified 

1 16.  S.  azteca  n.  sp.,  p.  293 

Profemur  and  metafemur  subequal  in  width 

114.  S.  chichimeca  n.sp.,  p.  292 

Metafemur  greatly  enlarged,  about  1 .4x  width  of  profemur  

115.  S.  tepaneca  n.  sp.,  p.  293 

Pronotum  and  elytra  uniformly  covered  with  pale  ochreous  scales;  distal 
portion  of  rostrum  in  female  slender,  smooth,  shining;  pygidium  markedly 

extended  beyond  elytral  apices  (Figs.  321,  322) 

88.  S.  ochreosa  Casey,  p.  257 

Pronotum  and  elytra  with  ferruginous,  fulvo-aeneous,  fuscous,  olivaceous, 
or  gray  scales;  rostrum  in  female  stout,  sulcate  or  punctate  distad  of  antennal 

insertions  (except  in  S.  errans );  pygidium  not  strongly  extended 61 

Elytra  with  fulvous  and  bright  ferruginous  scales  in  variegated  pattern;  distal 

portion  of  rostrum  in  female  slender,  smooth,  shining  

64.  S.  errans  (Casey),  p.  222 

Elytral  scales  not  ferruginous  and  fulvous  in  variegated  pattern;  distal  portion 


of  female  rostrum  stout,  sulcate  or  punctate  62 

Pronotum  and  elytra  with  scales  unicolorous;  sutural  interspaces  with  white 

scales  on  extreme  basal  portion  only  63 

Pronotum  and  elytra  with  light  and  dark  scales,  and/or  sutural  interspaces 
with  row  of  white  oval  scales  from  base  to  apices  64 


Scales  fulvo-aeneous,  slender  and  finely  acuminate,  scales  in  median  rows  on 

elytral  interspaces  not  raised 53.  S.  tenuicauda  n.  sp.,  p.  206 

Scales  gray  to  pale  olivaceous,  ovate  with  pointed  apices,  broad,  scales  in 
median  rows  on  elytral  interspaces  distinctly  raised  above  those  in  lateral 

rows 75.  S.  nana  n.  sp.,  p.  237 

Elytra  with  oval  white  scales  limited  to  sutural  interspaces 65 

Elytra  with  narrow  incomplete  posteromedian  band  of  oval  white  scales 

(Fig.  143) 42.  S.  tessellatopsis  n.  sp.,  p.  191 

Elytra  and  sometimes  pronotum  with  broad  irregular  fascia  of  fuscous 
scales  on  lighter  fulvoaeneous  background;  scales  on  pronotum  attenuate.  66 
Elytra  and  pronotum  with  unicolorous  pale  fulvoaeneous  scales;  scales  on 

pronotum  apically  truncate 43.  S.  aurifera  n.  sp.,  p.  193 

Sterna  3—5  of  male  with  scales  on  median  portions  greatly  reduced,  finely 

attenuate,  suberect  39.  S.  calvata  n.  sp.,  p.  186 

Sterna  3—5  of  male  with  scales  on  median  portions  unmodified,  indistinguish- 
able from  scales  on  lateral  portions 38.  S.  barberi  n.  sp.,  p.  185 

Pronotum  more  markedly  convex  posteriorly  than  anteriorly;  sides  of  elytra 
broadly  curved  in  dorsal  view  (Figs.  141  A,  142 A,  193 A);  robust,  length 
greater  than  2.10  mm  68 
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67' 

68  (67  ) 
68' 

69  (68  ) 
69' 

70  (69  ) 
70' 

71  (70) 
71' 

72  (67') 
72' 

73  (72') 

73 

74  (72  ) 
74' 

75  (74 ) 
75' 

76  (74') 
76' 

77  (76') 


Pronotum  evenly,  broadly  convex  from  base  to  apex;  sides  of  elytra  more 

nearly  parallel  in  dorsal  view;  size  various  72 

Pronotum  with  tessellate  clusters  of  white  scales,  fulvous  or  ferruginous  scales, 

and  darker  fuscous  scales  (Fig.  141 B,  142 B)  69 

Pronotum  and  elytra  with  white  or  pale  fulvous  and  darker  ferruginous  scales, 
darker  scales  in  some  specimens  sparsely  interspersed  throughout  or  cover 
major  portion  of  pronotum  and  elytra  but  not  in  tessellate  pattern  (Fig.  193 A) 

47.  S.  suturalis  (Schaeffer),  p.  198 

Eye  with  hind  margin  prominently  raised;  sutural  elytral  interspaces  prominent, 

with  suberect  fuscous  to  black  scales  70 

Eye  with  hind  margin  not  raised;  sutural  interspaces  not  prominent,  without 

sub  erect  scales 4 1 . S.  tessellata  Champion,  p.  190 

Anterodorsal  margin  of  pronotum  broadly  concave;  pronotum  in  anterior  view 

evenly  convex 71 

Anterodorsal  margin  of  pronotum  straight;  pronotum  in  anterior  view  more 

prominently  convex  medially  40.  S.  altensis  n.  sp.,  p.  186 

Scales  intermixed  ferruginous  and  fuscous  to  black;  elytra  and  pronotum  with 

similar  scale  patterns. 37.  S.  tropidorhyncha  n.  sp.,  p.  184 

Scales  fulvous  and  fuscous  to  black;  elytra  with  sutural  vitta  and  subapical 
transverse  fascia  of  fuscous  to  black  scales,  other  scales  mostly  fulvous  . . . 

36.  S.  rotundata  Champion,  p.  181 

Metatibia  unarmed;  in  lateral  view  rostrum  flat  or  distinctly  rounded  at  base; 
rostrum  in  female  long,  slender,  abruptly  narrowed  distad  of  antennal  insert- 


ions, smooth  and  shining;  length  1.40—2.05  mm 74 

Metatibia  mucronate  (minutely  so  in  female);  rostrum  and  size  yarious  . . 73 

Pronotum  and  elytra  with  pattern  of  pale  and  darker  ferruginous  scales 
(Fig.  283);  in  lateral  view  rostrum  broadly  concave  from  base  to  antennal 
insertions  (Fig.  318);  length  ca.  2.20—280  mm  


87.  S.  seminicola  n.  sp.,  p.  251 

Pronotum  and  elytra  with  uniformly  pale  ochreous  scales,  slightly  darker 
scales  arranged  in  lateromedian  vittae  on  pronotum  and  small  lateromedian 
patches  on  elytra  in  some  specimens;  in  lateral  view  rostrum  not  concave 

from  base  to  antennal  insertions;  length  ca.  1.60—2.00  mm  

88.  S',  ochreosa  Casey,  p.  257 


Lighter  scales  on  pronotum  and  elytra  fulvous  to  ochreous 75 

Lighter  scales  on  pronotum  and  elytra  white  to  pale  brownish  white  ....  76 


Pronotum  and  elytra  with  irregular  patches  of  dark  yellowish  brown  scales 

among  fulvous  scales  (Fig.  221)  59.  S.  guttata  n.  sp.,  p.  214 

Pronotum  and  elytra  without  dark  yellowish  brown  scales 

57.  S.  sibinioides  n.  sp.,  p.  213 

Metafemur  with  large  obtuse  proximally  directed  tooth  on  ventral  0.25; 

metatibia  with  large  subapical  ventral  channel 

65.  S.  inermoides  n.  sp.,  p.  222 

Metafemur  unarmed;  metatibia  normal  77 

Pronotum  and  elytra  with  pale  brownish  white  scales,  fulvous  scales  and 
darker,  lustrous,  reddish  ferruginous  scales;  elytra  elongate,  somewhat  flat- 
tened (Fig.  252);  on  Acacia  famesiana  and  A.  schaffneri 

63.  S.  inermis  (Casey),  p.  220 
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77'  Pronotum  and  elytra  with  white  or  pale  brownish  white  scales  and  ferrugin- 
ous scales  only;  elytra  more  robust  (Figs.  222,  223)  78 

78  (77')  Scales  on  elytra  and  pronotum  white  and  ferruginous;  on  Mimosa  borealis  . 

61.  S',  lecontei  n.  sp.,  p.  217 

78'  Scales  on  elytra  and  pronotum  pale  brownish  white  and  darker  lustrous 

reddish  ferruginous;  on  Mimosa  emoryana 

60.  S.  caseyi  n.  sp.,  p.  215 


KEY  TO  SPECIES  OF  SIBINIA  OCCURRING  IN  THE  WEST  INDIES1 


1 

1' 


2 (1') 
2' 


3 (2) 
3' 

4 (2') 
4' 

5 (4') 


5' 


Vertex  of  head  and  pronotum  with  concave  white  scales;  Jamaica,  Nether- 
lands Antilles  4.  S.  setosa  (LeConte),  p.  135 

Vertex  of  head  with  elongate  scales;  white  scales  on  pronotum  if  present 

not  concave t 2 

Elytral  interspaces  with  round  to  oval  white  scales,  and  narrow  ferruginous 

scales  intermixed 3 

Elytral  interspaces  without  round  white  scaLes*  or  white  scales  limited  to 

sutural  interspaces  4 

Sternum  5 of  male  with  crescent  shaped  brush  of  dense,  erect  scales; 

Jamaica 33,  S.  Solaris  n.  sp.,  p.  179 

Sternum  5 of  male  with  unmodified  scales;  Bahamas  

32.  S.  furfurosa  n.  sp.,  p.  177 

Length  less  than  1.60  mm;  scales  on  pronotum  and  elytra  uniformly  green 

to  greenish  gray;  Puerto  Rico 120.  S.  aliquantula  n.  sp.,  p.  300 

Length  greater  than  2.00  mm;  pronotum  and  elytra  with  white  and  ferrug- 
inous scales 5 

Elytra  with  white  scales  on  sutural  interspaces  and  interspaces  9—10,  other 

interspaces  with  light  and  slightly  darker  ferruginous  scales;  Haiti  

101.  S.  hispaniolae  n.  sp.,  p.  274 

Elytra  with  white,  fulvous,  and  darker  ferruginous  scales  intermixed  on  all 
interspaces;  Puerto  Rico  99.  S.  pulcherrima  n.  sp.,  p.  270 


KEY  TO  SOUTH  AMERICAN  SPECIES  OF  SIBINIA 1 


1 Elytra  with  large  dorsal  macula  of  dark  scales  (Figs.  427B,  428 B)  (subgenus 

Sibinia) 2 

1'  Elytral  scales  not  arranged  as  large  dark  macula  (subgenus  Microty chius)  ...  4 

2 (1  ) Tarsal  claw  with  basal  process;  Chile.  . . 131.  S.  albovittata  (Blanchard),  p.  315 

2'  Tarsal  claw  without  basal  process;  Argentina,  Uruguay  3 

3 (2')  Elytral  strial  scales  white,  in  sharp  contrast  with  darker  scales  on  elytral 

interspaces;  length  ca.  2.10— 2.65  mm 129.  S.  sellata  (Boheman),  p.  311 

3'  Elytral  strial  scales  mostly  same  color  as  scales  on  interspaces;  length  ca. 

1.80—2.20  mm 130.  S.  argentinensis  Hustache,  p.  313 

4 (1')  Antennal  funicle  with  five  articles 95.  S.  quinquemembrata,  n.  sp.,  p.  267 

4'  Antennal  funicle  with  six  articles 5 

5 (4')  Head  constricted  behind  eyes,  frons  abruptly  separated  from  vertex  of  head 

(cf.  Figs.  96,  97,  98);  pronotum  with  distinct  postocular  lobes  (cf.  Fig.  96) 

6 

1.  The  sexes  are  distinguished  as  follows:  rostrum  somewhat  longer,  antennal  insertion  more  proximal  and  distal  portion 
of  rostrum  longer,  more  slender  and  more  finely  punctate  in  female  than  in  male;  abdominal  sterna  1 and  2 usually 
somewhat  convex  in  female,  flat  or  broadly  impressed  in  male;  tibial  mucrones  smaller  in  female. 
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5' 

6(5) 

6' 

7 ( 6') 
7' 

8 ( 7') 
8' 

9 (7) 
9' 

10  (9) 
10' 

11  (10') 
11' 

12  ( 9') 
12' 

13  (12) 
13' 

14  (12') 
14' 

15  ( 5') 


Head  not  constricted  behind  eyes,  frons  not  abruptly  separated  from  vertex 

of  head;  pronotum  without  postocular  lobes  15 

Profemur  with  large  obtuse  ventral  process  in  basal  0.33;  protibia  expanded 
at  apex,  with  large  groove  on  internal  surface  which  receives  femoral  process; 

length  ca.  1.50  mm  (male  only  known) 16.  S.  distorta,  n.  sp.,  p.  157 

Profemur  without  ventral  process;  protibia  not  expanded  at  apex,  without 


groove  on  internal  surface;  length  ca.  1 .60—4.10  mm 7 

Femur  with  deep  ventral  channel  for  reception  of  tibia  9 

Femur  not  channeled  ventrally  8 


Length  ca.  3.20—4.10  mm;  elytra  with  prominent  diagonal  vittae  of  bright 

ferruginous  scales 27.  S.  grandis  n.  sp.,  p.  170 

Length  ca.  1.60-1.90  mm;  elytra  with  variegated  white,  fulvous  and  darker 
brownish  scales 22.  S.  griseoides  n.  sp.,  p.  164 


Protibial  mucro  smaller  than  metatibial  mucro  10 

Protibial  mucro  larger  than  metatibial  mucro  12 


Length  ca.  1.60—1.90  mm;  scales  uniformly  gray,  or  gray  and  brown  scales 

intermixed 21.  S.  grisea  (Kissinger),  p.  162 

Length  ca.  2.50—2.90  mm;  scales  fulvous,  fuscous  or  ferruginous  but  not 

gray 11 

Abdominal  sterna  1—5  of  male  concave,  scales  on  concave  portion  finely 
setose  margined;  eye  nearly  flat;  pronotum  and  elytra  with  tessellate  pattern 

of  white,  fulvous  to  ferruginous  and  fuscous  to  black  scales  

24.  S.  alvarengae  n.  sp.,  p.  166 

Abdominal  sterna  1—5  of  male  concave  but  scales  on  concave  portion 
normal;  eye  strongly  convex;  pronotum  and  elytra  with  light  and  dark 
scales  in  more  distinct  pattern 23.  S.  warned  n.  sp.,  p.  165 


Abdominal  sterna  3—5  of  male  deeply  concave,  some  scales  on  concave 
portion  reduced  to  fine  setae,  or  finely  setose  margined;  sides  of  pronotum 
evenly  rounded  in  dorsal  view;  femoral  channel  nearly  glabrous,  internal 

sac  unarmed . 13 

Abdominal  sterna  3—5  of  male  shallowly  concave,  scales  unmodified;  pro- 
notum subquadrate  in  dorsal  view;  femoral  channel  densely  scaley;  internal 

sac  with  dense  asperities  in  proximal  portion  . 14 

Abdominal  sternum  5 of  male  with  recumbent  scales  on  median  portion, 


scales  in  apical  0.25  finely  setose  margined;  pronotum  and  elytra  with  varie- 
gated clusters  of  fulvous  and  fuscous  scales 

14.  S.  bufemorata  n.  sp.,  p.  156 

Abdominal  sternum  5 of  male  with  scales  on  concave  portion  erect,  finely 
setose;  pronotum  and  elytra  with  variegated  clusters  of  pale  and  darker, 

lustrous  ferruginous  scales  15.  S.  bufemoratoides  n.  sp.,  p.  156 

Pronotum  and  elytra  with  tessellate  clusters  of  pale  fulvous,  darker  lustrous 
golden  brown,  and  fuscous  scales;  median  lobe  strongly  constricted  in  distal 

0.50  (Fig.  54) 13.  S.  impensa  n.  sp.,  p.  154 

Pronotum  and  elytra  with  tessellate  clusters  of  pale  and  darker  ferruginous 

scales;  median  lobe  not  constricted  distally  (Fig.  53)  

12.  S.  amplificata  n.  sp.,  p.  153 

Scales  in  median  rows  on  elytral  interspaces  slightly  to  strongly  raised 
above  recumbent  scales  in  lateral  rows  (slight,  limited  to  declivities  in 
some  species)  16 
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15'  Scales  in  median  rows  on  elytral  interspaces  not  raised,  although  sometimes 

distinct  from  scales  in  lateral  rows  26 

16  (15  ) Protarsus  of  male  with  inner  surface  of  article  II  concave  or  drawn  out  into 

short  acute  tooth 17 

16'  Protarsus  of  male  with  inner  surface  of  article  II  unmodified  57 

17  (16)  Male  protarsus  with  acute  cusp  on  inner  surface  of  articles  II  and  III;  femora 

broad  at  base,  scarcely  widened  distally;  distal  portion  of  female  rostrum 

short,  subulate 83.  S.  caatingensis,  n.  sp.,  p.  247 

17'  Male  protarsus  with  inner  surface  of  article  II  and  in  some  species  article  III 

concave;  femora  narrow  at  base,  distinctly  inflated  distally;  distal  portion  of 
female  rostrum  various 18 

18  (17')  Eye  nearly  round,  strongly,  evenly  convex;  white  scales  on  elytra  limited  to 

sutural  and  interspaces  9 and  10 19 

18'  Eye  oblong,  flat  or  covex;  white  scales,  if  present  on  elytra,  interspersed 

over  all  interspaces  20 

19  (18  ) Abdominal  sternum  5 of  male  with  shallow  median  concavity  bearing  finely 

setose  margined  scales;  rostrum  nearly  straight;  internal  sac  densely  armed 

with  fine  spines  distally  (Fig.  394) 122.  S.  aspersoides  n.  sp.,  p.  302 

19'  Abdominal  sternum  5 of  male  not  concave  medially,  scales  unmodified; 

rostrum  rounded  at  base  and  over  antennal  insertions.;  internal  sac  unarmed 

except  for  asperities  on  extreme  proximal  portion  (Fig.  363) 

104.  S.  megalops,  n.  sp.,  p.  279 

20  (18')  Scales  on  pronotum  and  elytra  uniformly  pale  fulvous;  nearly  all  scales  in 

lateral  rows  on  interspaces  of  broad  oval  type,  scales  in  median  rows  narrow, 

suberect 81.  S.  vagabunda  Champion,  p.  243 

20'  Scales  on  pronotum  and  elytra  fulvous  and  ferruginous  or  yellowish  green 

to  green,  usually  light  and  dark  scales  intermixed  or  sutural  interspaces  at 
least  with  lighter  scales;  scales  in  median  rows  on  interspaces  less  strongly 
differentiated,  recumbent  to  suberect 21 

21  (20')  Scales  on  pronotum  and  elytra  predominantly  ferruginous,  or  fulvous  and 

ferruginous  23 

2 1 ' Scales  on  pronotum  and  elytra  perdominantly  green  or  yellowish  green  ...  22 

22  (21')  Scales  on  elytra  uniformly  green,  elytra  devoid  of  white  scales;  distal  portion 

of  rostrum  of  female  slender,  smooth,  cylindrical  

112.  .S.  anfractoides  n.  sp.,  p.  288 

22'  Scales  on  elytra  yellowish  green,  elytra  with  oval  white  scales  interspersed 

throughout;  distal  portion  of  female  rostrum  stout,  sulcate 

70.  S.  aspersa  Champion,  p.  232 

23  (21  ) Scales  in  lateral  rows  on  elytral  interspaces  uniformly  broad,  apically  sub- 

truncate, variegated  pale  and  dark  fulvous  and  ferruginous;  scales  in  median 

rows  on  interspaces  short,  narrow,  erect 79.  S.  bellula  n.  sp.,  p.  242 

23'  Scales  in  lateral  rows  on  elytral  interspaces  either  uniformly  elongate  and 

ferruginous,  or  elongate  and  broader  rounded  scales  intermixed,  scales 
white  or  pale  fulvous  and  ferruginous  but  the  different  colors  not  variegated; 
scales  in  median  rows  feebly  raised  to  fully  erect 24 

24  (23')  Scales  in  median  rows  on  elytral  interspaces  suberect  to  erect 25 

24'  Scales  in  median  rows  on  elytral  interspaces  feebly  raised,  scarcely  distinguish- 
able from  elongate  scales  in  lateral  rows 71.  S.  acicularis  n.  sp.,  p.  234 
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25  (24  ) 
25' 

26  (15') 
26' 

27  (26  ) 
27' 

28  (27') 
28' 

29  (28') 
29' 

30  (29') 
30' 

31  (30') 
31' 

32  (31') 
32' 

33  (32  ) 


Protarsus  of  male  with  dense  patch  of  coarse  setae  on  inner  surface  of 
article  III  and  on  concave  inner  surface  of  article  II  (cf.  Figs.  259,  260); 
scales  in  lateral  rows  on  interspaces  2—8  uniformly  elongate,  ferruginous 

(some  specimens  have  a few  oval  scales  toward  apices)  

72.  S.  ferruginosa,  n.  sp.,  p.  234 

Protarsus  of  male  with  article  III  unmodified;  most  scales  in  lateral  rows  on 

interspaces  of  broad  rounded  type  S.  zapoteca  n.  sp.,  p.  240 

Pronotum  and  elytra  with  gray,  grayish  green,  or  green  scales;  length  less 

than  1.75  mm 27 

Pronotum  and  elytra  with  ochreous,  fulvous,  ferruginous,  fulvoaeneous,  or 

fuscous  scales;  size  various  34 

Elytra  with  broad,  linear,  apically  bluntly  rounded  gray  scales. in  single,  or  in 
some  places  double  rows  on  interspaces  2-10;  antennal  insertions  well  proxi- 
mad  of  middle  of  rostrum,  especially  in  female;  distal  portion  of  rostrum  in 

female  slender,  cylindrical,  smooth  and  glabrous 

28.  S.  glomerata  n.  sp.,  p.  174 

Elytra  with  slender,  apically  attentuate  scales  in  single  to  triple  rows  on 
each  interspace;  antennal  insertions  at  or  distad  of  middle  of  rostrum;  distal 
portion  of  rostrum  of  female  tapered,  sulcate,  at  least  near  antennal  in- 
sertions   28 

Abdominal  sternum  5 of  male  shallowly  but  distinctly  concave  medially, 
scales  on  concavity  reduced,  finely  setose  margined;  femora  shallowly  chan- 
neled ventrally,  at  least  in  distal  0.33,  channel  glabrous  

117.  S.  earina  n.  sp.,  p.  297 

Abdominal  sternum  5 of  male  flat  or  broadly,  feebly  concave  medially, 
scales  unmodified;  femora  not  or  feebly  channeled  ventrally,  at  least  part- 
ially scale  covered  29 

Distal  portion  of  rostrum  stout  to  about  midway  to  tip,  abruptly  narrowed, 

and  subulate  from  there  to  tip 121.  S.  aculeola  n.  sp.,  p.  301 

Distal  portion  of  rostrum  evenly  tapered  to  tip  30 

Elytra  with  oval  white  scales  limited  to  extreme  basal  portion  of  sutural  inter- 
spaces; median  lobe  with  long  apicodorsal  setae  (Fig.  391) 

...119 . S.  melina  Faust,  p.  298 

Elytra  with  oval  white  scales  generally  distributed  from  base  to  apex  of 
sutural  interspaces  although  usually  not  arranged  in  complete  sutural  vittae; 

median  lobe  without  long  setae  31 

Profemur  distinctly  larger  than  metafemur;  elytral  interspaces  with  narrow 

aeneous  scales  and  somewhat  broader  pale  whitish  scales 

74.  S.  americana  Champion,  p.  236 

Profemur  and  metafemur  subequal;  scales  on  elytral  interspaces  of  uniform 

width  and  color  32 

Eye  nearly  flat,  hind  margin  strongly  raised  by  distance  somewhat  greater 
than  combined  diameters  of  two  ocular  facets,  flat  portion  directed  nearly 
straight  forward  (cf.  Fig.  196);  scales  on  elytral  interspaces  in  single  rows  in 

many  places 33 

Eye  convex,  hind  margin  less  strongly  raised,  flat  portion  not  directed  forward; 
scales  in  triple  rows  on  each  elytral  interspace  ...  .76.  S.  mendica  n.  sp.,  p.  238 
Median  lobe  with  large  apical  orifice  (Fig.  368);  internal  sac  with  large  spines 
in  distal  0.75 109.  S.  valenciana  Faust,  p.  285 
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33' 

34 

(26') 

34' 

35 

(34') 

35' 

36 

(35) 

36' 

37 

(36') 

37' 

38 

(37) 

38' 

39 

(38) 

39' 

40 

(38') 

40' 

41 

(37') 

41' 

42 

(41') 

42' 

43 

(35') 

43' 

44 

(43') 

44' 

45 

(44) 

45' 

46 

(45) 

Median  lobe  with  apex  entire,  large  spines  limited  to  extreme  proximal 

portion  of  internal  sac  (Fig.  365) 106.  S.  planocula  n.  sp.,  p.  281 

Profemur  of  male  enlarged,  deeply,  broadly  concave  ventrally 

97 . S.  ignota  n.  sp.,  p.  269 

Profemur  of  male  not  enlarged,  not  concave  ventrally 35 

Protarsus  of  male  with  article  (s)  II  and/or  III  with  inner  surface  concave, 
with  scales  or  dense  setae  differentiated  from  vestiture  on  external  surface  . 36 
Protarsus  of  male  with  articles  II  and  III  unmodified,  vestiture  on  inner  and 

outer  surfaces  not  differentiated 43 

Protarsus  of  male  with  article  II  prominently  expanded  dorsally,  inner  surface 
of  expanded  area  concave,  elytral  interspaces  with  linear  and  oblong  scales 
intermixed 90.  S.  vatricosa  n.  sp.,  p.  259 


Protarsus  of  male  with  article  II  not  expanded;  elytral  interspaces  with  uni- 
formly linear  or  sublinear  scales  ( S . sparsa  has  a few  oval  white  scales)  ...  37 
Pronotum  and  elytra  with  ochreous  or  fulvous  to  lemon  yellow  scales  ...  38 

Pronotum  and  elytra  with  ferruginous  scales  41 

Length  greater  than  2.60  mm;  scales  on  elytral  interspaces  dense,  in  multiple 

rows,  at  least  on  odd  interspaces 39 

Length  less  than  2.00  mm;  scales  in  triple  rows  on  all  elytral  interspaces ...  40 


Elytra  with  scales  on  interspaces  3 and  7 dark,  arranged  as  more  or  less  distinct 
longitudinal  vittae,  each  interspace  with  distinct  median  row  or  elongate 

scales  93.  S.  acuminata  n.  sp.,  p.  264 

Elytra  with  scales  on  interspaces  of  uniform  size  shape  and  color  

94.  S.  latissima  n.  sp.,  p.  265 

Femora  and  tibiae  with  finely  acuminate  scales  

98.  S.  hirticrus  n.sp.,  p.  269 

Femora  and  tibiae  with  linear,  apically  truncate  to  bluntly  rounded  scales 

96.  S.  peruana  Pierce,  p.  268 

Pronotum  and  elytra  with  more  or  less  uniformly  ferruginous  scales  through- 
out   86.  S.  fastidiosa  n.  sp.,  p.  250 

Pronotum  and  elytra  with  variegated  pale  fulvoferruginous  and  darker 

ferruginous  scales 42 

Elytra  with  oval  white  scales  sparsely  interspersed  among  elongate  scales; 
distal  portion  of  female  rostrum  stout,  abruptly  narrowed  at  about  middle, 
subulate  distally;  eye  large,  nearly  round,  strongly  convex,  especially  post- 
eriorly   102.  S.  sparsa  n.  sp.,  p.  278 

Elytra  with  oval  white  scales  limited  to  sutural  interspaces;  distal  portion  of 
female  rostrum  strongly,  evenly  tapered  to  finely  acute  tip;  eye  small,  nearly 

flat  80.  S.  collibita  n.  sp.,  p.  242 

Pronotum  with  round  concave  imbricated  scales  only 

. . . 2.  S.  asulcifera  n.  sp.,  p.  129 


Pronotum  with  elongate  narrow  scales . 44 

Length  greater  than  2.30  mm  45 

Length  2.00  mm  or  less  51 

Pronotum  and  elytra  with  scales  of  uniform  color  46 

Pronotum  and  elytra  with  light  and  dark  scales  in  discrete  or  variegate 
pattern ...  47 


Robust,  convex;  female  rostrum  long,  slender,  cylindrical,  smooth  and  glab- 
rous from  just  distad  of  base  to  tip;  female  pygidium  vertical,  apically 
truncate  17.  S.  longirostris  n.  sp.,  p.  157 
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46' 

47  (45') 
47' 

48  (47') 
48' 

49  (48') 
49' 

50  (49') 
50' 

51  (44') 


51' 

52 

(51') 

52' 

53 

(52) 

53' 

54 

(52') 

54' 

55 

(54) 

55' 

Elongate;  female  rostrum  short,  stout,  sulcate  to  tip,  scales  dense  to  anten- 
nal insertions;  female  pygidium  slender,  oblique,  producted  beyond  elytral 

apices  by  distance  ca.  equal  to  length  of  femur  

19.  S.  castoroides  n.  sp.,  p.  159 

Elytra  with  prominent  mediobasal  fascia  of  bright  ferruginous  scales  cover- 
ing interspaces  2—4,  and  with  oblique  transverse  band  of  oval  white  scales 
from  interspaces  1 —4  immediately  posterior  to  fascia  of  ferruginous  scales, 

white  scales  sparse,  interspersed  on  other  interspaces  

29.  S.  mundururu  (Bondar),  p.  175 

Elytra  without  prominent  fascia  of  ferruginous  and  white  scales,  white  scales 

limited  to  sutural  interspaces  in  most  species  48 

Robust,  strongly  convex;  pronotum  and  elytra  evenly,  continuously  convex; 
female  rostrum  slender,  sub  cylindrical,  glabrous  in  distral  0.75,  prominent 

at  base 34.  S.  dorsena  n.  sp.,  p.  180 

Elongate;  distal  portion  of  female  rostrum  acuminate  to  subulate  49 

Elytra  with  variegate  clusters  of  pale  and  darker  ferruginous  scales;  apices  of 

interspaces  4—6  not  prominent 103.  S.  ingenua  n.  sp.,  p.  279 

Elytra  with  fulvous  and  ferruginous  scales  in  more  or  less  discrete  fascia; 

apices  of  interspaces  4—6  prominent  50 

Proximal  portion  of  rostrum  normal,  scales  discrete  to  antennal  insertions; 
distal  portion  of  female  rostrum  short,  33—44%  of  total  rostral  length,  acum- 
inate; hind  margin  of  eye  distinctly  raised  91.  S.  prolata  n.  sp.,  p.  259 

Proximal  portion  of  rostrum  somewhat  constricted  between  base  and  anten- 
nal insertions  (cf.  Fig.  319);  scales  absent  or  greatly  reduced;  distal  portion 
of  female  rostrum  long,  56%  of  total  rostral  length,  finely  subulate;  hind 

margin  of  eye  not  raised  89.  S.  subulirostris  Hustache,  p.  258 

Rostrum  in  female  abruptly  narrowed  distad  of  antennal  insertions,  distal 
portion  straight,  long,  slender,  cylindrical,  smooth,  shining;  scales  on  pro- 
notum and  elytra  narrow,  attenuate,  uniformly  fulvoaeneous 

123.  S.  glabrirostris  n.  sp.,  p.  302 

Rostrum  in  female  not  abruptly  narrowed  distad  of  antennal  insertions  or, 
if  so,  then  distal  portion  shorter,  curved,  shallowly  sulcate;  scales  on  pronotum 


and  elytra  various  52 

Pronotum  and  elytra  with  ferruginous  scales  53 

Prontoum  and  elytra  with  ochreous,  fulvoaeneous,  or  pale  brownish  gray 

scales  54 

Pronotum  with  uniformly  dark  ferruginous  scales;  female  rostrum  stout, 


deeply  sulcate  to  tip 108.  S.  muricata  n.  sp.,  p.  285 

Pronotum  with  fulvous  scales,  and  with  lateromedian  vittae  of  darker  ferrug- 
inous scales;  female  rostrum  slender,  smooth  or  shallowly  sulcate  

92.  S.  geminata  n.  sp.,  p.  263 

Elytra  with  pale  fulvous  or  ochreous  scales  (pronotum  may  have  fulvoaeneous 


scales) 55 

Pronotum  and  elytra  with  fulvoaeneous  or  pale  brownish  gray  scales 56 

Distal  portion  of  female  rostrum  stout,  deeply  sulcate  to  tip  


20.  S.  galbina  n.  sp.  p.  159 

Distal  portion  of  female  rostrum  elongate,  slender,  sulci  shallow,  obsolete 
well  proximad  of  tip 88.  S.  ochreosa  (Casey),  p.  257 
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56 
56' 

57 


57' 

58 

58' 

59 

59' 

60 

60' 

61 

61' 

62 


62' 


63 

63' 

64 

64' 

65 
65' 

66 


(54')  Length  1.90—2.00  mm;  median  lobe  without  medioventral  subapical  setae 

(Fig.  1 18);  scales  pale  brownish  gray 35.  5.  santarem  n.  sp.,  p.  181 

Length  ca.  1.30—1.75  mm;  median  lobe  with  numerous  ventral  subapical 

setae  (Fig.  390) 118.  5.  laticauda  n.  sp.,  p.  297 

(16')  Eye  oblong,  flat,  hind  margin  strongly  raised  by  distance  ca.  equal  to  com- 
bined diameters  of  two  ocular  facets,  flat  portion  directed  forward;  elytra 

with  single  median  row  of  scales  on  each  interspace 

107.  S’,  prorsa  n.  sp.,  p.  284 

Eye  round,  flat  to  strongly  convex,  hind  margin  not  or  feebly  raised; 

scales  in  triple  to  multiple  rows  on  each  elytral  interspace  58 

(57')  Head  and  prothorax  with  large,  round,  strongly  concave,  slightly  imbricated 

scales;  pronotum  and  elytra  with  white  and  pale  fuscous  scales  

3.  5.  concava  n.sp.,  p.  135 

Head  and  pro  thorax  with  scales  not  concave;  pronotum  and  elytra  with 

scales  not  white  and  fuscous  59 

(58')  Pronotum  and  elytra  with  gray,  greenish  gray,  or  green  scales 

111.5.  anfracta  n.  sp.,  p.  288 

Pronotum  and  elytra  with  fulvous  and/or  ferruginous  scales  60 

(59')  Protarsus  and  in  some  specimens  mesotarsus  of  male  much  darker  than  meta- 
tarsus; elytra  with  fine  erect  straight  setae  61 

Protarsus  and  mesotarsus  not  darker  than  metatarsus;  elytral  scales  variable  62 
(60  ) Metafemur  of  male  much  larger  than  profemur;  length  less  than  1.85  mm 

31.5.  nigripes  n.  sp.,  p.  177 

Metafemur  of  male  not  much  larger  than  profemur;  length  greater  than 

1.90  mm 30.  5 pullipes  n.  sp.,  p.  176 

(60')  Elytral  interspaces  3,  5,  and  7 with  scales  distinctly  darker  than  scales  on 
other  interspaces;  scales  in  median  rows  on  interspaces  slender,  straight, 
attentuate  to  minutely  truncate  apices,  distinctly  longer  than  width  of 

interspaces  77.  5 zapoteca  n.  sp.,  p.  240 

Elytral  interspaces  with  scales  on  interspaces  3,5,  and  7 of  same  color  as 
scales  on  other  interspaces,  or  darker  scales  forming  transverse  bands;  scales 
in  median  rows  on  interspaces  broader  and  only  slightly  raised,  or  distinctly 

shorter  than  width  of  interspaces 63 

(62')  Elytra  with  broad  median  band  and  posteromedian  fascia  of  bright  ferrug- 
inous scales;  distal  portion  of  female  rostrum  short,  finely  tapered 

84.  5.  hirritus  n.  sp.,  p.  248 

Elytra  with  broad  median  band  and  posteromedian  fascia  of  ferruginous 

scales,  distal  portion  of  female  rostrum  various  64 

(63')  Length  greater  than  2.60  mm;  pronotum  and  elytra  with  scales  strongly 

differentiated  into  elongate  narrow,  and  broad  rounded  types 

82.  5.  varga  n.  sp.,  p.  246 

Length  less  than  2.00  mm;  scales  on  pronotum  and  elytra  not  strongly 


differentiated  65 

(64')  Elytra  with  short,  fully  erect  narrow  scales;  eye  strongly  convex 66 


Elytra  with  feebly  raised  scales  barely  distinguished  from  recumbent  scales; 

eye  broadly,  feebly  convex 125.  5.  muscula  n.  sp.,  p.  304 

(65  ) Elytra  with  scales  in  lateral  rows  on  interspaces  ferruginous,  scales  in  median 
rows  white;  distal  portion  of  female  rostrum  short,  stout,  sulcate  almost  to 
tip 126.  S.  pilo sella  Hustache,  p.  305 
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66'  Elytra  with  scales  in  lateral  rows  on  interspaces  fulvous,  scales  in  medium 

rows  white,  seta-like;  distal  portion  of  female  rostrum  elongate,  slender,  not 
sulcate 100.  S.  fessa  n.  sp.,  p.  271  ! 

Subgenus  Microty chius  Casey 

Microtychius  Casey  1910:  136  (erected  as  subgenus  of  Tychius  Germar,  type-species  T.  setosus  LeConte,  by  original 

designation).  Champion  1910;  Kissinger  1962,  1964. 

Teratonychus  Bondar  1949:  185.  (type  species  Teratonychus  mundururu  Bondar,  by  original  designation).  Kuschel  1950 

( -Sibinia  Germar). 

Itychus  Kissinger  1962:  8.  (type-species  Itychus  vosei  Kissinger,  by  original  designation).  Kissinger  1964.  NEW  SYNONYMY. 

Diagnosis.—  Spermatheca  with  cup-shaped  structure  at  point  of  origin  of  spermathecal 
gland;  hosts  in  legume  subfamily  Mimosoideae  (Table  1). 

Discussion.— This  subgenus  contains  126  species  which  occur  throughout  warm-temperate 
and  tropical  portions  of  the  New  World.  All  known  hosts  of  members  of  the  subgenus  are 
members  of  the  legume  subfamily  Mimosoideae.  Some  species  of  Microtychius  are  seed  pred- 
ators, larvae  of  others  develop  in  flower  buds  (bud  predators).  As  indicated  in  the  discussion 
of  phylogeny  (p.  321),  the  subgenus  is  paraphyletic.  The  species  are  assigned  to  monophyletic 
species  groups  and  “complexes”,  or  to  paraphyletic  “stocks”. 

The  sulcifera  Group 

Diagnosis.  — Eyes  small,  flattened,  unraised;  frons  distinctly  wider  than  base  of  rostrum; 
vertex  of  head,  rostrum,  pronotum,  and  elytra  with  large  round  imbricated  concave  scales, 
and  with  elongate,  narrow,  sometimes  erect  scales  or  acuminate  bristles. 

Discussion.— Two  members  of  the  sulcifera  group,  S.  transversa  and  S.  cuauahtemoc,  of  the 
North  American  Sonoran,  Mohavean,  and  Chihuahuan  desert  regions,  and  arid  Valley  of  Tehuacan  I 
of  Mexico,  respectively,  have  hosts  in  the  plant  genus  Acacia.  A third  species,  S.  setosa,  which 
occurs  throughout  the  southwestern  U.S.  and  Mexico,  as  well  as  in  the  West  Indies,  is  associated 
with  mesquite  (. Prosopis ).  This  species  is  apparently  sister  to  the  Prosopis- associated  S.  asulcifera 
and  S.  concava  of  the  Monte  region  of  Argentina.  The  sixth  sulcifera  group  member,  S.  sulcifera, 
apparently  occurs  in  Mexico;  its  host  is  not  known.  The  sulcifera  group  is  sister  to  the  variegata 
group  whose  members  occur  in  southwestern  U.S.  and  in  Mexico. 

1 —Sibinia  (Microtychius)  sulcifera,  new  species 
(Figs.  1,26) 

Holotype.  Female,  MEXICO:  December  29,  1964,  J.  Kaiser,  cacti,  lot  65-4356  (USNM  9^75391) 

Paratype.  — Same  data  as  holotype  (WEC,  1 female). 

Diagnosis.—  Elongate;  pronotum  broad,  subapical  constriction  well  developed;  thoracic 
sterna  deeply,  broadly  channeled  for  reception  of  rostrum,  front  coxae  widely  separated;  pronotum 
with  dense,  round,  concave  scales,  scales  on  elytral  interspaces  round,  closely  adpressed,  odd 
interspaces  also  with  median  row  of  narrower,  recumbent  scales,  white  and  pale  ferruginous 
scales  intermixed;  femora  shallowly  channeled  ventrally  in  distal  0.25. 

Description.  — Length:  2.62-2.95  mm.  Width:  1.39-1.58  mm.  Integument:  black;  rufopiceous  on  legs  and  distal 
portion  of  rostrum,  antennae  ferruginotestaceous.  Head:  scales  on  vertex  round,  concave,  dense,  integument  not  visible,  white 
and  pale  ferruginous  scales  intermixed.  Eye:  height  ca.  1.3  x length;  in  dorsal  view  evenly,  feebly  convex;  hind  margin  feebly 
raised  by  distance  ca.  equal  to  diameter  of  one  ocular  facet  Frons:  slightly  widened  posteriorly;  in  lateral  view  rounded 
separately  from  vertex  of  head.  Rostrum:  0.97-0. 99x  pronotum  length.  In  dorsal  view  tapered  from  base  to  antennal  in- 
sertions, sides  subparallel  distally;  in  dorsal  profile  strongly  rounded  continuously  with  frons  at  extreme  base,  nearly  straight 
from  just  distad  of  base  to  tip.  Distal  portion  long,  52-56%  of  total  rostral  length,  slender,  in  lateral  view  feebly  tapered,  lateral 
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sulcus  distinct  in  basal  0.50.  Rostral  sulci  obsolete  proximad  of  antennal  insertions.  Scales  on  ventrolateral  portion  nearly 
round,  concave,  white,  narrower  slightly  raised  scales  intermixed  on  dorsolateral  portion,  scales  becoming  suberect  laterally 
on  frons,  forming  distinct  tuft  over  eye.  Prothorax:  In  dorsal  view  pronotum  broad,  sides  subparallel  in  basal  0.66,  strongly 
rounded  apically  to  subapical  constriction;  in  lateral  view  broadly,  evenly  convex  from  base  to  subapical  constriction.  Scales 
on  pronotum  round,  concave,  recumbent,  imbricated  white  and  pale  ferruginous,  narrower,  apically  rounded,  recumbent, 
convex  scales  interspersed  among  round  scales,  ferruginous  scales  forming  irregular  interconnected  patches  throughout  among 
white  scales;  scales  on  pleuron  indistinguishable  from  concave  scales  on  pronotum.  Elytra:  in  dorsal  view  sides  subparallel  in 
basal  0.66,  broadly  rounded  to  apices;  in  lateral  view  flat  in  basal  0.50.  Interspaces  flat,  widely  separated  by  striae  which  are 
ca.  1/2  width  of  interspaces,  odd  interspaces  slightly  wider  than  even  interspaces,  distinctly  raised,  especially  on  declivities, 
apices  of  interspaces  4-6  prominent,  interspaces  3 and  9 also  strongly  raised  posteriorly.  Scales  on  interspaces,  including 
sutural  interspaces,  large,  round,  broadly  imbricated,  convex  to  feebly  concave,  closely  adpressed,  white  and  pale  ferruginous, 
extending  laterally  to  cover  most  of  adjacent  striae,  odd  interspaces  also  bearing  median  row  of  elongate,  parallel  sided,  apically 
blunt,  recumbent  scales.  Strial  scales  very  narrow,  inconspicuous.  Pygidium:  large,  broadly  exposed,  nearly  vertical,  slightly 
narrowed  to  broadly  rounded  apex,  flat,  basal  0.75  of  exposed  portion  with  recumbent  round,  concave  scales  and  slightly  raised, 
elongate  scales,  apical  portion  with  dense,  oblong  concave  erect  dark  fulvous  scales.  Abdomen:  sternum  5 broadly,  shallowly 
concave  medially,  strongly  constricted  subapically,  posteromedian  portion  of  segment  prominent  but  not  producted  posterioly, 
posterior  margin  truncate  medially.  Tibiae:  pro-  and  mesotibiae  each  with  long  curved  horizontal  mucro,  metatibial  mucro 
shorter,  oblique.  Spiculum  ventrale:  (Fig.  1).  Spermatheca:  (Fig.  26). 


Discussion.  A relatively  large  Microty chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  type-series  intercepted  at  Nogales,  Arizona,  among  cactus  imported  from 
Arizona. 

The  deep  sternal  channel  distinguishes  S.  sulcifera  from  all  known  New  World  Tychiinae, 

including  the  Argentine  S.  asulcifera  which  it  otherwise  closely  resembles.  Circumstantial 
evidence  indicates  that  the  latter  species  is  associated  with  mesquite  ( Prosopis ),  and  S.  sulcifera 
may  likewise  be  associated  with  mesquite. 

2— Sibinia  (Microty chius)  asulcifera,  new  species 
(Figs.  2,  46,  58) 

Holotype.  Male,  ARGENTINA:  Andalgala,  50  km  W,  31  October,  1972,  G.E.  Bohart, 

Cassia  (USNM). 

Allotype.  — Female,  same  data  as  holotype  (USNM  #75709). 

Paratypes.  Same  data  as  holotype  (11);  ARGENTINA:  Catamarca,  Colpes,  29  October, 

1972,  G.E.  Bohart,  Zuccagnia  (1):  total  12,  distributed  to  various  collections. 

Diagnosis.— Thoracic  sterna  not  channeled,  front  coxae  contiguous;  elytral  interspaces  sub- 
equal in  width,  scales  in  uniform  double  rows  on  each  interspace,  round  to  subquadrate,  re- 
cumbent, broadly  imbricated;  pronotum  and  elytra  with  white  as  well  as  pale  and  ferruginous 
scales  in  distinct  pattern. 

Description.—  Length:  1.95-2.44  (2.07)  mm.  Width:  2.05-2.33  (2.25)  mm.  Eye:  height  ca.  1.6x  length;  hind  margin 
not  raised.  Frons:  strongly  widened  posteriorly.  Rostrum:  male  0.90-1.02  (0.96)x,  female  1.00-1.35  (1.06)x  rostrum  length. 

In  dorsal  view  tapered  to  antennal  insertions  in  male,  abruptly  narrowed  just  distad  of  base  in  female,  feebly  tapered  to  an- 
tennal insertions,  subparallel  sided  distally;  in  dorsal  profile  base  strongly  rounded  with  frons  but  not  coninuous  with  rostrum, 
broadly  curved  from  just  distad  of  base  to  tip.  Distal  portion  of  male  moderately  long,  44—57  (51%)  of  total  rostral  length, 
moderately  slender  in  lateral  view  cylindrical,  lateral  sulcus  shallow  in  extreme  proximal  portion,  obsolete  distally;  in  female, 
distal  portion  not  longer,  41-57  (51)%  of  total  rostral  length,  completely  smooth  from  just  distad  of  antennal  insertions. 

Scales  uniformly  round,  concave,  imbricated,  recumbent  on  rostrum,  suberect  and  forming  distinct  tuft  over  eyes.  Prothorax: 
pronotum  with  round  concave  imbricated  scales  only,  elongate  recumbent  scales  limited  to  upper  portion  of  pleuron  except 
on  extreme  anterolateral  portion  of  pronotum,  white  and  pale  ferruginous  scales  forming  large  mediobasal  patch  and  lateral 
vittae,  darker  ferruginous  scales  in  broad  lateromedian  vittae.  Elytra:  Interspaces  feebly  convex,  subequal  in  width,  odd 
interspaces  not  raised  except  feebly  on  declivities,  apices  of  interspaces  4-6  not  prominent.  Scales  on  interspaces  in  uniform 
double  rows,  round  to  subquadrate,  concave,  broadly  imbricated,  completely  concealing  interspaces,  a few  short  narrow 
recumbent  scales  form  incomplete  median  row  on  each  interspace;  scales  white,  pale  and  darker  ferruginous,  white  scales  forming 
prominent  transverse  diamond  shaped  dorsal  anteromedian  macula  and  nearly  complete  sutural  vitta,  darker  ferruginous 
scales  forming  broad  transverse  posteromedian  vitta.  Pygidium:  of  male  moderately  large,  evenly,  broadly  convex  strongly 
evenly  rounded  apically,  with  concave,  oblong  recumbent  white  and  dark  ferruginous  scales  and  elongate  raised  dark  ferrug- 
inous scales;  pygidium  of  female  slightly  larger  but  otherwise  as  in  male.  Abdomen:  in  male  sterna  1-4  shallowly,  broadly 
concave  medially,  sternum  5 broadly,  shallowly  foveate  medially,  scales  unmodified.  Male  genitalia:  (Fig.  46)  median  lobe 
non-slcerotized  medially,  dorsally  and  ventrally.  Spiculum  ventrale:  (Fig.  2). 
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Fig.  1—25,  Sibinia  spp.,  spiculi  ventrali  of  female  genitalia:  1,  S.  sulcifera;  2,  S.  asulcifera;  3,  S.  concava;  4,  S.  transversa; 

5,  S.  simplex;  6,  S.  setosa;  7,  S.  variegata;  8,  S.  ruidula;  9,  S.  longirostris;  10,  S.  schwarzi;  11,  S.  galbina;  12,  S.  grisea;  13,  S. 
griseoides;  14,  S.  vosei;  15,  S.  fulva;  16,  S.  glomerata;  17,  S.  mundururu;  18,  S.  furfurosa;  19,  S.  dorsena;  20,  S.  santarem; 
21,  S.  rotundata;  22,  S.  tropidorhyncha;  23,  S.  tessellata;  24,  S.  tessellatopsis;  25,  S.  candidata  (not  to  scale). 
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Fig.  26-45,  Sibinia  spp.,  spermathecae-  26,  S.  sulcifera ; 27,  S.  concava;  28,  S.  setosa;  29,  S.  transversa;  30,  S.  variegata; 

31,  S.  simplex;  32 ,S.  ruidula;  33,5.  amplificata;  34,5.  longirostris;  35,5.  schwarzi;  36, 5.  castoroides;  37,5.  galbina; 

38,  5.  grisea;  39,  5.  griseoides;  40, 5.  alvarengae;  41,  5.  vosez;  42, 5.  fulva;  43, 5.  grandis;  44, 5.  glomerata;  45,  5.  mundururu 
(not  to  scale). 
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Fig.  46  51,  Sibinia  spp.,  maie  external  genitalia:  46,  S.  asulcifera;  47,  S.  setosa;  48,  S.  transversa;  49,  S.  cuauhtemoc; 
50.  S.  variegata;  51,  S.  ruidula;  (not  to  scale,  all  ventral  views). 
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Fig.  52-57,  Sibinia  spp.,  male  external  genitalia:  52,  S.  schaefferi;  53,  S,  amplificata;  54,  S.  impensa,  55,  S.  bufemorata, 
56,  S.  bufemoratoides;  57,  S.  distorta  (not  to  scale,  all  ventral  views). 
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Fig.  58,  Sibinia  spp.,  distribution  records:  some  members  of  the  “Itychus”  stock,  and  some  members  of  the  sulcifera,  grandis, 
and  pulcherrima  groups. 


New  World  Species  of  Sibinia 


135 


Discussion.— A relatively  larg q Microtychius,  probably  a seed  predator;  collected,  according 
to  label  data,  on  Cassia  and  Zuccagnia  (Leguminosae,  Caesalpinoideae),  but  host  most  likely 
mimosoid,  possibly  of  genus  Prosopis',  known  only  from  the  type-series  from  northern  Argentina 
(Fig.  58). 

S.  asulcifera  closely  resembles  S.  sulcifera  of  Mexico  (?  ),  a seed  predator.  It  also  resembles 
S.  concava,  a bud  predator  also  known  from  northern  Argentina,  and  these  two  may  be  a bud- 
seed  predator  microsympatric  pair;  the  latter  species  is  reported  from  Prosopis. 

3— Sibinia  (Microtychius)  concava,  new  species 
(Figs.  3,  27,  58) 

Holotype.  Female,  ARGENTINA:  Tucuman,  1 1 km  W Las  Cejas,  17  October,  1968,  L. 
and  C.W.  O’Brien  (CWO). 

Paratypes,  ARGENTINA:  Catamarca,  Andalgala,  25  October,  1972,  G.E.  Bohart,  Prosopis 
alba  (1  female);  the  same,  except-4  November,  1972  (3  females);  ARGENTINA:  Santiago  del 
Estero,  Las  Termas,  Prosopis  alba  (1  female);  total  five,  distributed  to  various  collections. 

Diagnosis.  — Rostrum  glabrous  from  well  proximad  of  antennal  insertions  to  tip;  vertex  of 
head  and  pronotum  densely  clothed  with  large  round  concave  striate  scales;  elytral  interspaces 
with  similar  recumbent  scales  which  are  closely  adpressed  to  surface;  rostrum,  pronotum, 
elytral  interspaces,  femora,  and  tibiae  with  short  stout  erect  white  bristles. 

Description.—  As  described  for  S.  sulcifera,  except— Length  :\A\  - 1.74  (1.65)  mm.  Width:  0.79-0.88  (0.84)  mm. 
Integument:  black,  rufopiceous  laterally  on  elytra  and  on  femora,  tibiae;  tarsi,  antennae  and  distal  portion  of  rostrum 
testaceous.  Head:  scales  on  vertex  oblong,  concave,  white,  a few  pale  ferruginous  scales  intermixed.  Eye:  height  ca.  1.5x 
length;  in  dorsal  view  distinctly,  evenly  convex;  hind  margin  feebly  raised  by  distance  less  than  diameter  of  one  ocular  facet. 
Frons:  rounded  separately  from  vertex  of  head.  Rostrum:  in  dorsal  view  tapered  from  base  to  sides,  subparallel  distad  of 
antennal  insertions,  in  dorsal  profile  feebly  rounded  at  extreme  base,  0.82-1.06  (0.94)x  pronotum  length,  broadly  evenly 
curved  from  just  distad  of  base  to  tip.  Distal  portion  long,  59—64(62)%  of  total  rostral  length,  subcylindrical,  smooth  from 
basad  of  antennal  insertions  to  tip.  Rostral  carinae  obsolete.  Scales  on  sides  round,  concave,  white,  with  oblong  imbricated 
suberect  white  scales  on  dorsum,  scales  on  dorsolateral  portion  of  rostrum  and  lateral  portion  of  frons  erect,  forming  distinct 
crest  over  eyes.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50,  strongly  rounded  in  apical  0.50  to  strongly  developed 
subapical  constriction;  in  lateral  view  distinctly  convex  from  base  to  deep  subapical  constriction.  Scales  on  pronotum  large, 
round,  concave,  striate,  recumbent,  imbricated,  white  and  pale  fuscous,  pronotum  also  with  short  stout  erect  attenuate  white 
bristles  interspersed  among  recumbent  scales  on  median  and  lateral  portions,  fuscous  scales  forming  broad  lateral  vitta  on  each 
side  of  dorsum;  scales  on  pleuron  indistinguishable  from  white  recumbent  scales  on  dorsum.  Elytra:  in  dorsal  view  humeri 
prominent,  sides  feebly  convergent  posteriorly  in  basal  0.50;  in  lateral  view  flat  in  basal  0.50,  broadly  rounded  to  apices 
Interspaces  slightly  raised,  apices  of  interspaces  4-6  prominent.  Scales  on  interspaces,  including  sutural  interspaces  large, 
broad,  subquadrate,  convex,  closely  adpressed,  completely  concealing  integument,  in  double  rows  on  odd  interspaces,  in 
single  rows  on  even  interspaces,  each  odd  interspace  with  median  row  of  short  stout  attenuate  erect  bristles,  recumbent 
scales  white  and  pale  fuscous,  darker  scales  forming  faint  maculations  on  dorsum.  Strial  scales  very  narrow.  Pygidium: 
broadly  exposed,  not  narrowed  to  broadly,  evenly  rounded  apex,  flat,  nearly  perpendicular.  Abdomen:  sterna  3 and  4 and 
anterior  portion  of  sternum  5 flat  medially,  subapical  constriction  of  sternum  5 distinct  laterally,  posteromedian  portion  of 
segment  broadly,  feebly  convex,  posterior  margin  slightly,  broadly  concave.  Spiculum  ventrale:  (Fig.  3).  Spermatheca: 

(Fig.  27). 

Discussion.— A small  Microtychius,  probably  a bud  predator;  collected  on  Prosopis  alba; 
known  only  from  the  type-series  from  northern  Argentina  (Fig.  58). 

As  discussed  above,  S.  concava  resembles  S.  asulcifera,  also  of  northern  Argentina.  The  fact 
that  S.  concava  is  known  only  from  females  is  intriguing  in  view  of  the  existence  of  virtually 
all  female  populations  of  the  related  S.  setosa  in  some  parts  of  the  United  States. 

4 —Sibinia  (Microtychius)  setosa  (LeConte),  new  combination 
(Figs.  6,  28,  47,  59,  60,  63) 


Tychius  setosus  LeConte  1876:  218.  Casey  1892;  Horn  1894;  Townsend  1895;  Wickham  1896-1898;  Griffith  1900;  Fall  1901; 
Knaus  1907;  Fall  and  Cockerell  1907;  Blackwelder  1947.  LECTOTYPE  (HERE  DESIGNATED),  female,  first  in  series  of 
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three  syntypes,  labelled  with  a golden  disc  and  “Type  5230”  “T.  setosus  Lee.”  (MCZ).  Type-locality:  Fort  Yuma, 
California. 

Tychius  subfasciatus  Casey  1892:  423.  Knaus  1903,  1905;  Fall  and  Cockerell  1907.  LECTOTYPE  (HERE  DESIGNATED), 
female,  third  in  series  of  four  syntypes,  labelled  “Tex”  (with  two  black  dots  before  “T”:  Big  Spring,  Texas),  “Casey 
bequest  1925”  and  “subfasciatus-  3 paratype  USNM  36771”  (USNM).  NEW  SYNONYMY. 

Tychius  sulcatulus  Casey  1897:  664.  LECTOTYPE  (HERE  DESIGNATED),  female,  first  in  series  of  10  syntypes,  labelled 
“Brownsville  Texas  Wickham”  “Pt.  Isabel”  “Casey  bequest  1925”  “Type  USNM  36763”  and  “ sulcatulus ” (USNM). 

NEW  SYNONYMY. 

Tychius  albidus  Schaeffer  1908:  219.  Tanner  and  Harris  1969.  LECTOTYPE  (HERE  DESIGNATED),  female,  labelled 
“Death  Valley  April  19  K.”  “on  Prosopis  juliflora"  “Brooklyn  Museum  Coll  1929”  “Type  USNM  2478”  and  “ Tychius 
albidus  Schaef.”  (USNM).  NEW  SYNONYMY. 

Tychius  (Microty chius)  subfasciatus:  Casey  1910;  Leng  1920;  Klima  1934. 

Tychius  (Microty chius)  setosus:  Casey  1910;  Leng  1920;  Klima  1934. 

Tychius  (Microty chius)  sulcatulus:  Casey  1910;  Leng  1920;  Klima  1934. 

Tychius  (Microty chius)  albidus:  Casey  1910;  Leng  1920;  Klima  1934. 

Tychius  (Microty chius)  puellus  Casey  1910:  137.  Leng  1920;  Klima  1934..  Holotype,  male:  Alpine,  Texas,  Type-USNM 
36778  (USNM),  NEW  SYNONYMY^ 

Tychius  (Microty chius)  atomus  Casey  1910:  137.  Leng  1920;  Klima  1934.  Holotype,  male:  Type-USNM  36773,  “Southern 
California”  (USNM),  NEW  SYNONYMY, 

Tychius  (Microty chius)  echinus  Casey  1910:  138.  Leng  1920;  Klima  1934.  Holotype,  female:  Tucson,  Arizona,  Type- 
USNM  36776  (USNM),  NEW  SYNONYMY. 

Tychius  (Microty chius)  hystrix  Casey  1910:  138.  Leng  1920;  Klima  1934.  Holotype,  female:  Tucson,  Arizona,  Type- 
USNM  36777  (USNM),  NEW  SYNONYMY, 

Tychius  (Microty chius)  vernillis  Casey  1910:  138.  Leng  1920;  Klima  1934.  LECOTYPE  (HERE  DESIGNATED),  female, 
first  in  series  of  four  syntypes,  labelled  “Ari”  (with  red  dot  over  black  dot  after  “i”:  Benson,  Arizona)  “Casey  bequest 
1925”  “Type  USNM  36772”  and  “ Microtychius  vernillis  Csy.”  (USNM).  NEW  SYNONYMY: 

Tychius  (Microtychius)  fatuus  Casey  1910:  139.  Leng  1920;  Klima  1934.  Holotype,  female:  Arizona,  Type-USNM  36766. 
(USNM).  NEW  SYNONYMY. 

Tychius  (Microtychius)  fraterculus  Casey  1910:  139.  Leng  1920;  Klima  1934.  Holotype,  female,  Tucson,  Arizona,  Type- 
USNM  36767  (USNM).  NEW  SYNONYMY. 

Tychius  (Microtychius)  dulcis  Casey  1910:  140.  Leng  1920;  Klima  1934.  LECTOTYPE  (HERE  DESIGNATED),  male, 
first  in  series  of  three  syntypes,  labelled  “St.  George  Utah  July  Wickham”  “Casey  bequest  1925”  “Type  USNM  36768” 
“dulcis  Csy”,  (USNM).  NEW  SYNONYMY. 

Microtychius  setosus:  Champion  1910. 

Microtychius  sulcatulus:  Champion  1910. 

Sibinia  sulcatula:  Rogers  et  al.  1975. 

Diagnosis.— (Figs.  59,  60).  Distal  portion  of  female  rostrum  sulcate;  round  scales  on  elytra 
sparse,  forming  transverse  diamond  shaped  fascia;  sternum  5 foveate  in  male;  internal  sac 
with  a few  large  spines  in  proximal  portion. 

Description—  Length:  male  1.30-1.82  mm,  female  1.30-1.82  mm.  Width:  male  0.58-0.85  mm,  female  0.59-0.89 
mm.  Integument:  rufous  to  piceous  on  broad  dorsomedian  transverse  band  and  lateromedian  portions  of  elytra,  piceous 
to  black  on  anterior  portion  of  pronotum,  tarsi,  and  antennae  usually  piceous  to  black.  Head:  white  and  ferruginous  scales 
intermixed  on  vertex.  Eye:  height  ca.  1.6x  length;  in  dorsal  view  flat  to  feebly,  convex.  Hind  margin  raised  by  distance  ca. 
equal  to  diameter  of  one  ocular  facet.  Frons:  much  wider  posteriorly  than  base  of  rostrum,  in  lateral  View  rounded  separately 
from  vertex  of  head.  Rostrum:  male  0.89-1.35x,  female  0.94-1.55x  pronotum  length.  In  dorsal  view  strongly,  evenly  tapered 
from  base  to  tip  in  male,  in  female  more  slender,  less  strongly  tapered,  sides  of  distal  portion  subparallel;  in  dorsal  profile 
feebly  to  strongly  rounded  at  extreme  base,  broadly  curved  over  antennal  insertions.  Distal  portion  of  male  short,  35-51%  of 
total  rostral  length,  feebly  tapered;  in  female  distal  portion  moderately  long,  35—40%  of  total  rostral  length  in  populations 
east  of  the  Pecos  River  in  Texas,  longer  and  more  slender,  43-58%  of  total  rostral  length  in  populations  west  of  the  Pecos 
River,  punctate  and  sulcate  nearly  to  tip  in  male  and  female.  Scales:  round  to  oblong,  concave  white  and  pale  ferruginous 
scales,  and  elongate  narrow  apically  blunt  to  pointed  white  and  ferruginous  scales  interspersed  on  sides  and  on  dorsolateral 
portions.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50  rounded  to  subapical  constriction  anteriorly;  in  lateral 
view  broadly  convex  from  base  to  subapical  constriction.  Pronotum  with  round,  white,  and  pale  ferruginous  scales  on  all 
but  laterobasal  portions  and  with  narrow  parallel  sided  ferruginous  feebly  raised  decurved  scales  intermixed  among  round 
scales;  scales  on  pleuron  indistinguishable  from  round  concave  scales  on  pronotum.  Elytra:  interspaces  flat,  feebly  impressed; 
apices  of  interspaces  4-6  prominent.  Each  interspace  with  round  to  oblong  white  to  pale  ferruginous  scales,  and  narrow, 
parallel  sided  apically  blunt  white  to  ferruginous  scales  in  triple  rows  on  odd  interspaces,  in  single  rows  on  even  interspaces; 
’round  scales  forming  mediobasal  circle  and  covering  variable  proportions  of  remainder  of  elytra  except  basal  0.33  of  inter- 
spaces 2 and  3;  lateral  rows  with  recumbent  elongate  scales  wherever  round  scales  are  absent,  elongate  slightly  raised  to 
fully  erect  scales  also  present  in  median  row  on  each  interspace;  strial  scales  white,  much  narrower  than  scales  on  interspaces. 
Abdomen:  in  male  sterna  3-4  flat  medially,  sternum  5 with  deep  median  fovea,  scales  arising  from  fovea  erect,  apically 
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pointed,  subapical  constriction  of  segment  feebly  developed  laterally,  posterior  margin  broadly,  shallowly  concave;  sternum  5 
of  female  broadly  convex  anteromedially,  broadly  constricted  subapically,  posteromedian  portion  of  segment  not  narrowed, 
posterior  margin  nearly  straight.  Femora:  profemur  ca.  1.2x  width  of  metafemur;  all  femora  with  concave  round  scales  and 
elongate  scales  intermixed  throughout.  Male  genitalia:  (Fig.  47).  Spiculum  ventrale:  (Fig.  6).  Spermatheca:  (Fig.  28). 

Discussion.—  A small  bud  predator Microty chius;  hosts  in  the  genus  Prosopis;  known  from 
southern  California,  southern  Nevada,  southwestern  Utah,  northwestern  and  southern  Arizona, 
southern  New  Mexico,  Texas,  Mexico  as  far  south  as  the  state  of  Oaxaca,  and  the  West  Indies 
(Jamaica  and  Netherlands  Antilles:  Aruba,  Conaire,  and  Curacao  (Fig.  63);  3,615  specimens 
examined.  Presence  in  the  Netherlands  Antilles  implies  that  the  species  also  occurs  in  northern 
South  America. 

Information  on  life  history  and  descriptions  of  the  immature  stages  of  S.  setosa  (as  S.  sulcatula) 
was  presented  by  Rogers  et  al.  (1975).  Larvae  develop  in  flower  buds  of  mesquite,  Prosopis 
glandulosa  var.  glandulosa,  and  probably  other  species  and  varieties  of  Prosopis,  section  Algarobia, 
in  the  United  States  and  Mexico.  In  Mexico  adults  were  collected  on  P.  laevigata.  Adults  are 
sometimes  very  abundant  on  these  plants.  They  have  been  collected  in  February  (1%),  March 
(6%),  April  (18%),  May  (15%),  June  (29%),  July  (14%),  August  (8%),  September  (3%),  October 
(5%),  November  (1%)  and  December  (1%)  and  are  most  abundant  when  the  mesquite  is  in 
bloom  or  soon  after. 

Larvae  were  parasitized  by  Eutrichosoma  mirabile  Ashmead  (Eutrichosomatidae)  which  emerged 
after  larvae  had  formed  pupal  cells. 

Several  more  or  less  distinct  forms  are  here  assigned  to  S.  setosa.  The  complex  pattern  of 
variation  of  the  North  American  mesquites  is  well  documented  although  there  is  not  a con- 
sensus on  interpretation  of  this  variation  (cf.  Benson  1941,  Johnston  1962).  Although  specific 
host  data  are  available  for  only  a relatively  small  number  of  weevil  populations,  it  is  apparent 
that  the  patterns  of  variation  in  the  weevils  and  that  in  the  mesquite  hosts  are  not  strictly  con- 
cordant. Johnston  (1962)  suggested  that  increase  in  the  incidence  of  mesquite  in  historic  times 
has  contributed  to  blurring  of  formerly  more  precise  geographic  distribution  patterns  by  in- 
creasing opportunity  for  gene  flow  between  formerly  isolated  populations.  If  this  is  true,  a 
similar  effect  on  weevils  associated  with  mesquite  might  be  expected. 

The  ranges  of  two  distinct  forms  of  S.  setosa  approach  each  other  but  apparently  do  not 
overlap  along  the  extreme  western  edge  of  the  Edwards  Plateau  in  Texas.  One  of  these,  a west- 
ern form  (Fig.  60),  occurs  in  the  Trans-Pecos  Region  of  Texas  and  in  north-central  Mexico 
(Fig.  63).  This  form  is  distinguished  by  the  long,  slender  rostrum  of  the  female  (rostrum  length/ 
pronotum  length  = 1.17—1 .38).  In  addition,  in  this  form  the  elongate  scales  on  the  pronotum 
are  relatively  narrow  and  tend  to  be  dark  ferruginous,  while  the  scales  in  the  median  row  on 
each  elytral  interspace  are  narrow,  erect  and  finely  acuminate.  The  round  scales  on  the  elytra 
are  very  dense  and  form  a complete  uninterrupted  row  on  interspaces  4—6.  The  types  of  Casey’s 
T.  puella  and  T.  echina  are  of  this  form  and  I refer  to  it  as  puella  in  the  following  discussion. 

The  other  form,  an  eastern  form  (Fig.  59),  occurs  throughout  Texas  east  and  south  of  the  west- 
ern edge  of  the  Edwards  Plateau  and  in  northeastern  Mexico  (Fig.  63).  In  this  form  the  rostrum 
of  the  female  is  distinctly  shorter  and  stouter  (rostrum  length/ pronotum  length  = 0.95—1.28), 
the  linear  scales  in  the  median  rows  of  the  elytral  interspace  are  stout,  apically  blunt,  very  feebly 
raised  and  strongly  decurved,  the  elongate  scales  on  the  pronotum  tend  to  be  broad  and  pale 
ferruginous,  while  the  round  white  scales  on  the  elytral  interspaces  tend  to  be  sparse,  not  forming 
continuous  uninterrupted  rows  on  interspaces  4—6.  The  lectotypes  of  both  S.  subfasciata  and 
S.  sulcatula  belong  to  this  form,  and  I refer  to  it  below  as  subfasciata. 

Two  additional  forms  of  S.  setosa  occur  in  sympatry  with  puella  or  subfasciata  in  western 
Texas,  eastern  New  Mexico  and  north-central  Mexico  at  the  localities  indicated  by  half  blackened 
dots  and  squares  (Fig.  63).  These  forms  have  characteristics  in  common  with  subfasciata  and 
puella  in  combinations  suggesting  that  they  are  hybrids  or  intergrades.  One  of  the  intergrade 
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Fig.  59-62,  Sibinia  spp.,  habitus:  59,  S.  setosa,  eastern  form  ( subfasciata ),  female,  College  Station,  Brazos  Co.,  Texas; 
60,  S.  setosa,  western  form  (puella ),  female,  3 mi  E Van  Horn,  Culberson  Co.,  Texas;  61,  S.  transversa,  female,  3 mi  E 
Van  Horn,  Culberson  Co.,  Texas;  62,  S.  cuauhtemoc,  male,  4 mi  S Acatepec,  Puebla,  Mexico.  (A,  lateral  view;  B,  dorsal 
view). 
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Fig.  63-66,  Sibinia  spp.,  distribution  records:  63,  S.  setosa;  64,  S.  Cuauhtemoc  and  S.  transversa;  65,  S.  variegata;  66, 
S.  simplex  and  S.  triseriata. 


Quaest.  Ent.,  1978  14(2) 


140 


Clark 


forms  closely  resembles  puella,  the  other  more  nearly  resembles  subfasciata.  The  form  resembl- 
ing puella,  hereafter  referred  to  as  the  puella  intergrade,  differs  from  puella  in  possession  of 
broader,  stouter,  usually  paler  elongate  scales  on  the  pronotum  and  elytral  interspaces.  There 
is  also  a tendency  in  this  form  for  the  round  scales  on  interspaces  4-6  to  be  thick  and  pale 
ferruginous  and  to  form  continuous  uninterrupted  rows.  The  female  rostrum  length  of  the 
puella  intergrade  (rostum  length/pronotum  length  = 1.19-1.43)  is  closer  to  puella  than  to 
subfasciata,  but  the  stout,  pale  colored  elongate  scales  more  nearly  resemble  the  elongate  scales  j 
of  subfasciata.  The  other  intermediate  form,  hereafter  referred  to  as  the  subfasciata  inter- 
grade, exhibits  almost  the  entire  range  of  variation  in  shape  and  length  of  the  rostrum  of  the 
female  between  the  extremes  exhibited  by  puella  and  subfasciata  (rostrum  length/pronotum 
length  = 1.08-1 .45).  The  distribution  of  round  white  scales  on  the  elytra  and  the  relative  width 
and  color  of  the  elongate  scales  on  the  pronotum  and  elytra  are  as  in  subfasciata.  There  are 
also  erect  scales  on  the  elytral  interspaces  as  in  puella,  but  these  are  distinctly  shorter  and 
stouter  than  the  erect  scales  in  that  form. 

The  subfasciata  intergrade  occurs  in  the  eastern  portion  of  the  zone  of  intergradation  in 
extreme  eastern  New  Mexico,  in  western  Pecos  County,  Texas,  and  eastward.  It  is  sympatric 
with  puella  and  the  puella  intergrade  in  the  extreme  western  portion  of  its  range  and  with 
subfasciata  to  the  east.  The  puella  intergrade  occurs  in  western  Texas  and  throughout  New 
Mexico  and  Chihuahua,  Mexico.  It  is  sympatric  with  subfasciata  and  the  subfasciata  inter- 
grade in  the  eastern  portion  of  its  range  and  with  setosa  in  the  western  part. 

Females  of  all  four  forms  were  taken  in  sympatry  in  Texas  in  western  Pecos  County  and 
in  eastern  Crockett  Country,  but  males  of  puella  and  subfasciata  were  not  observed  in  sympatry 
nor  were  males  of  either  taken  in  sympatry  with  females  of  the  other. 

Of  interest  is  the  fact  that  only  three  of  418  intergrade  specimens  examined  were  males. 

Two  of  these  males  were  collected  one  mile  SW  Penwell,  Ector  County,  Texas,  one  beating 
mesquite,  the  other  reared  in  the  laboratory  from  mesquite  buds.  The  other  male  came  from 
an  unspecified  locality  in  Pecos  County,  Texas.  At  both  localities  intergrade  females  as  well 
as  males  and  females  of  either  puella  or  subfasciata  were  sympatric. 

In  series  from  Trans-Pecos  Texas,  New  Mexico  and  Chihuahua  containing  only  puella  and 
the  intergrade  forms,  the  overall  ratio  of  males  to  females  in  the  material  examined  is  1:3. 
Excluding  intergrades  and  including  only  males  and  females  of  puella,  the  ratio  of  males  to 
females  is  still  unequal  (1:2).  In  series  from  east  of  the  Pecos  River  in  Texas  containing  only 
subfasciata  and  intergrade  individuals,  the  ratio  of  males  to  females  is  2:5,  but  when  inter- 
grade individuals  are  excluded  the  male/female  ratio  is  roughly  1 : 1 . In  considering  the  signif- 
icance of  these  unequal  sex  ratios.and  the  preponderance  of  females  among  the  intergrade 
forms,  sex  ratios  of  populations  outside  the  intergrade  zone  were  examined.  Unequal  sex  ratios 
were  also  found  in  populations  of  S.  setosa  from  southeastern  Arizona  (from  eastern  Maricopa 
and  Pima  counties  eastward)  where  of  185  specimens  examined,  only  three  were  males.  The 
forms  of  S.  setosa  from  this  region  are  similar  to  puella,  but  the  round  white  scales  in  the 
Arizona  specimens  are  somewhat  less  dense.  There  is  no  evidence,  however,  that  the  pre- 
dominantly female  populations  of  southeastern  Arizona  are  intergrades  or  are  of  hybrid  origin. 
Casey’s  S.  echina  and  S.  hystrix  from  Tucson  and  S.  vernillis  from  Benson  were  described  from 
this  area.  These  are  not  significantly  distinct  from  each  other.  Casey’s  S.  fatua  from  “Arizona” 
probably  came  from  this  area  also. 

The  presence  of  mostly  female  populations  in  southeastern  Arizona  and  the  high  percentage 
of  females  among  the  intergrade  forms  from  western  Texas  and  New  Mexico  suggests  the 
existence  of  parthenogenetic  races  or  species.  In  lizards  ( Cnemidophorus  spp.)  parthenogenetic 
species  of  hybrid  origin  are  known  from  southeastern  Arizona  (Lowe  et  al.  1970).  In  these 
lizards,  parthenospecies  inhabit  ecotonal  or  disturbed  habitats  while  the  parental  forms  occupy 
more  stable  habitats.  Both  southeastern  Arizona  and  the  western  Texas  areas,  where  unequal 
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sex  ratios  and  intergrades  or  hybrids  occur  among  the  weevils,  are  ecotonal,  and  the  possibility 
of  parthenogenesis  in  the  weevils  should  be  investigated. 

The  distinction  between  the  eastern  and  western  forms  becomes  less  marked  southward  in 
Mexico  west  of  the  Sierra  Madre  Oriental,  and  the  southern  half  of  the  state  of  San  Luis  Potosi 
and  areas  to  the  south.  Specimens  from  these  areas  have  very  sparse  round  white  scales  on  the 
elytra.  Males  closely  resemble  those  of  subfasciata  but  have  erect  scales  on  the  elytral  inter- 
spaces. These  scales  are  shorter,  stouter  and  somewhat  less  dense  than  the  erect  scales  in  puella 
from  northern  San  Luis  Potosi  and  northward. 

In  western  Arizona,  California,  Utah  and  Nevada  occur  several  more  or  less  morphologically 
distinct  forms,  each  of  which  appears  to  be  restricted  to  a limited  geographic  area.  All  of  these 
resemble  each  other  more  closely  than  they  resemble  the  forms  discussed  above,  although  they 
are  more  similar  to  puella  than  to  subfasciata.  The  form  occurring  in  southwestern  Arizona  and 
in  the  Imperial  Valley  of  California  has  very  pale  scales  and  pale  integument.  Yuma,  Arizona, 
the  type  locality  of  S.  setosa,  is  in  this  region.  In  eastern  San  Diego  County,  California,  lives 
a form  with  darker  elytra  and  shorter,  stouter  setae.  Specimens  from  the  Palm  Springs  area  of 
California  have  pale  integument  as  in  the  southwestern  Arizona  and  southeastern  California 
form,  but  also  have  the  white  scales  on  the  elytra  very  sparse  and  have  very  short,  apically 
blunt,  often  recumbent  to  only  slightly  raised  elongate  scales  on  the  elytra.  The  type  of  Casey’s 
S.  atoma  is  similar  to  these  and  may  have  come  from  this  area.  Specimens  from  the  Panamint 
Valley  of  California  closely  resemble  T.  atoma  but  the  erect  setae  on  the  elytra  are  longer  and 

more  erect.  Schaeffer’s  S.  albida  occurs  just  east  of  the  Panamint  Valley  in  Death  Valley.  This 
form  is  similar  to  the  Panamint  Valley  form  but  has  pale  integument  and  scales  and  has  fine 
inconspicuous  erect  setae  on  the  elytra.  Specimens  from  southern  Nevada,  northeastern  Arizona, 
and  southwestern  Utah  are  distinguished  by  possession  of  recumbent  rather  than  erect  setae 
on  the  elytral  interspaces.  Casey  named  this  form  S.  dulcis. 

The  West  Indian  specimens  closely  resemble  California-southeastern  Arizona  forms  in  rela- 
tively small  size  and  pale  coloration.  They  are  distinguished,  however,  by  somewhat  more  flat- 
tened form  and  possession  of  relatively  broad,  slightly  raised  scales  in  the  median  rows  on  the 
elytral  interspaces. 

I recognize  a single  varied  species  for  this  complex  of  forms,  even  though  the  eastern 
subfasciata  and  western  puella  are  readily  distinguishable  from  each  other,  and  the  apparent 
hybridization  and  introgression  along  the  zone  of  overlap  in  the  ranges  of  the  two  forms  indi- 
cated at  least  partial  restriction  to  gene  flow.  It  appears  that  the  “hybrid  zone”  is  a zone  of 
secondary  contact.  The  western  puella,  however,  is  not  easily  distinguished  from  .other 
“western”  forms  in  Mexico,  Arizona,  California,  Nevada,  and  Utah.  Detailed  analysis  of  the 
variation  of  the  entire  complex  is  needed.  The  possibility  of  parthenogenetic  race  formation  in 
western  Texas  should  also  be  investigated  and  the  relationship  of  intergrades  there  to  primarily 
female  populations  of  southeastern  Arizona  determined. 

5 -Sibinia  ( Micro ty chius)  transversa  (Casey),  new  combination 
(Figs.  4,  29,  48,  61,  64) 

Tychius  transversus  Casey  1897:  665.  LECTOTYPE  (HERE  DESIGNATED),  male,  standing  first  in  series  of  three 

syntypes,  labelled  “Tuc.  Ari.”  “Casey  bequest  1925”  “Type  USNM  36774”  “ Transversus ” (USNM). 

Tychius  (Microty chius)  transversus:  Casey  1910;  Leng  1920;  Klima  1934. 

Diagnosis.— (Fig.  61).  Pronotum  and  elytra  with  long  erect  acuminate  bristles  and  pattern  of 
of  white,  ferruginous  and  fuscopiceous  scales;  female  rostrum  abruptly  narrowed  distad  of 
antennal  insertions,  distal  portion  slender,  smooth. 

Description.—  Length:  male  1.23-1.71  mm,  female  1.40-1.82  mm.  Width:  male  0.65-0.83  mm,  female  0.65  0.93  mm. 
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Integument:  rufous  to  rufopiceous,  basal  portion  of  elytra.,  anterior  portion  of  pronotum,  and  sterna  darker.  Head:  punctures 
large,  interspaces  narrow,  cariniform.  Scales  on  vertex  conforming  to  contours  of  punctures,  pale  whitish  and  darker  ferrug- 
inous scales  intermixed.  Eye:  small,  height  ca.  1.7x  length;  in  dorsal  view  flat;  hind  margin  feebly  raised  by  distance  less  than 
diameter  of  one  ocular  facet.  Frons:  in  lateral  view  rounded  separately  from  vertex  of  head.  Rostrum:  male  0.86-1.10x, 
female  0.91-1.00x  pronotum  length.  In  dorsal  view  strongly,  evenly  tapered  from  base  to  antennal  insertions,  subparallel 
sided  to  tip;  in  dorsal  profile  strongly  rounded  just  distad  of  base.  Distal  portion  in  male  moderately  long,  53-62%  of  total 
rostral  length,  feebly  tapered,  smooth,  lateral  sulcus  obsolete;  in  female,  distal  portion  57-68%  of  total  rostral  length,  slender, 
subcylindrical,  impunctate.  Scales  round,  concave,  whitish  and  ferruginous  scales  intermixed  among  ferruginous  bristles. 

Prothorax:  in  dorsal  view  sides  strongly  rounded  rom  base  to  strongly  developed  subapical  constriction;  in  lateral  view  broadly  j 
evenly  convex,  subapical  constriction  distinct  on  dorsum.  Punctures  on  pronotum  large,  roughly  hexagonal,  interspaces  narrow, 
cariniform.  Scales  on  pronotum  round,  concave,  recumbent,  scales  on  lateromedian  portion  dark  ferruginous,  adpressed,  fitting 
contours  of  deep  punctures,  not  imbricated;  scales  on  pleuron  and  on  dorsolateral  and  median  portion  of  pronotum  white  to  pale 
fulvous,  imbricated,  concave  but  not  fitting  contours  of  punctures,  pronotum  and  upper  portion  of  pleuron  with  stout  erect  acum-i 
inate  ferruginous  bristles  interspersed  among  recumbent  scales.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50;  in  lateral  view 
flat  on  disc.  Interspaces  flat,  feebly  impressed,  odd  interspaces  distinctly  wider  than  even  ones,  apices  of  interspaces  4-6 
prominent.  Scales  on  interspaces  broad, rounded,  feebly  concave,  slightly  imbricated,  recumbent,  arranged  in  double  rows  on 
odd,  single  rows  on  even  interspaces,  white,  ferruginous,  and  fuscopiceous,  white  scales  forming  dorsomedian  macula  and 
complete  subapical  transverse  band,  odd  interspaces  with  erect  acuminate  ferruginous  bristles  in  uniform  single  median  rows, 
bristles  sometimes  also  present  in  apical  0.33  on  even  interspaces.  S trial  scales  narrow,  white.  Pygidium:  narrowly  exposed, 
flat,  broadly  rounded  apically  in  male,  slightly  smaller  and  more  narrowly  rounded  in  female.  Abdomen:  sternum  5 of  male 
with  anteromedian  portion  broadly,  distinctly  concave,  posteromedian  portion  of  segment  prominent,  subapical  constriction 
feebly  developed  laterally,  posterior  margin  of  segment  broadly,  deeply  emarginate;  in  female,  sternum  5 prominent,  posterior 
margin  of  segment  slightly  concave.  Femora:  narrow  at  base,  profemur  stout,  slightly  wider  than  metafemur,  gradually  inflated 
in  distal  0.66.  Tibiae:  pro-  and  mesotibiae  with  large  oblique  strongly  curved  mucrones,  metatibia  unarmed.  Male  genitalia: 

(Fig.  48).  Spiculum  ventrale:  (Fig.  4).  Spermatheca:  (Fig.  29). 

Discussion .-  A small  bud  predator  Micro ty chius;  hosts  Acacia  greggii  and  A.  roemeriana ; 
known  from  Texas  to  California  in  southwestern  United  States  (Fig.  64).  838  specimens 
examined. 

Adults  of  S.  transversa  were  collected  on  A.  greggii  at  several  different  localities  throughout 
the  range  of  the  species  and  on  fruiting  A.  roemeriana  in  Brewster  County,  Texas.  A few  adults 
were  taken  on  blooming  A.  berlandieri  in  Live  Oak  County,  Texas,  but  occurrence  of  weevils 
on  that  Acacia  appears  to  have  been  accidental.  Adults  have  been  collected  in  March  (5%), 

April  (16%),  May  (18%),  June  (31%),  July  (15%),  August  (8%),  September  (5%),  and  October 

(2%). 

Larvae  emerged  from  flower  buds  of  A.  greggii  taken  30  May,  1973,  9 mi  N Shafter,  Presidio 
County,  Texas  and  31  May,  1973,  10  mi  E Fort  Stockton,  Pecos  County,  Texas.  Pupae  were 
observed  in  both  lots  13  days  later  on  13  June  and  teneral  adults  were  noted  21  days  later  on 
4 July,  1973,  34  days  after  larval  emergence.  These  cultures  became  infested  with  mites  and 
the  pupal  cells  were  broken  open  in  order  to  isolate  uninfested  larvae  and  pupae.  This  dis- 
turbance may  have  delayed  development.  None  of  the  adults  survived  past  the  teneral  stage. 

The  sister  species  of  S.  transversa  is  probably  S.  cuauhtemoc  of  the  Valley  of  Tehuacan,  in 
the  states  of  Puebla  and  Oaxaca,  Mexico 

6—Sibinia  ( Micro  ty  chius)  cuauhtemoc , new  species 
(Figs.  49,  62,  64,  67-69) 

Holotype.- Male,  MEXICO:  Puebla,  5.1  mi  SW  Tehuacan,  27  July,  1974,  Clark,  Murray, 

Ashe,  Schaffner.  (USNM  #75392). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Para  types.  — Same  data  as  holotype  (238);  MEXICO:  Oaxaca,  5.5  mi.  NE  Huajuapan  de  Leon, 

14  July,  1974,  Clark,  Murray,  Ashe,  Schaffner  (15);  total  253,  distributed  to  various  collections. 

Diagnosis.  — { Fig.  62).  Scales  on  pleuron  (Fig.  69),  and  elytral  interspaces  (Fig.  67,  68)  round  to 
subquadrate,  concave,  broadly  imbricated,  fulvous  and  darker  golden  brown,  dark  scales  forming 
distinct  macula  on  elytra;  rostrum,  femora,  tibiae,  pronotum,  and  odd  elytral  interspaces  with 
stout  erect  acuminate  bristles;  in  female,  rostrum  abruptly  narrowed  distad  of  antennal  insertions, 
distal  portion  slender,  smooth  (Fig.  69). 
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Description.  — Length:  male  1.75-2.05  mm,  female  0.61-2.12  mm.  Width:  male  0.86-1.01  mm,  female  0.80—1.09  mm. 
Integument:  rufopiceous,  piceous  or  black  on  pronotum  and  sterna.  Eye:  (Fig.  69):  small,  height  ca.  1.7x  length,  in  dorsal 
view  nearly  flat;  hind  margin  feebly  raised  by  distance  ca.  equal  to  diameter  of  one  ocular  facet.  From:  feebly  to  distinctly 
rounded,  separated  from  vertex  of  head.  Rostrum:  male  0.81-0.92x,  female  0.98-1. 17x  pronotum  length.  In  dorsal  view 
tapered  from  base  to  antennal  insertions,  sides  subparallel  from  there  to  tip;  in  dorsal  profile  feebly  to  distinctly  rounded  at 
base.  Rostral  carinae  obsolete,  obscured  by  scales.  Distal  portion  in  male  short,  44-51%  of  total  rostral  length,  in  lateral 
view  evenly  tapered,  smooth,  impunctate;  in  female  (Fig.  69),  distal  portion  long,  56-64%  of  total  rostral  length,  cylindrical, 
smooth,  shining.  Scales  round,  concave,  recumbent,  broadly  imbricated,  erect  acuminate  ferruginous  bristles  interspersed 
on  dorsolateral  portion  of  rostrum  and  lateral  portion  of  frons.  Prothorax:  in  dorsal  view  sides  rounded  at  base,  broadly 
rounded  in  apical  0.50  to  strongly  developed  subapical  constriction;  in  lateral  view  broadly,  evenly  convex  from  base  to  dis- 
tinctly developed  subapical  constriction.  Scales  on  pronotum  large,  round,  concave,  striate,  pale,  brownish  white,  imbricated, 
recumbent,  pronotum  and  upper  portion  of  pleuron  with  broad  erect  acuminate  ferruginous  bristles  interspersed  throughout 
(Fig.  69)  except  on  posterolateral  portions,  usually  with  faint  dorsomedian  vitta  of  pale  whitish  scales,  scales  on  lower  portion 
of  pleuron  indistinguishable  from  concave  scales  on  pronotum.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.66;  in  lateral 
view  flat  on  disc.  Interspaces  convex,  odd  interspaces  slightly  wider  than  even  ones  (Fig.  67);  apices  of  interspaces  4-6  slightly 
prominent.  Scales  (Fig.  67,  68)  in  triple  rows  on  odd  interspaces,  in  single  rows  on  most  portions  of  even  interspaces,  large, 
convex,  closely  adpressed  to  surface  but  with  edges  broadly  upturned  (Fig.  67),  pale  yellowish  white,  fulvous  and  darker  brownish 
ferruginous,  different  colored  scales  forming  mediobasal  macula  and  broad  subapical  transverse  band,  darker  scales  covering 
areas  between  mediobasal  macula  and  transverse  band  and  between  mediobasal  macula  and  bases  of  interspaces  2-4,  each 
odd  interspace  wtih  median  row  of  erect  acuminate  bristles,  bristles  also  present  on  some  portions  of  even  interspaces;  scales 
on  sutural  interspaces  indistinguishable  from  scales  on  other  interspaces;  strial  scales  very  narrow  (Fig.  67,  68).  Pygidium: 
narrowly  exposed,  in  male  evenly,  broadly  rounded  at  apex,  feebly  convex,  perpendicular;  in  female,  pygidium  distinctly 
narrowed  to  rounded  apex,  flat,  oblique,  extending  slightly  beyond  elytral  apices.  Abdomen:  in  male  sterna  3 and  4 and 


Fig.  67-69,  Sibinia  Cuauhtemoc:  67,  basal  portion  of  left  elytron  (142.6x);  68,  scales  on  interspaces  4 and  5 (530.6x);  69, 
head  and  pronotum,  female,  lateral  view  (66. 3x). 
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anterior  portion  of  sternum  5 broadly  concave  medially  posteromedian  portion  of  sternum  5 pominent;  in  female,  sterna  3-4 
feebly  convex  medially,  anteromedian  portion  of  sternum  5 concave,  slightly  constricted  subapically,  posteromedian  portion 
narrowed,  slightly  prominent  but  not  producted  posteriorly.  Tibiae:  bearing  erect  bristles  and  recumbent  scales;  pro-  and 
mesotibiae  with  stout  curved  mucrones,  metatibia  with  smaller  oblique  mucro.  Male  genitalia:  (Fig.  49).  Spiculum  ventrale: 
as  in  S.  transversa  (cf.  Fig.  4).  Spermatheca:  as  in  S.  transversa  (cf.  Fig.  29). 

Discussion.—  A relatively  small  Microty chius,  probably  a bud  predator;  adults  collected  on 
Acacia  constricta  and  A.  subangulata;  known  only  from  the  type-series  from  the  Valley  of 
Tehuacan  in  the  Mexican  states  of  Oaxaca  and  Puebla  (Fig.  64). 

Adults  of  S.  cuauhtemoc  were  abundant  at  the  type  locality,  27  July,  1974,  on  fruiting 
A.  constricta,  but  although  a large  sample  of  pods  was  collected  at  the  time,  no  larvae  had 
emerged  after  three  days  and  no  weevil  infestation  was  evident.  Adults  were  more  abundant  on 
the  same  date  at  the  type  locality  on  A.  subangulata.  These  plants  were  in  bloom  but  no 
larvae  were  recovered  from  the  flower  buds. 

S.  cuauhtemoc  is  named  in  honor  of  the  Aztec  prince  who  led  resistance  to  the  Spanish 
conquest  of  Mexico. 

The  variegata  Group 

Diagnosis.  — (Figs.  70—74).  Hind  margin  of  eye  not,  or  only  feebly  raised;  frons  as  wide  or 
wider  than  rostrum  at  base,  rounded  separately  from  vertex  of  head;  rostrum  rounded  at  extreme 
base,  straight  to  just  basad  of  antennal  insertions;  dorsomedian  rostral  carina  obsolete;  pro- 
notum  strongly  rounded  from  base  to  distinct  subapical  constriction;  elytra  subparallel  sided 
in  dorsal  view;  pronotum  and  elytral  interspaces  with  elongate,  apically  blunt,  decurved,  white 
and  ferruginous  scales;  pygidium  (Fig.  77)  narrowly  exposed,  evenly  rounded  at  apex  in  male 
and  female,  not  or  very  slightly  visible  beyond  elytral  apices  in  dorsal  view,  nearly  vertical  in 
male,  slightly  oblique  in  female;  femora  with  round  white  flat  to  concave  scales,  and  elongate 
narrow  white  to  ferruginous  scales  intermixed  from  base  to  apices;  pro-  and  mesotibiae  with 
stout,  curved,  slightly  oblique  mucrones,  mucro  on  metatibia  slightly  more  slender,  more 
strongly  oblique;  spermatheca  with  distal  lobe  acute  (Figs.  30—32). 

Discussion.— The  variegata  group  includes  five  species  ( S . variegata,  S.  simplex,  S.  triseriatia, 

S.  ruidula,  and  S.  schaefferi ) of  the  southwestern  United  States  and  Mexico  (Figs.  65,  66,  78). 
The  species  are  associated  with  members  of  a complex  of  apparently  related  species  of  Acacia, 
including  the  familiar  A.  farnesiana,  all  of  which  have  an  inflorescence  of  yellow  flowers  in  a 
compact  globose  head  (see  Table  1).  They  bear  a general  resemblance  to  some  members  of 
the  genus  Ty chius,  which  explains  why  Casey  (1892)  and  others  assigned  some  of  them  ( S . 
variegata  and  S.  simplex,  along  with  many  other  subgenus  Microty  chius  members)  to  that 
genus,  and  also  explains  Casey’s  (1892)  assertion  that  the  genera  Ty  chius  and  Sibinia  “are 
not  very  well  distinguished  in  the  North  American  fauna”.  Some  of  the  resemblance  is  apparently 
due  to  convergence,  however;  the  variegata  group  and  its  sister  group,  the  sulcifera  group,  are 
derived  from  an  early  offshoot  from  the  Sibinia  stem  ancestor  which  had  many  characteristics 
of  the  “Itychus”  stock  (see  phylogeny  section). 

1— Sibinia  (Microty chius)  variegata  (Casey),  new  combination 
(Figs.  7,  30,  50,  65,70,435) 

Tychius  variegatus  Casey  1892:  420.  Fall  and  Cockerell  1907.  LECTOTYPE  (HERE  DESIGNATED),  female,  standing  first 

in  series  of  six  syntypes,  labelled  “Ari.”  (Benson,  Arizona).  “Casey  bequest  1925”  “Type  USNM  36761”  “ variegatus ” 

(USNM). 

Tychius  (Microty chius)  variegatus:  Casey  1910:  136;  Leng  1920;  Klima  1934. 

Microty  chius  variegatus:  Champion  1910. 

Sibinia  rubescens  Champion  1903:  209.  Klima  1934;  Blackwelder  1947.  Holotype:  female,  Durango  City,  Mexico  (BMNH). 

NEW  SYNONYMY. 
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Diagnosis.  — { Fig.  70).  Distal  portion  of  rostrum  in  male  short,  stout;  sternum  5 not  foveate; 
pronotum  and  elytra  with  elongate,  deeply  striate,  apically  bluntly  rounded,  white,  ferruginous, 
and  sometimes  dark  fuscopiceous  scales  in  triple  rows  on  odd  elytral  interspaces,  in  single 
median  rows  on  even  interspaces. 

Description.  — Length:  male  2.16-2.67  mm;  female  1.07-2.74  mm.  Width:  male  1.13-1.40  mm;  female  1.09-1.74 
Integument:  piceous  to  black,  rufopiceous  on  posterolateral  portions  of  elytra,  legs,  antennae,  and  distal  portion  of  rostrum) 
tarsi  piceous  to  black.  Head:  scales  on  vertex  broad,  parallel  sided,  bluntly  rounded  apically,  imbricated,  white  and  ferruginous 
scales  intermixed.  Eye:  height  ca.  1.4x  length;  in  dorsal  view  evenly,  feebly  convex;  hind  margin  feebly  raised  by  distance  less 
than  diameter  of  one  ocular  facet.  Frons:  slightly  wider  than  base  of  rostrum,  in  lateral  view  rounded  separately  from  vertex 
of  head.  Rostrum:  male  0.66-1. 05x,  female  0.70-1. 05x  pronotum  length.  In  dorsal  view  distinctly  tapered  from  base  to 
antennal  insertions,  distal  portion  more  strongly  tapered;  in  dorsal  profile  strongly  rounded  at  base,  straight  from  distad  of 
base  to  tip  in  female,  slightly  curved  over  antennal  insertions  in  male.  Distal  portion  in  male  short,  36-46%  of  total  rostral 
length,  stout,  strongly  tapered  in  lateral  view,  lateral  sulcus  distinct  in  basal  0.66;  in  female,  distal  portion  longer,  more  slender, 
37-49%  of  total  rostral  length,  strongly  tapered  to  acute  tip,  deeply  rugose  punctate  over  antennal  insertions.  Scales  on 
ventrolateral  portion  oblong,  concave,  recumbent,  white  to  pale  ferruginous,  scales  on  dorsum  and  upper  portion  of  sides 
short,  narrow  to  moderately  broad,  parallel  sided,  apically  blunt,  erect,  pale  to  dark  ferruginous.  Prothorax:  pronotum  with 
moderately  broad,  parallel  sided  to  slightly  attenuate,  apically  blunt,  strongly  decurved  scales,  and  with  round  concave  white 
to  pale  ferruginous  scales  laterally  and  in  mediobasal  patch;  pleuron  with  round,  concave,  white  scales, or  white  and  ferruginous 
scales  intermixed,  round  scales  covering  posterolateral  portions  of  pronotum,  intermixed  among  elongate  scales  on  upper 
portion  of  pleuron  and  lateral  portions  of  pronotum.  Elytra:  interspaces  slightly  convex,  odd  interspaces  broader  than  even 
ones,  slightly  raised,  especially  on  declivities.  Striae  deep,  with  deep  slightly  elongate  punctures.  Scales  in  median  rows  on 
elytral  interspaces  slightly  raised,  strongly  decurved;  sutural  interspaces  with  dense  basal  cluster  of  white  to  ferruginous  flat 
imbricated  round  scales;  strial  scales  slightly  narrower  than  scales  on  interspaces.  Abdomen:  in  male  sterna  3-4  broadly, 
feebly  concave  medially,  sternum  5 more  strongly  concave  but  not  foveate,  scales  on  median  portion  unmodified;  subapical 
constriction  distinct  laterally,  posterior  margin  of  segment  straight;  in  female,  sterna  3-4  and  anterior  portion  of  sternum  5 
convex  medially,  sternum  5 feebly  constricted  subapically,  posteromedian  portion  of  segment  feebly  prominent,  posterior 
margin  straight.  Male  genitalia:  (Fig.  50).  Spiculum  ventrale:  (Fig.  7).  Spermatheca:  (Fig.  30). 


Fig.  70—71,  Sibinia  spp.,  habitus:  70,  S.  variegata,  female,  7 mi  S Kent,  Culberson  Co.,  Texas;  71,  S.  simplex,  male,  5 mi  S 
Alpine,  Brewster  Co.,  Texas  (A,  lateral  view,  B,  dorsal  view). 
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Discussion.—  A relatively  large  seed  predator  Microtychius-,  hosts  Acacia  constricta  and 
A.  neovernicosa;  known  from  Chihuahuan  Desert  region  of  southwestern  Arizona,  southern 
New  Mexico,  the  Trans-Pecos  region  of  Texas  and  the  Mexican  states  of  Chihuahua,  Coahuila. 
Durango,  Nuevo  Leon,  San  Luis  Potosi,  Tamaulipas,  and  Zacatecas  (Fig.  65);  663  specimens 
examined. 

Adults  of  S.  variegata  have  been  collected  in  February  (1%),  April  (1%),  May  (7%),  June  (32%), 
July  (37%),  August  (15%),  and  September  (7%),  and  are  abundant  when  host  plants  are  in 
bloom  or  when  pods  are  present.  They  were  reared  from  larvae  which  emerged  from  pods  of 
A.  constricta,  collected  18  July  and  10  October,  1973,  8.3  mi  NE  Jaumave,  Tamaulipas,  Mexico. 
Pupae  were  noted  in  each  lot  at  intervals  between  183—215  days  from  the  time  the  pods  were 
collected.  One  adult  was  observed  emerging  from  the  pupal  skin  on  22  May,  1974,  231  days 
after  pods  were  collected.  These  data  indicate  that  there  is  one  generation  per  year  and  that 
overwintering  takes  place  as  larvae  in  the  pupal  cell  in  the  ground.  New  generation  adults  prob- 
ably emerge  in  the  spring  when  the  host  begins  to  bloom. 

Larvae  were  parasitized  by  Urosigalphus  breviovipositorus  Gibson  (Braconidae),  which 
emerged  after  larvae  had  formed  pupal  cells. 

S.  variegata  is  usually  microsympatric  on  both  of  its  known  hosts  with  another  variegata 
group  member,  the  bud  predator  S.  simplex,  from  which  adults  are  easily  distinguished  by 
larger  size,  triple  rather  than  single  rows  of  scales  on  odd  elytral  interspaces,  and  absence  from 
males  of  a median  fovea  on  sternum  5 . 

8 — Sibinia  ( Micro ty chius)  simplex  (Casey),  new  combination 
(Figs.  5,31,66,  71,435) 


Tychius  simplex  Casey  1892:  421.  Champion  1903;  Knaus  1903;  Fall  and  Cockerell  1907.  LECTOTYPE  (HERE  DESIGNATED), 
male,  first  in  series  of  seven  syntypes,  labelled  “Tex”  (black  dot  before  T:  El  Paso,  Texas),  “Casey  bequest  1925”  “Type 
USNM  36762”and  “ simplex ” (USNM). 

Tychius  (Microty chius)  simplex:  Casey  1910;  Leng  1920;  Klima  1934. 

Tychius  (Microtychius)  imbellis  Casey  1910:  140.  Leng  1920;  Klima  1934.  LECTOTYPE  (HERE  DESIGNATED),  female, 
first  in  series  of  two  syntypes,  labelled  “Ari”  (red  dot  over  black  dot  after  i:  Benson,  Arizona),  “Casey  bequest  1925” 

“Type  USNM  36758”  and  “ imbellis  Csy”  (USNM).  NEW  SYNONYMY. 

Tychius  (Microtychius)  porcatus  Casey  1910:  141.  Leng  1920;  Klima  1934.  Holotype  female:  Santa  Rita  Mountains,  Arizona, 
(USNM).  NEW  SYNONYMY. 

Tychius  (Microtychius)  curtipennis  Casey  1910:  141.  Leng  1920;  Klima  1934.  LECTOTYPE  (HERE  DESIGNATED),  female, 
first  in  series  of  two  syntypes,  labelled  “Del  Rio  W Tex”  “Casey  bequest  1925”  “Type  USNM  36760”  and  ''''Curtipennis 
Csy.”  (USNM).  NEW  SYNONYMY. 

Microtychius  simplex:  Champion  1910. 

Diagnosis.—  (Fig.  71).  Round  white  scales  limited  to  venter  and  femora;  scales  in  single 
median  row  on  elytral  interspaces  2—10;  sternum  5 foveate  in  male. 

Description.—  Length:  male  1.54-1.92  mm,  female  1.54-1.92  mm.  Width:  male  0.75-1.01  mm;  female  0.73-0.96 
mm.  Integument:  rufopiceous,  piceous  or  black  on  anterior  portion  of  pronotum  and  venter,  tarsi  darker  than  tibiae.  Head: 
scales  on  vertex  moderately  broad,  parallel  sided,  apically  blunt,  imbricated,  white  and  pale  ferruginous  scales  intermixed. 

Eye:  height  ca.  1.8x  length;  in  dorsal  view  flat;  hind  margin  raised  by  distance  slightly  greater  than  diameter  of  one  ocular 
facet.  Frons:  ca.  as  wide  as  base  of  rostrum,  scales  dense,  recumbent.  Rostrum:  male  0.91— 1.09x,  female  1.02-1.33x 
pronotum  length.  In  dorsal  view  strongly  tapered  from  base  to  antennal  insertions,  sides  of  distal  portion  subparallel;  in 
dorsal  view  strongly  tapered  from  base  to  antennal  insertions;  in  dorsal  profile  strongly  rounded  at  extreme  base,  distinctly 
curved  over  antennal  insertions  in  male,  more  broadly  curved  in  female.  Distal  portion.in  male  moderately  long,  28-40% 
of  total  rostral  length,  slightly  tapered,  lateral  sulcus  distinct  almost  to  tip;  in  female  distal  portion  longer,  39-40%  of 
total  rostral  length,  nearly  straight,  subcylindrical,  shallowly  rugose  punctate  over  antennal  insertions,  lateral  sulcus  obsolete 
just  distad  of  insertions.  Prothorax:  scales  on  pronotum  elongate,  apically  rounded,  recumbent,  white  and  slightly  narrower 
ferruginous  scales  intermixed,  usually  with  round  white  concave  scales  on  posterolateral  portions;  scales  on  pleuron  round 
to  oblong,  concave,  white,  limited  to  lower  0.33  anteriorly,  replaced  dorsally  by  elongate  scales.  Elytra:  interspaces  slightly 
convex,  feebly  impressed,  odd  interspaces  not  wider  than  even  ones,  apices  of  interspaces  4-6  feebly  prominent.  Scales  on 
interspaces  similar  in  shape  and  color  but  slightly  narrower  than  scales  on  pronotum,  slightly  raised,  decurved;  sutural  inter- 
spaces with  basal  cluster  of  round  flat  white  scales,  and  with  diffuse  sutural  row  of  such  scales  from  base  to  apices;  strial  scales 
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narrower  than  scales  on  interspaces.  Abdomen:  in  male  sterna  3-4  flat,  sternum  5 foveate,  feebly  developed  subapical  con- 
striction obsolete  medially,  distinct  laterally  and  medially,  posteromedian  portion  of  segment  feebly, broadly'  prominent, 
posterior  margin  shallowly  conca \e.  Male  genitalia:  indistinguishable  from  S.  ruidula  (cf.  Fig.  51).  Spiculum  ventrale:  (Fig.  5). 
Spermatheca:  (Fig.  31). 

Discussion.— A relatively  small  Microty chius  bud  predator  of  Acacia  constricta  and  A.  neo- 
vernicosa;  range  (Fig.  66)  coextensive  with  that  of  S.  variegata  (Fig.  65);  1418  specimens 
examined. 

Adults  of  S.  simplex  were  collected  on  A.  constricta  and  A.  neovernicosa  in  Texas,  and  on 
A.  constricta  in  the  states  of  Tamaulipas  and  San  Luis  Potosi,  Mexico  in  February  (1%), 

April  (3%),  May  (7%),  June  (30%),  July  (31%),  August  (17%),  September  (10%),  and  October 
(1%).  There  is  no  evidence  of  preference  for  one  or  the  other  of  the  two  host  species  which  are 
frequently  sympatric  in  western  Texas.  Larvae  emerged  from  flower  buds  taken  from  both  acacias 
on  30  and  31  May  in  Brewster,  Presidio  and  Reeves  Counties,  Texas.  In  the  laboratory  pupae  were 
first  noted  six  days  from  the  time  buds  were  collected  and  after  1 1 more  days  pupae  and  a few 
teneral  adults  were  recovered.  Twenty-nine  days  after  larvae  emerged  from  buds,  some  adult 
weevils  had  emerged  from  pupal  cells.  There  are  probably  two  or  more  generations  per  year 
as  the  host’s  blooming  period  extends  beyond  late  June  or  early  July  when  these  adults  pre- 
sumably would  have  been  ready  to  oviposit. 

Larvae  of  S.  simplex  were  parasitized  by  Eutrichosoma  mirabile  Ashmead  (Eurtichosomaticae) 
and  Tetrastichus  sp.  (Eulophidae)  which  emerged  after  larvae  formed  pupal  cells. 

9 Sibinia  (Microty chius)  triseriata,  new  species 
(Figs.  66,72,435) 

Holotype.—  Male,  Texas:  Jim  Wells  Co.,  1.4  mi  S Premont,  10  April,  1973,  W.E.  Clark 
USNM  #75393). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.—  Same  data  as  holotype  (22);  TEXAS,  Atascosa  Co.,  5 mi.  S Campbellton, 

29  March,  1972,  C.W.  O’Brien  (6);  Bexar  Co.,  San  Antonio,  10  May,  1907,  E.A.  Schwarz 
(1),  no  locality  given,  6 May,  1938,  from  Peach  jarring  (1);  Dimmit  Co.,  7 mi  N.  Carrizo 
Springs,  27  March  , 1972,  C.W.  O’Brien  (3);  Duval  Co.,  San  Diego,  25  May,  Hubbard  & Schwarz 
(1);  Jim  Wells  Co.,  1 mi  N Premont,  1 1 April,  1971,  W.E.  Clark  (29),  the  same,  except-8 
April,  1971  (8),  1 mi  S Premont,  24  April,  1973,  W.E.  Clark  (3),  6 mi  S Ben  Bolt,  29  March, 

1970,  W.E.  Clark  (1),  Alice,  8 June,  1912,  on  Sidero carpus  (2);  Kleberg  Co.,  Riviera,  23  April 
1973  (6);  Riviera,  27  March,  1973,  W.E.  Clark  (4);  LaSalle  Co.,  Cotulla,  27  March,  1908, 

Jones  & Pratt,  Mimosa  borealis  (1);  Uvalde  Co.,  5 mi  W Uvalde,  25  April,  1970,  W.E.  Clark  (1); 
Webb  Co.,  18  mi  N Laredo,  18  October,  1970,  L.&C.W.  O’Brien  (1);  MEXICO:  Tamaulipas, 

17  mi  S Neuvo  Laredo,  30  June,  1965  (2):  8.5  mi  S Soto  La  Marina,  14  July,  1973,  G.C.  Gaumer 
and  W.E.  Clark  (1);  total  93,  distributed  to  various  collections. 

Diagnosis.— (Fig.  72).  Round  white  scales  absent  from  upper  portion  of  pleuron,  dorso- 
lateral portions  of  pronotum,  and  from  elytra;  scales  in  triple  rows  on  odd  elytral  interspaces, 
in  single  row  on  each  even  interspace;  sternum  5 foveate  in  male. 

Description.—  Length:  male  1.64-1.92  mm,  female  1.75-1.92  mm.  Width:  male  0.80-1.01  mm,  female  0.85-0.96 
mm.  Integument:  rufopiceous,  piceous,  or  black  on  anterior  portion  of  pronotum  and  venter,  tarsi  darker  than  tibiae. 

Head:  scales  on  vertex  broad,  parallel  sided,  apically  blunt,  imbricated,  white  scales  and  narrower  pale  ferruginous  to  rufo- 
piceous scales  intermixed.  Eye:  height  ca.  1.5x  length;  in  dorsal  view  flat;  hind  margin  raised  by  distance  ca.  equal  to  diameter 
of  one  ocular  facet.  Frons:  ca.  as  wide  as  base  of  rostrum.  Rostrum:  male  0.91-1.08x,  female  1.07-1. 23x  pronotum  length. 

In  dorsal  profile  feebly  curved  over  antennal  insertions  in  male,  nearly  straight  in  female.  Distal  portion  in  male  short,  33-43% 
of  total  rostral  length,  in  lateral  view  slightly  tapered;  in  female,  distal  portion  longer,  34-52%  of  total  rostral  length.,  in 
lateral  view  tapered,  deeply  rugose  punctate  over  antennal  insertions.  Prothorax:  scales  on  pronotum  elongate,  bluntly  rounded 
apically,  recumbent,  white  scales,  narrower  pale  ferruginous  scales,  and  still  narrower,  striate  rufopiceous  scales  intermixed, 
usually  with  round  white  concave  scales  on  extreme  posterolateral  portion  and  in  small  mediobasal  patch;  scales  on  pleuron 
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round,  concave,  white,  limited  to  lower  0.33  medially,  replaced  dorsally  by  elongate  scales.  Elytra:  interspaces  flat,  odd 
interspaces  wider  than  even  ones,  not  distinctly  raised,  apices  of  interspaces  4-6  slightly  prominent.  Scales  similar  to  those 
on  pronotum,  those  in  lateral  rows  recumbent,  decurved,  those  in  median  rows  slightly  raised,  strongly  decurved;  sutural 
interspaces  with  basal  cluster  of  round  flat  white  scales  and  usually  with  complete  diffuse  sutural  row  of  such  scales.  S trial 
scales  slightly  narrower  than  scales  on  interspaces.  Abdomen:  in  male  sternum  5 with  deep  median  fovea,  subapical  constriction 
obsolete,  posterior  margin  of  segment  broadly,  evenly  concave;  in  female,  subapical  constriction  of  sternum  5 strongly  developed, 
posteromedian  portion  of  segment  broadly  prominent.  Male  genitalia:  indistinguishable  from  S.  ruidula  (cf.  Fig.  51).  Spiculum 
ventrale:  as  in  S.  ruidula  (cf.  Fig.  8).  Spermatheca:  as  in  S.  ruidula  (cf.  Fig.  32). 

Discussion.— A.  relatively  small  Microty chius,  probably  a bud  predator;  collected  on  Acacia 
schaffneri  and  A farnesiana;  occurs  in  the  Acacia  Grassland  vegetation  zone  of  southern  Texas 
and  Tamaulipas,  Mexico  (Fig.  66);  92  specimens  examined. 

S.  triseriata  is  probably  a bud  predator,  but  attempts  to  rear  it  from  larvae  were  unsuccess- 
ful. Adults  have  been  collected  in  March  (28%),  April  (33%),  May  (17%),  June  (11%),  July  (6%),. 
and  October  (6%)  in  Jim  Wells  and  Kleberg  Counties,  Texas,  on  Acacia  farnesiana  and  on 
A.  schaffneri.  Both  of  these  acacias  may  be  hosts,  but  weevils  were  not  collected  on  A.  farn- 
esiana in  areas  where  A.  schaffneri  was  not  also  present.  The  distribution  of  A.  schaffneri  in 
Texas  is  closely  coincident  with  that  of  S.  triseriata  (see  Turner  1959).  Near  Del  Rio,  Texas, 

A.  schaffneri  is  replaced  by  A.  noevernicosa  and  S.  triseriata  is  replaced  by  its  sister  species, 

S.  simplex,  which  develops  on  A.  neovernicosa.  Adults  of  S.  triseriata  were  abundant  on  A. 
schaffneri  when  pods  were  present  but  no  larvae  were  found  in  the  pods.  Records  of  S.  triseri- 
ata on  Mimosa  borealis  and  Siderocarpus  ( Pithecellobium)  are  probably  attributable  to  chance 
occurrence  of  weevils  on,  or  misidentification  of  the  plants. 

Adults  of  S.  triseriata  are  distinguished  from  those  of  its  sister  species,  S.  simplex,  by  triple 
rows  of  scales  on  odd  elytral  interspaces.  In  addition,  the  distal  portion  of  the  rostrum  is  more 
deeply  rugose-punctate,  the  scales  usually  brighter  rufopiceous  in  S.  triseriata.  The  species  is 
likely  to  be  confused  with  S.  ruidula  with  which  it  was  taken  in  sympatry  at  several  localities; 
adults  of  the  two  are  distinguished  by  the  characters  listed  in  the  discussion  of  S.  ruidula. 

10 —Sibinia  (Microty chius)  ruidula,  new  species 
(Figs.  8,  32,  51, 73,  75,  76,  78,  435) 

Holotype.—  Male,  TEXAS:  Hidalgo  Co.,  4 mi  N Delfina,  27  March,  1970,  W.E.  Clark 
(USNM  #75394). 

Allotype.— Female,  same  data  as  holotype  (USNM). 

Paratypes.—  Same  data  as  holotype  (84);  distributed  to  various  collections. 

Diagnosis.—  (Fig.  73).  Round  white  scales  absent  from  upper  portion  of  pleuron  and  elytral 
interspaces;  sternum  5 of  male  not  foveate;  scales  in  double  or  triple  rows  on  odd  elytral  inter- 
spaces, single  rows  on  even  interspaces  (Fig.  75,  76). 

Description.—  Length:  male  1.54-1.78  mm,  female  1.71-1.85  mm.  Width:  male  0.76-0.86  mm,  female,  0.78-0.93 
mm.  Integument:  piceous  to  black,  rufoferruginous  or  rufopiceous  on  elytral  interspaces  3-7,  antennae  and  distal  portion  of 
rostrum,  tarsi  darker  than  tibiae.  Eye:  height  ca.  1.6x  length;  in  dorsal  view  nearly  flat;  hind  margin  raised  by  distance  ca. 
equal  to  diameter  of  one  ocular  facet.  Frons:  slightly  wider  than  base  of  rostrum.  Rostrum:  male  0.91-1.16x,  female  0.95- 
1.26x  pronotum  length.  In  dorsal  profile  feebly  rounded  at  base,  broadly  curved  over  antennal  insertions.  Distal  portion  in 
male  short,  29—39%  of  total  rostral  length,  tapered,  lateral  sulcus  distinct  in  basal  0.50;  in  female,  distal  portion  longer, 

39-51%  of  total  rostral  length.  Scales  on  sides  elongate,  apically  blunt  to  truncate,  white,  narrower  pale  fulvous  and  even 
narrower  ferruginous  to  fuscoferruginous  intermixed;  scales  between  dorsal  margins  of  eyes  short,  but  fully  erect.  Prothorax: 
scales  on  pronotum  elongate,  apically  blunt,  feebly  striate,  recumbent,  decurved,  ferruginous  to  fuscopiceous  and  slightly 
broader  white  and  pale  ferruginous  scales  intermixed,  also  with  small  mediobasal  patch  of  round  white  scales;  scales  on  lower 
portion  of  pleuron  round,  white,  a few  broad  white  to  pale  ferruginous  elongate  scales  on  upper  portion  of  pleuron  and  on 
posterolateral  portion  of  pronotum.  Elytra:  interspaces  narrow,  flat,  feebly  impressed,  odd  interspaces  wider  than  even  ones 
(Fig.  75),  especially  on  disc;  apices  of  interspaces  4—6  prominent.  Scales  on  interspaces  (Fig.  76)  similiar  to  those  on  pro- 
notum, in  double  to  triple  rows  on  odd  interspaces,  in  single  rows  on  even  interspaces,  scales  in  lateral  rows  recumbent, 
scales  in  median  rows  slightly  raised;  sutural  interspaces  with  basal  patch  of  oblong  white  scales;  strial  scales  narrower  than 
scales  on  interspaces  (Fig.  75,  76).  Abdomen:  in  male  sterna  3-4  flat  medially,  sternum  5 feebly  constricted  subapically, 
posteromedian  portion  not  prominent,  posterior  margin  broadly,  shallowly  concave;  in  female,  sterna  3-4  and  median  portion 
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Fig.  72—74,  Sibinia  spp.,  habitus:  72,  S.  triseriata,  female,  1 mi  N Premont,  Jim  Wells  Co.,  Texas,'  73,  S.  ruidula,  female, 
Uvalde,  Uvaldfe  Co.,  Texas;  74,  S.  schaefferi,  female,  35  mi  S Puebla,  Puebla,  Mexico  (A,  lateral  view;  B,  dorsal  view). 
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i,  scales  on  interspace  5 (636. 8x);  77,  elytral  apices  and  pygidium 
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of  sternum  5 feebly  convex,  subapical  constriction  of  sternum  5 distinct,  posteromedian  portion  of  segment  broadly  prom- 
inent, posterior  margin  nearly  straight.  Male  genitalia:  (Fig.  51).  Spiculum  ventrale:  (Fig.  8).  Spermatheca:  (Fig.  32). 

Discussion.— A small  bud  predator  Microty chius;  hosts  Acacia  farnesiana  and  A.  schaffneri; 
occurs  in  the  Acacia  Grassland  vegetation  zone  of  southern  Texas  and  probably  in  Tamaulipas, 
Mexico,  and  in  the  Mesquite  Grassland  vegetation  zone  in  the  Mexican  states  of  Durango, 
Hidalgo,  Jalisco,  Nuevo  Leon,  and  Zacatecas  (Fig.  78);  495  specimens  examined. 

Adults  of  S.  ruidula  were  collected  on  A.  farnesiana  and  A.  schaffneri  var.  schaffneri  in  the 
state  of  Hidalgo,  Mexico,  and  on  A.  farnesiana  and  A.  schaffneri  var.  bravoensis  in  Texas.  They 
were  abundant  when  their  hosts  were  in  bloom,  and  have  been  collected  in  January  (2%), 
February  (6%),  March  (29%),  April  (37%),  May  (1 1%),  June,  July,  August,  November  and 
December  (3%  each). 

Adults  were  reared  from  larvae  which  emerged  from  flower  buds  of  A.  farnesiana  and  A. 
schaffneri  collected  in  Jim  Wells  and  Kleberg  Counties,  Texas.  Adults  of  Sibinia  inermis 
were  also  reared  from  buds  taken  from  the  same  trees  at  each  locality.  The  duration  of  the 
prepupal  period,  7 to  1 1 days,  and  the  pupal  period,  11  to  14  days,  in  S.  ruidula,  is  about 
the  same  as  in  S.  inermis . Adults  of  both  weevil  species  were  frequently  found  together  on 
A.  farnesiana  and  A.  schaffneri  which  grow  side  by  side  throughout  much  of  southern  Texas 
and  Mexico.  A.  farnesiana  and  A.  schaffneri  are  closely  related  species  and  there  is  evidence 
of  hybridization  between  them  (see  Isele-y  1969)  so  it  is  not  surprising  that  S.  ruidula  can  use 
both  plants  as  hosts. 

Adults  of  S.  ruidula  closely  resemble  and  are  likely  to  be  confused  with  those  of  S.  triseriata; 
the  two  species  are  apparently  microsympatric,  at  least  in  southern  Texas.  Males  are  easily 
distinguished  by  absence  of  a median  fovea  on  sternum  5 in  S.  ruidula.  Females  of  S.  triseriata 
are  distinguished  by  the  longer  distal  portion  of  the  rostrum. 

Specimens  of  S.  ruidula  from  the  Mexican  states  of  Durango,  Zacetecas,  Jalisco  and  Hidalgo 
are  distinguished  from  those  from  Texas  by  the  longer  female  rostrum.  Specimens  from  these 
areas,  from  the  localities  listed  in  appendix  I,  are  excluded  from  the  type  series. 

1 1—  Sibinia  (Microty chius)  schaefferi,  new  species 
(Figs.  52,  74,  78,435) 

Holotype.— Male,  MEXICO:  Pueblo,  13.3  mi  NE  Tehuitzingo,  13  — 14  July,  1974,  Clark, 
Murray,  Ashe,  Schaffner  (USNM  #75395). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.-  Same  data  as  holotype  (15);  MEXICO,  Guerrero,  Iguala,  8-9  July,  1974,  Clark, 
Murray,  Ashe,  Schaffner,  on  Acacia  farnesiana  (3);  Mexico,  Tonatico,  6 July,  1974,  Clark, 
Murray,  Ashe,  Schaffner,  on  Acacia  farnesiana  (1);  Oaxaca,  Huajuapan  de  Leon,  28  June,  1971, 
G.B.  Marshall,  on  Acacia  (2),  10  mi  N Miltepec,  15-16  July,  1971,  Clark,  Murray,  Hart, 
Schaffner  (3);  Puebla,  16  mi  NW  Acatlan,  14  July,  1974,  Clark,  Murray,  Ashe,  Schaffner  (2); 

1 1.8  mi  NW  Izucar  de  Matamoros,  13  July,  1974,  Clark,  Murray,  Ashe,  Schaffner  (1);  35  mi 
S Puebla.  25  February,  1953,  D.G.  Kissinger  (12);  total  34,  distributed  to  various  collections. 

Diagnosis.  — (Fig.  74).  Upper  portion  of  pleuron  and  dorsolateral  portions  of  pronotum  with 
round  white  scales;  white  scales  on  elytra  limited  to  sutural  interspaces;  sternum  5 foveate  in 
male. 

Description.—  Length:  male  1.47-1.61  mm,  female  1.47—1.64  mm.  Width:  male  0.74-0.80  mm,  female  0.70-0.85 
mm.  Integument:  piceous  to  black  on  anterior  portion  of  pronotum  and  sterna,  remainder  of  pronotum  and  elytra  rufo- 
piceous,  legs  and  antennae  rufous  to  ferruginous,  tarsi  piceous  to  black.  Head:  scales  on  vertex  short,  linear,  apically  blunt, 
imbricated,  white  scales,  pale  ferruginous  scales  and  rufoferruginous  scales  intermixed.  Eye:  small,  height  ca.  1.6x  length;  in 
dorsal  view  nearly  flat;  hind  margin  feebly  raised  by  distance  somewhat  less  than  diameter  of  one  ocular  facet.  Frons:  slightly 
wider  than  base  of  rostrum,  in  lateral  view  rounded  separately  from  rostrum.  Rostrum:  male  1.00-1.16x,  female  1.14-1.29x 
pronotum  length.  Distal  portion  in  male  moderately  long,  43-47%  of  total  rostral  length,  feebly  tapered  in  lateral  view;  in 
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Fig.  78-82.  Sibinia  spp.,  distribution  records:  78,  S.  ruidula  and  S.  schaefferi;  79,  S.  grisea;  80,  S.  vosei;  81,  S.  fulva  and 
S.  inornata;  82,  S.  furfurosa,  S.  hispaniolae,  S.  pulcherrima,  and  S.  solans. 
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female,  distal  portion  longer,  48-55%  of  total  rostral  length,  slender.  Scales  suberect.  Prothorax:  pronotum  with  elongate 
apically  blunt  recumbent  decurved  ferruginous  and  white  scales,  and  with  round  to  oblong,  flat  to  concave  recumbent  white 
scales  on  upper  portion  of  pleuron  and  on  lateral  portions  and  in  median  vitta  on  pronotum,  ferruginous  scales  and  white 
scales  intermixed  on  upper  portion  of  pleuron  and  lateral  portions  of  pronotum.  Elytra:  interspaces  flat,  feebly  impressed. 

Scales  on  interspaces  elongate,  linear  to  spatulate,  apically  bluntly  rounded,  white  scales,  narrower  pale  ferruginous  scales, 
and  darker  ferruginous  to  rufopiceous  scales  in  single  median  row  on  each  even  interspace,  in  triple  rows  on  odd  interspaces; 
scales  in  lateral  rows  recumbent,  scales  in  median  rows  feebly  raised,  decurved,  sutural  interspaces  with  basal  patch  and 
sutural  row  of  round  to  oblong,  flat,  white  to  pale  ferruginous  scales.  Abdomen:  sternum  5 of  male  not  constricted  subapically, 
with  small  shallow  median  fovea;  in  female,  sternum  5 broadly  convex  medially,  feebly  constricted  subapically,  posteromedian 
portion  of  segment  feebly  prominent,  posterior  margin  straight.  Male  genitalia:  (Fig.  52).  Spiculum  ventrale:  as  in  S.  ruidula 
(cf.  Fie.  8).  Spermatheca:  as  in  S.  ruidula  (cf.  Fig.  32). 

Discussion.  — A relatively  small  Microty chius,  probably  a bud  predator;  hosts  in 
Acacia  schaffneri  and  A.  farnesiana',  known  from  type  series  from  Balsas  River  Drainage  Basin 
in  the  Mexican  states  of  Guerrero,  Mexico,  Oaxaca,  and  Puebla  (Fig.  78). 

S.  schaefferi  adults  were  collected  at  the  type  locality  on  plants  of  A.  schaffneri,  and  at 
Tonatico,  Mexico,  and  Iguala,  Guerrero,  on  those  of  A.  farnesiana.  The  species  is  probably  a 
bud  predator,  but  adults  have  not  been  reared  frorn  larvae.  Adults  have  been  collected  in 
February,  June,  and  July.  The  specimens  collected  at  Tonatico  and  at  Iguala  were  micro- 
sympatric  with  adults  of  another  bud  predator,  S.  inermis. 

The  sister  species  of  S.  schaefferi,  S.  ruidula  of  the  Mesquite  and  Acacia  Grassland  vegetation 
zones  on  the  Mexican  High  Plateau,  also  has  A.  farnesiana  and  A.  schaffneri  as  hosts.  Its  range 
appears  to  be  exclusive  of  that  of  S.  schaefferi. 

S.  schaefferi  is  named  in  honor  of  the  American  coleopterist,  Charles  A.  Schaeffer. 

The  “Itychus”  Stock 

Diagnosis.—  Head  strongly  constricted  behind  eyes  (Figs.  96-98,  105,  106);  hind  margin  of 
eyes  and  frons  abruptly  raised  above  level  of  vertex  of  head  (Fig.  96,  98,  106);  pronotum 
deeply  constricted  subapically,  anterodorsal  prominently  concave  (Fig.  98,  105),  the  anterolateral 
margins  swollen  into  large  postocular  lobes  (Figs.  96,  106);  femur  with  ventral  channel  which  re- 
ceives tibia  (Fig.  99) 

Discussion.—  This  group  includes  15  species  ( S . amplificata,  S.  impensa,  S.  bufemorata,  S. 

S.  bufemoratoides,  S.  distorta,  S.  longirostris,  S.  schwarzi,  S.  castoroides,  S.  galbina,  S.  grisea, 

S.  griseoides,  S.  warneri,  S.  alvarengae,  S.  vosei,  and  S.  fulva ) whose  composite  ranges  extend 
from  the  southwestern  United  States  to  northern  Argentina  (Figs.  58,  79-81).  Known  “Itychus” 
stock  member  hosts  belong  to  the  genus  Acacia,  subgenus  Senegalia  (see  Table  1).  The  group 
is  paraphyletic,  hence  the  term  “stock”,  as  opposed  to  the  “species  group”  designation  reserved 
for  monophyletic  groups.  The  character  states  listed  in  the  diagnosis  are  inferred  in  the  Sibinia 
stem  ancestor  (see  phylogeny  section,  p.  321).  In  a few  “Itychus”  stock  members  some  of 
these  features  appear  to  have  been  reduced  or  completely  lost  (this  is  especially  evident  in 
S.  longirostris,  S.  schwarzi,  S.  castoroides,  and  S.  galbina ),  and  parallel  or  convergent  reduction 
or  loss  of  these  “Itychus  characters”  is  assumed  in  the  sulcifera  and  variegata  groups  and  in  all 
more  highly  derived  Sibinia  lineages.  The  “Itychus”  stock  contains  the  three  species  {S.  vosei, 

S.  grisea,  and  S.  fulva ) originally  assigned  by  Kissinger  (1962)  to  his  genus  Itychus.  Although 
the  name  Itychus  is  herein  formally  placed  in  synonymy  with  Sibinia,  I recognize  the  para- 
phyletic group  because  most  of  its  members  are  easily  distinguished,  and  with  the  Senegalia 
host  association,  appear  to  form  what  Mayr  (1974)  would  call  an  “adaptive  complex  of  taxa”. 

12 —Sibinia  (Microty chius)  amplificata,  new  species 
(Figs.  33,  53,  83) 

Holotype.  — Male,  BRAZIL:  Minas  Gerais,  Sete  Lagoas,  March,  1963,  F.  Werner,  Martins, 

Silva  col.  (MZSP). 
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Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratype.—  Same  data  as  holotype  (male,  WEC). 

Diagnosis.—  Robust;  pronotum  and  elytra  with  white  and  pale  and  darker  ferruginous  scales 
in  tessellate  pattern;  median  lobe  not  narrowed  distally  (Fig.  53);  femora  greatly  enlarged, 
tibiae  angulate  at  base  and  distally. 

Description.—  Length:  male  3.15  mm,  female  3.49  mm.  Width:  male  1.91-1.96  mm,  female  2.11  mm.  Integument: 
black;  tarsi,  antennae,  and  distal  portion  of  rostrum  rufopiceous.  Head:  scales  on  vertex  elongate,  moderately  broad,  ferrug- 
inous. Frons:  narrower  than  base  of  rostrum,  in  lateral  view  strongly  rounded.  Eye:  small,  oblong,  height  ca.  1.9x  length, 
in  dorsal  view  nearly  flat,  tilted  forward,  hind  margin  prominently  raised  by  distance  ca.  equal  to  0.33  eye  length.  Rostrum: 
male  0.78-0.81x,  female  0.82x  pronotum  length.  In  dorsal  view  distinctly  tapered  from  base  to  antennal  insertions,  subpar- 
allel sided  from  there  to  tip  in  male,  more  strongly  tapered  from  broad  base  to  antennal  insertions  then  slightly  expanded 
toward  tip  in  female;  in  dorsal  profile  somewhat  swollen  just  distad  of  strongly  rounded  frons,  straight  distally  to  just 
proximad  of  antennal  insertions,  feebly  curved  over  insertions.  Dorsomedian  carina  distinct  in  male,  absent  in  female. 

Distal  portion  of  male  short,  33-42%  of  total  rostral  length,  in  lateral  view  feebly  tapered,  lateral  sulcus  distinct  in 
proximal  0.66;  in  female,  distal  portion  more  slender,  but  not  longer,  37%  of  total  rostral  length,  shallowly  punctate. 

Scales  elongate,  moderately  broad,  apically  truncate,  ferruginous,  a few  white  scales  intermixed,  uniformly  recumbent. 
Prothorax:  in  dorsal  view  sides  in  basal  0.50  straight,  converging  toward  base,  prominently,  subquadrately  rounded 
anteriorly  to  strongly  developed  dorsal  subapical  constriction.  Scales  on  pronotum  uniformly  elongate,  subparallel  sided  to 
attenuate,  broadly  to  narrowly  truncate,  apically  recumbent,  most  scales  ferruginous,  clusters  of  darker  fuscous  scales  and 
a few  white  scales  intermixed,  replaced  dorsally  by  apically  truncate  scales.  Elytra:  in  dorsal  view  humeri  prominent,  sides 
subparallel  in  basal  0.50,  broadly  rounded  to  apices;  in  lateral  view  prominent  in  basal  0.25,  with  another  slight  convexity 
just  before  middle,  broadly,  evenly  convex  in  apical  0.50.  Interspaces  flat,  subequal  in  width,  apices  of  interspaces  4-6 
prominent.  Scales  on  interspaces  indistinguishable  from  those  on  pronotum  except  slightly  smaller,  in  five  or  six  rows  on 
each  interspace,  uniformly  recumbent,  pale  and  darker  fulvous  scales,  clusters  of  darker  fuscous  scales,  and  a few  white 
scales  intermixed;  scales  at  base  on  sutural  interspaces  small,  oval,  ferruginous;  strial  scales  narrower  than  scales  on  inter- 
spaces, mostly  white.  Pygidium:  in  male  moderately  large,  slightly  convex  medially  in  distal  0.50,  apex  subquadrately  rounded; 
in  female  as  in  male  but  more  rounded  apically.  Abdomen:  in  male  sterna  3-4  flat,  sternum  5 moderately  deeply  concave 
medially,  scales  on  concave  portion  unmodified,  posterior  margin  of  sternum  5 nearly  straight;  in  female,  abdomen  as  in 
male  but  median  concavity  of  sternum  5 more  posterior  and  transverse.  Femora:  large,  broad  at  base,  in  lateral  view  gradually 
widened  distally,  dorsal  margin  strongly  rounded,  ventral  margin  nearly  straight,  in  dorsal  view  strongly  inflated  distally. 

Tibiae:  prominently  angulate  dorsally  in  basal  0.25,  each  with  slender  curved  acute  apical  mucro.  Male  genitalia:  (Fig.  53). 
Spermatheca:  (Fig.  33). 

Discussion.—  A very  large  “Itychus”,  probably  a seed  predator;  host  unknown;  known  only 
from  the  type  series  from  the  state  of  Minas  Gerais,  Brazil  (Fig.  83). 

This  is  the  largest  known  member  of  the  subgenus  Microty chius.  The  structure  of  the 
median  lobe  of  S.  amplificata  resembles  that  of  Ty chius  sororius  (cf.  Figs.  53  and  437),  and 
is  probably  plesiotypic  in  Sibinia. 

13  —Sibinia  (Microty chius)  impensa,  new  species 
(Figs.  54,  83) 

Holotype.  - Male,  BRAZIL:  S(ao)  P(aulo),  Butatais,  2 January,  1968,  Pe.  J.  Moure  Leg., 
Depto.  Zool.  UF-Parana  (UPB). 

Paratype.  — Same  data  as  holotype  (1,  WEC). 

Diagnosis.-  Robust;  pronotum  and  elytra  with  white  and  pale  and  darker  fulvous  and  dark 
fuscous  scales  in  diffuse  clusters;  femora  very  large;  tibiae  curved;  median  lobe  strongly  narrowed 
in  distal  0.50  (Fig.  54);  internal  sac  unarmed  distally. 

Description.  — As  described  for  S.  amplificata,  except  -Length:  2.82-3.05  mm.  Width:  1.74-1.85  mm.  Integument: 
piceous,  tarsi,  antennae  and  distal  portion  of  rostrum  ferruginotestaceous.  Head:  vertex  with  normal  punctation,  scales 
elongate,  pale  fulvous,  apically  truncate,  replaced  medially  by  narrower  striate  lustrous  fulvous  scales.  Frons:  laterally 
emarginate  adjacent  to  eyes.  Eye:  height  ca.  1.6x  length.  Rostrum:  0.88x  pronotum  length.  In  dorsal  view  distinctly  expanded 
distad  of  eyes,  sides  tapered  from  basal  0.25  to  antennal  insertions,  subparallel  from  there  to  tip;  in  dorsal  profile  strongly- 
rounded  at  extreme  base,  separated  from  frons  by  distinct  impression,  straight  from  just  distad  of  base  to  tip.  Dorsomedian 
and  dorsolateral  rostral  carinae  obsolete  just  proximad  of  antennal  insertions.  Distal  portion  short,  32%  of  total  rostral  length, 
tapered  but  not  attenuate,  lateral  sulcus  obsolete  just  distad  of  antennal  insertions.  Prothorax:  in  dorsal  view  sides  subparal- 
lel in  basal  0.33,  strongly  rounded  medially  to  strongly  developed  subapical  constriction;  in  lateral  view  strongly  convex 
from  base  to  subapical  constriction.  Scales  on  pronotum  elongate,  apically  truncate,  with  broad  nonstriate  pale  fulvous 
scales,  narrower,  darker  fulvous  feebly  striate  scales  and  irregular  clusters  of  still  narrower,  striate  fuscous  scales,  very  light 
broad  scales  predominant  on  posterolateral  and  mediobasal  portions;  scales  on  pleuron  round,  becoming  more  elongate 
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Fig.  83,  Sibinia  spp.,  distribution  records:  some  members  of  the  “Itychus”  stock, 


and  some  members  of  the  grandis  group. 
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towards  dorsum,  flat,  pale  whitish,  extending  onto  extreme  anterolateral  and  posterolateral  portions  or  pronotum.  Elytra: 
in  dorsal  veiw  humeri  not  prominent;  in  lateral  view  broadly,  feebly  convex  in  basal  0.75.  Scales  on  interspaces  similar  to 
scales  on  pronotum  except  slightly  shorter,  uniformly  recumbent  except  slightly  raised  on  sutural  interspaces,  arranged  in 
four  or  five  irregular  rows  on  each  interspace,  white  scales  sparsely  interspersed  throughout  but  more  abundant  basally  on 
interspaces  3,  around  humeri,  and  around  apices,  fuscous  scales  forming  small  scattered  clusters;  sutural  interspaces  without  1 
basal  cluster  of  white  scales.  Abdomen:  sterna  1—4  feebly,  broadly  concave  medially,  sternum  5 more  deeply  concave,  scales 
slightly  reduced  on  sternum  5,  sternum  5 without  subapical  constriction,  posterior  margin  of  segment  very  broadly,  feebly 
concave.  Femora:  moderately  broad  at  base;  profemur  strongly,  rapidly  widened  in  distal  0.75;  metafemur  similar  in  shape  j 

and  subequal  in  width,  but  slightly  longer  than  profemur.  Tibiae:  strongly  curved;  pro-  and  mesotibiae  with  long  slender 
curved  mucrones,  metatibial  mucro  very  short,  stout.  Male  genitalia:  (Fig.  54). 

Discussion.- A relatively  large  “Itychus”,  probably  a seed  predator;  host  unknown;  known 
only  from  the  type  series  from  the  state  of  Sao  Paulo,  Brazil  (Fig.  83). 

I 


14 —Sibinia  ( Micro ty chius)  bufemorata,  new  species 
(Fig.  55,  83) 


Holotype.— Male,  BRAZIL:  Minas  Gerais,  Sete  Lagoas,  March,  1963,  F.  Werner,  Martins, 

Silva  col.  (MZSP). 

Diagnosis.  — Robust;  sterna  3—5  broadly,  continuously  concave;  scales  on  sternum  5 recumbent, 
margins  finely  dissected;  femora  greatly  enlarged;  tibiae  angulate  at  base  and  distally;  internal 
sac  unarmed;  pronotum  and  elytra  with  variegated  clusters  of  fulvous  and  fuscous  scales. 

Description.—  As  described  for  S.  amplificata,  except- Length:  2.26  mm.  Width:  1.34  mm.  Head:  scales  on  vertex 
apically  bluntly  rounded.  Eye:  small,  height  ca.  1.7x  length;  in  dorsal  view  feebly,  broadly  convex;  hind  margin  prominently 
raised  by  distance  ca.  0.50  eye  length.  Rostrum:  short,  0.87x  pronotum  length.  Dorsomedian  carina  obsolete.  Distal  portion 
short,  37%  of  total  rostral  length.  Prothorax:  in  dorsal  view  sides  subparallel  at  base,  strongly  rounded  apically  to  strongly 
developed  subapical  constriction.  Scales  on  pronotum  elongate,  subparallel  sided,  broadly  truncate  apically,  broadly  imbricated, 
uniformly  recumbent;  pale  ferruginous,  darker  ferruginous  and  fuscous  to  black  scales  intermixed  in  irregular  pattern,  fulvous 
and  white  scales  forming  narrow,  inconspicuous  median  vitta;  pleuron  with  short,  apically  rounded  pale  ferruginous  scales. 

Elytra:  in  lateral  view  broadly  convex,  especially  in  basal  0.50.  Interspaces  flat,  discretely  impressed,  odd  interspace  wider 
than  even  ones,  apices  of  interspaces  4-6  slightly  prominent.  Scales  oh  interspaces  indistinguishable  from  those  on  pronotum, 
in  four  or  five  irregular  rows  on  each  interspace,  uniformly  recumbent,  pale  ferruginous  and  black  scales  intermixed  in  irregular 
mottle,  apically  rounded  white  scales  sparsely  interspersed  throughout.  Abdomen:  sterna  3-5  broadly,  continuously  concave 
medially,  concavity  deepest  on  sternum  5;  scales  on  sterna  3-4  unmodified,  scales  on  sternum  5 with  finely  setulose  margins; 
posterior  margin  of  sternum  5 shallowly,  subquadrately  emarginate.  Male  genitalia:  (Fig.  55). 

Discussion.— A relatively  large  “Itychus”,  probably  a seed  predator;  host  unknown;  known 
only  from  the  male  holotype  from  the  state  of  Minas  Gerais,  Brazil  (Fig.  83). 


15—  Sibinia  ( Micro  ty  chius)  bufemoratoides,  new  species 
(Figs.  56,  83) 

Holotype.  - Male,  (BRAZIL):  Mato  Grosso,  Faz.  Retiro  de  Telhas,  Tres  Lagoas,  15-3-V- 
1964,  Exp.  Depto.  Zool.  (MZSP). 

Diagnosis.—  Scales  on  sternum  5 of  male  erect;  pronotum  and  elytra  with  variegated  clusters 
of  pale  scales,  and  darker,  lustrous  ferruginous  scales,  and  even  darker  rufopiceous  scales. 

Description.—  As  described  for  S.  amplificata,  except- Length:  2.72  mm.  Width:  1.74  mm.  Frons:  feebly 
rounded  in  lateral  view.  Eye:  hind  margin  raised  by  distance  ca.  equal  to  0.50  eye  length.  Rostrum:  short,  0.85x  pronotum 
length.  In  dorsal  view  broad  at  base,  strongly  tapered  to  antennal  insertions,  more  strongly  tapered  from  there  to  tip;  in 
dorsal  profile  swollen  at  base,  straight  from  there  to  tip.  Dorsomedian  carina  obsolete.  Distal  portion  short,  37%  of  total 
rostral  length,  in  lateral  view  conical,  lateral  sulcus  distinct  in  basal  0.50.  Prothorax:  in  dorsal  view  sides  subparallel  in 
basal  0.50,  strongly  rounded  anteriorly  to  strongly  developed  subapical  constriction.  Elytra:  in  lateral  view  strongly  con- 
vex, especially  medially.  Interspaces  flat,  odd  interspaces  wider  than  even  ones.  Scales  on  interspaces  indistinguishable 
from  scales  on  pronotum,  in  four  or  five  irregular  rows  on  each  interspace;  strial  scales  narrow,  white.  Abdomen:  sterna 
3-5  broadly,  deeply,  continuously  concave  medially;  scales  on  sterna  3—4  unmodified,  scales  on  concave  portion  of 
sternum  5 erect,  with  long  setose  marginal  projections;  posterior  margin  of  sternum  5 shallowly  concave.  Male  genitalia: 

(Fig.  56). 

Discussion.— A relatively  large  “Itychus”,  probably  a seed  predator;  host  unknown;  known 
only  from  the  male  holotype  from  the  state  of  Mato  Grosso,  Brazil  (Fig.  83). 
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16— Sibinia  ( Micro ty chius)  distorta,  new  species 
(Fig.  57,  83) 

Holotype.— Male,  BRAZIL,  Goias,  Dianapolis,  16—22  January,  1962.  J.  Bechyne  col.  (MZSP). 

Diagnosis .—  Flattened;  femora  not  greatly  enlarged,  shallowly  channeled  beneath;  profemur 
stout,  abruptly  widened  just  distad  of  base,  with  large,  obtusely  rounded  anteroventral  pro- 
jection in  basal  0.33;  protibia  broadly  spatulate  distally,  with  large,  deep  fovea  on  anterior 
surface  which  receives  femoral  projection. 

Description.  — Length:  1.49  mm.  Width:  0.76  mm.  Integument:  black,  legs  antennae  and  distal  portion  of  rostrum 
rufous.  Head:  scales  on  vertex  very  narrow,  linear,  griseus.  Frons:  strongly  narrowed  posteriorly,  in  lateral  view  broadly 
curved.  Eye:  moderately  large,  height  ca.  1.5x  length;  in  dorsal  view  strongly  evenly  convex;  hind  margin  strongly  raised  by 
distance  ca.  equal  to  combined  diameters  of  two  ocular  facets.  Rostrum:  0.85x  pronotum  length;  in  dorsal  view  sides 
subparallel  from  base  to  antennal  insertions,  tapered  from  there  to  tip;  in  dorsal  profile  rounded  slightly  at  base,  abruptly 
bent  over  antennal  insertions.  Dorsomedian  rostral  caxina  obsolete.  Distal  portion  moderately  long,  50%  of  total  rostral 
length;  in  lateral  view  strongly  tapered  to  acute  tip;  lateral  sulcus  shallow  but  distinct  almost  to  tip.  Scales  uniformly  elong- 
ate, narrow,  recumbent,  griseus.  Prothorax:  in  dorsal  view  sides  strongly  rounded  from  base  to  strongly  developed  subapical 
constriction;  in  lateral  view  flat,  subapical  constriction  feebly  developed  on  dorsum.  Pronotum  feebly  concave  medially  on 
disc;  scales  on  pronotum  uniformly  elongate,  narrow,  pale  grayish  brown,  recumbent;  scales  on  pleuron  oblong,  flat,  white, 
limited  to  lower  0.75,  replaced  dorsally  by  elongate  scales.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.25,  broadly 
curved  toward  apices;  in  lateral  view  broadly,  feebly  convex  in  posterior  0.75.  Interspaces  narrow,  flat,  feebly  impressed, 
sutural  interspaces  distinctly  wider  than  others,  apices  of  interspaces  4-6  not  prominent.  Scales  on  interspaces  similar  to 
those  on  pronotum  in  shape  and  color,  in  uniform  single  median  rows  on  all  but  sutural  interspaces  and  interspaces  7-8, 
in  diffuse  triple  rows  on  these,  uniformly  recumbent;  sutural  interspaces  with  small  basal  cluster  of  oval  white  scales;  strial 
scales  narrower  than  scales  on  interspaces.  Pygidium:  narrowly  exposed,  feebly  convex,  apex  strongly  evenly  rounded. 
Abdomen:  sterna  3-5  shallowly  but  distinctly  concave  medially,  scales  on  concave  portions  slightly  reduced,  a few  on 
sternum  5 reduced  to  fine  setae;  posterior  margin  of  sternum  5 shallowly,  subquadrately  emarginate.  Tibiae:  each  with 
stout  black  apical  mucro,  mucro  on  pro  tibia  smallest.  Male  genitalia:  (Fig.  57). 

Discussion.  — A small  “Itychus”,  probably  a bud  predator;  host  unknown,  known  only  from 
the  male  holotype  from  the  state  of  Goias,  Brazil  (Fig.  83). 

This  is  the  smallest  known  “Itychus”,  and  several  of  the  “Itychus  characters”  expressed  in 
larger  members  of  the  “Itychus”  stock  are  not  evident  in  the  species.  Modifications  of  the 
profemur  and  protibia  (see  diagnosis)  are  unique  in  S.  distorta. 

17— Sibinia  ( Micro  ty  chius)  longirostris,  new  species 
(Figs.  9,  34,  58) 

Holotype. -Female,  BOLIVIA:  Rio  Beni,  Rurrenabaque,  Nov.,  W.M.  Mann,  Mulford  Biol. 
Expl.  1921-1922  (USNM  #75396). 

Diagnosis.—  Robust;  scales  on  pronotum  and  elytra  uniformly  elongate,  apically  truncate, 
fulvoferruginous;  rostrum  1.53x  pronotum  length,  slender,  cylindrical,  glabrous  except  at 
extreme  base,  rostral  carinae  absent;  bursa  copulatrix  with  pair  of  large,  flattened  spines. 

Description.—  Length:  2.85  mm.  Width:  1.58  mm.  Integument:  pale,  rufous,  rufotestaceous  on  tibiae,  tarsi  distal 
portion  of  rostrum  and  antennae.  Head:  scales  on  vertex  elongate,  apically  truncate.  Eye:  nearly  round,  height  ca.  1.2x 
length;  in  dorsal  view  strongly  convex,  especially  posteriorly;  hind  margin  not  at  all  raised.  Frons:  not  narrowed  or  widened 
posteriorly;  in  lateral  view  rounded  separately  from  vertex  of  head.  Rostrum:  in  dorsal  view  slender,  sides  subparallel  from 
base  to  apex;  in  dorsal  profile  strongly  rounded  continuously  with  frons  at  extreme  base,  broadly,  evenly  arcuate  from  dis- 
tad of  base  to  tip.  Proximal  portion  with  rows  of  fine,  shallow  punctures,  dorsal  margin  of  scrobe  carinate.  Distal  portion 
very  long,  65%  of  total  rostral  length,  not  tapered  to  tip  in  lateral  view,  finely  punctate,  not  sulcate.  Scales  limited  to  extreme 
base.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50,  strongly  rounded  in  apical  0.50, to  distinct  subapical  constriction; 
in  lateral  view  moderately  convex,  more  strongly  so  posteriorly,  subapical  constriction  broadly  developed.  Scales  on  pronotum 
uniformly  moderately  broad,  becoming  parallel  sided  toward  truncate  apices,  fulvoferruginous,  uniformly  recumbent;  scales 
on  pleuron  round  to  oblong,  feebly,  broadly  impressed,  pale  fulvous,  limited  to  lower  0.66  anteriorly,  replaced  dorsally  by 
elongate,  apically  truncate  scales.  Elytra:  in  dorsal  view  humeri  slightly  prominent,  sides  slightly,  broadly  curved  in  basal 
0.50;  in  lateral  view  broadly,  evenly  convex  in  basal  0.66.  Interspaces  broad,  feebly  convex;  subequal  in  width,  moderately 
deeply,  distinctly  punctate,  apices  of  interspaces  4-6  not  prominent.  Scales  on  interspaces  similar  to  scales  on  pronotum  in 
color  and  shape  but  slightly  smaller,  in  four  or  five  irregular  rows  on  each  interspace,  uniformly  recumbent;  sutural  interspaces 
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with  scales  identical  to  those  on  other  interspaces;  strial  scales  slightly  narrower  than  scales  on  interspaces.  Pygidium:  broadly 
exposed,  distinctly  narrowed  to  subquadrate  apex,  exposed  portion  broadly,  evenly  convex,  vertical.  Abdomen:  sternum  3-4 
and  anterior  portion  of  sternum  5 flat  medially,  sternum  5 feebly  constricted  subapically,  posteromedian  portion  of  segment 
prominent,  posterior  margin  deeply,  subquadrately  emarginate.  Femora:  narrow  at  base,  strongly,  abruptly  inflated,  dorsally 
and  ventrally  strongly  rounded;  profemur  and  metafemur  subequal  in  width.  Tibiae:  pro-  and  mesotibiae  with  minute,  acute 
mucrones,  metatibia  unarmed.  Spiculum  ventrale:  (Fig.  9).  Spermatheca:  (Fig.  34). 

Discussion.— A relatively  large  Micro  ty  chius,  probably  a seed  predator;  host  unknown;  known 
only  from  the  female  holotype  from  Bolivia  (Fig.  58). 

The  placement  of  S.  longirostris  in  the  “Itychus”  stock  is  questionable  since  the  only  “Itychus 
character”  the  species  exhibits  is  the  convex  robust  body  form.  The  very  long,  slender  rostrum 
and  the  large  conical  spines  on  the  bursa  copulatrix  of  the  female  genitalia  are  unique  among 
known  Sibinia. 

18  —Sibinia  ( Micro ty chius ) schwarzi,  new  species 
(Figs.  10,35,58,84) 

Holotype.-  Male,  PANAMA:  Porto  Bello,  1 1 March,  1911,  E.A.  Schwarz  (USNM  #75397). 

Allotype.—  Female,  same  data  as  holotype,  except— 20  February,  1911  (USNM). 

Paratype.—  Same  data  as  holotype,  except— 28  February,  1911,  Sibynes  sp.  (1  male,  WEC). 

Diagnosis.— Moderately  robust;  scales  on  pronotum  and  elytral  interspaces  uniformly  short, 
broad,  apically  truncate,  recumbent,  pale  fulvous;  rostrum  very  long,  slender,  dorsal  margins 
of  tibiae  prominent  in  proximal  0.25  and  distally. 

Description.  — Length:  male  2.10-2.13  mm,  female  2.10  mm.  Width:  male  1.22-1.24  mm,  female  1.24mm. 

Integument:  rufopiceous  to  piceous,  venter  piceous  to  black.  Head:  scales  on  vertex  elongate,  apically  truncate.  Eye:  height 
ca.  1.5x  length;  in  dorsal  view  feebly,  broadly  convex;  hind  margin  feebly  raised  by  distance  somewhat  greater  than  diameter 
of  one  ocular  facet.  Frons:  distinctly  narrowed  posteriorly,  in  lateral  view  rounded,  continuous  with  vertex  of  head.  Rostrum: 
male  1.29— 1.37x,  female  1.29x  pronotum  length.  In  dorsal  view  tapered  from  base  to  proximad  of  antennal  insertions 
somewhat  expanded  at  insertions,  tapered  distad  of  insertions  but  expanded  again  distally,  wider  at  tip  than  at  antennal 
insertions;  in  dorsal  profile  not  rounded  at  base,  broadly  curved  over  antennal  insertions.  Distal  portion  in  male  long, 

53-54%  of  total  rostral  length,  slender,  in  lateral  view  not  tapered,  lateral  sulcus  distinct  in  proximal  0.75,  continued  to 
tip  as  row  of  punctures;  in  female,  distal  portion  not  much  longer,  55%  of  total  rostral  length,  more  slender  than  in  male, 
lateral  sulcus  obsolete  in  proximal  0.25.  Scales  on  sides  broad,  apically  truncate,  scales  on  dorsum  narrower,  recumbent. 
Prothorax:  in  dorsal  view  slightly  broader  at  base  than  medially,  strongly  rounded  in  apical  0.33  to  subapical  constriction; 
in  lateral  view  broadly,  evenly  convex,  subapical  constriction  obsolete  on  dorsum.  Scales  on  pleuron  round,  flat,  scales  on 
dorsum  subrectangular,  replaced  by  darker  more  elongate  scales  on  dorsal  0.25.  Elytra:  in  dorsal  view  sides  feebly  rounded 
in  basal  0.50,  in  lateral  view  broadly,  evenly  curved  in  basal  0.66.  Interspaces  broad,  flat,  shallowly  impressed,  subequal 
in  width,  apices  of  interspaces  4-6  feebly  raised.  Scales  in  irregular  quadruple  rows  on  each  interspace;  strial  scales  narrower 
than  scales  on  interspaces.  Pygidium:  moderately  broadly  exposed,  in  male  exposed  portion  convex,  narrowed  to  rounded 
apex,  vertical;  in  female,  exposed  portion  flat,  more  strongly  narrowed  to  acutely  rounded  apex,  oblique.  Abdomen:  in 
male  sterna  3-4  flat,  sternum  5 distinctly  concave  medially,  subapical  constriction  obsolete  laterally,  posterior  margin  of 
segment  deeply,  subtmncately  emarginate;  in  female,  sterna  3—4  and  anterior  portion  of  sternum  5 flat  medially,  posteror 
median  portion  of  sternum  5 distinctly  prominent  but  posterior  margin  of  segment  straight,  not  producted  posteriorly. 

Femora:  narrow  at  base,  profemur  stout,  rapidly  inflated  in  distal  0.66,  metafemur  slightly  longer  and  slightly  wider,  but 
about  same  shape  as  profemur.  Tibiae:  pro-  and  mesotibiae  with  slender,  curved  horizontal  mucrones,  metatibia  with 
shorter  straight  mucro  which  is  almost  perpendicular  to  long  axis  of  tibia.  Male  genitalia:  (Fig.  84).  Spiculum  ventrale: 

(Fig.  10).  Spermatheca:  (Fig.  35). 

Discussion.— A relatively  large  Micro  ty  chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  type-series  from  Panama  (Fig.  58). 

Althouth  most  “Itychus  characters”  are  not  apparent  in  S.  schwarzi,  the  species  is  assigned 
to  the  “Itychus”  stock  because  the  stout  femora  and  angulate  tibiae  are  similar  to  those  of 
some  South  American  “Itychus”  (especially  S.  amplificata  and  S.  bufemorata ).  The  species 
probably  represents  a lineage  in  which  most  “Itychus  characters”  have  been  reduced  or  lost. 


New  World  Species  of  Sibinia 


159 


19  —Sibinia  ( Micro ty chius)  castoroides,  new  species 
(Figs.  36,  85,  328) 

Holotype.—  Male,  BRAZIL:  Goias,  Corumba  de  Goias,  31  January— 3 February,  1962, 

J.  Bechyne  col.  (MZSP). 

Allotype.- Female,  same  data  as  holotype  (MZSP). 

Paratypes.  — Same  data  as  holotype  (18);  distributed  to  various  collections. 

Diagnosis.—  Elongate;  scales  on  pronotum  and  elytra  uniformly  elongate,  parallel  sided, 
fulvous,  recumbent;  distal  portion  of  rostrum  short,  stout  in  male  and  in  female;  eye  nearly 
round,  hind  margin  not  raised;  in  male,  pygidium  large,  prominently  convex  just  distad  of 
elytral  apices,  subquadrate  at  apex,  in  female,  pygidum  flat,  strongly  narrowed  to  rounded 
apex,  producted  beyond  elytral  apices  by  distance  ca.  equal  to  0.50  width  of  elytra. 

Description.—  Length:  male  2.44-2.95  (2.71)  mm,  female  2.69-3.03  mm.  Width:  male  1.11—1.45  (1.36)  mm, 
female  1.34—1.54  (1.43)  mm.  Integument:  rufopiceous,  prothorax  and  sterna  black.  Head:  scales  on  vertex  long,  narrow, 
parallel  sided,  apically  blunt,  fulvous.  From:  narrowed  posteriorly,  in  lateral  view  broadly  curved,  continuous  with  vertex 
of  head.  Eye:  moderately  large,  height  ca.  1.3x  length;  in  dorsal  view  broadly,  evenly  convex;  hind  margin  not  raised. 

Rostrum:  male  0.84-0.95  (0.91)x,  female  0.90-1.07  (0.96)x  pronotum  length.  In  dorsal  view  feebly  tapered  from  base 
to  antennal  insertions,  subparallel  sided  from  there  to  tip;  in  dorsal  profile  feebly  rounded  at  base,  straight  to  antennal  in- 
sertions, broadly  curved  over  insertions.  Dorsomedian  carina  distinct.  Distal  portion  in  male  short,  32-37  (35%)  of  total 
length,  in  lateral  view  feebly  tapered  to  blunt  tip,  lateral  sulcus  distinct  to  tip;  in  female,  distal  portion  slightly  longer, 

35-42  (39)%  of  total  rostral  length,  otherwise  as  in  male.  Scales  elongate,  narrow,  apically  blunt,  uniformly  recumbent. 
Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50,  broadly  rounded  anteriorly,  subapical  constriction  obsolete;  in 
lateral  view  feebly,  evenly  convex  from  base  to  apex.  Pleuron  with  oblong  flat  broadly  imbricated  pale  fulvous  scales  which 
extend  onto  extreme  posterolateral  portions  of  pronotum.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.66;  in  lateral 
view  flat  in  basal  0.66.  Interspaces  flat,  shallowly  impressed,  odd  interspaces  slightly  wider  than  even  ones,  apices  of  inter- 
spaces 4-6  feebly  raised.  Scales  arranged  in  four  or  five  irregular  rows  on  each  interspace;  sutural  interspaces  with  basal 
cluster  of  oval  scales  which  are  the  same  color  as  adjacent  elongate  scales;  strial  scales  slightly  narrower  than  scales  on  inter- 
spaces. Abdomen:  in  male  sterna  3-4  flat,  sternum  5 feebly  concave  medially,  sternum  5 not  constricted  subapically, 
posterior  margin  of  segment  deeply,  subquadrately  emarginate;  in  female,  sterna  3-4  broadly  convex  medially,  sternum  5 
drawn  out  to  narrowly  rounded  apex  which  is  extended  beyond  elytral  apices,  sternum  5 almost  as  long  as  metafemur. 

Femora:  narrow  at  base,  strongly,  abruptly  inflated  distally,  profemur  subequal  in  width  to  metafemur.  Tibiae:  protibia 
with  short  acute  mucro  which  is  parallel  to  long  axis  of  tibia,  meso-  and  metatibiae  with  larger  curved  horizontal  apical 
mucrones.  Male  genitalia:  (Fig.  85).  Spermatheca:  (Fig.  36). 

Discussion.—  A relatively  large  Micro  ty  chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  type-series  from  east-central  Brazil  (Fig.  328). 

The  large,  strongly  convex  male  pygidium  and  elongate,  strongly  producted  female  pygidium 
of  S.  castoroides  are  distinctive,  and  the  species  does  not  seem  closely  related  to  any  other 
known  Sibinia.  Since  the  apex  of  the  median  lobe  (Fig.  85)  is  entire,  I place  it  in  the  “Itychus” 
stock,  although  the  character  is  probably  plesiotypic,  and  the  species  does  not  closely  resemble 
any  of  the  other  known  “Itychus”. 

20 —Sibinia  ( Micro  ty  chius ) galbina,  new  species 
(Figs.  11,37,86,328) 

Holotype.- Male,  BRAZIL:  Goias,  Dianapolis,  16—22  January,  1962,  J.  Bechyne  col. (MZSP). 

Allotype.— Female,  same  data  as  holotype,  except— Ribeiro  Vaozinho,  12  February,  1962 
(MZSP). 

Paratype.  — Same  data  as  holotype  (1,  WEC). 

Diagnosis.  — Scales  on  pronotum  and  elytra  uniformly  elongate,  moderately  broad,  feebly 
attenuate,  recumbent,  ochreous;  distal  portion  of  rostrum  stout,  sulci  deep  in  male  and  female; 
tibial  mucrones  minute. 

Description.— Length:  male,  1.62-1.67  mm,  female  1.77  mm.  Width:  male  0.84—0.87  mm,  female  0.92  mm. 
Integument:  black,  rufopiceous  on  posterolateral  portions  of  elytra,  rostrum  and  legs,  tarsi  and  antennae  ferruginotestaceous. 
Head:  scales  on  vertex  elongate,  narrow,  apically  attenuate.  From:  slightly  narrowed  posteriorly,  in  lateral  view  feebly  curved. 
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Fig.  84-88,  Sibinia  spp.,  male  external  genitalia:  84,  S.  schwarzi;  85,  S.  castoroides;  86,  S.  galbina;  87,  S.  grisea;  88,  S.  grise- 
oides  (not  to  scale) 
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Fig.  89-95,  Sibinia  spp.,  male  external  genitalia:  89,  S.  warneri;  90,  S.  warneri;  91,  S.  alvarengae  (spiculum  gastrale  diss- 
ociated); 92,  S.  alvarengae  spiculum  gastrale);  93,  S.  vosei;  (spiculum  gastrale  dissociated);  94,  S.  vosei;  95,  S.  vosei  (spiculum 
gastrale)  (not  to  scale  89,  91-93,  and  95  ventral  views,  90  and  94  lateral  views). 
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continuous  with  vertex  of  head.  Eye:  small,  height  ca.  1.5x  length;  in  dorsal  view  very  slightly,  evenly  convex;  hind  margin 
distinctly  raised  by  distance  somewhat  greater  than  diameter  of  one  ocular  facet.  Rostrum:  male  1.08  — 1.12x,  female  1.21x 
pronotum  length.  In  dorsal  view  sides  feebly  tapered  to  antennal  insertions,  sides  of  distal  portion  subparallel;  in  dorsal  profile 
not  rounded  at  base,  broadly,  evenly  arcuate  from  base  to  tip  in  male,  feebly  rounded  at  base  and  broadly  curved  over  anten- 
nal insertions  in  female.  Dorsomedian  carina  distinct,  especially  in  male.  Distal  portion  in  male  short,  40—41%  of  total  rostral 
length,  stout,  not  tapered,  lateral  sulcus  very  deep  almost  to  tip;  in  female,  distal  portion  about  as  in  male  but  slightly  narrower, 
38%  of  total  rostral  length.  Scales  uniformly  elongate,  narrow,  apically  truncate,  recumbent.  Prothorax:  in  dorsal  view  sides 
subparallel  in  basal  0.50,  broadly  rounded  apically  to  distinct  subapical  contriction;  in  lateral  view  feebly,  evenly  convex  from 
base  to  apex.  Scales  on  pleuron  oblong,  flat,  white,  replaced  by  elongate  scales  on  dorsal  0.25.  Elytra:  in  dorsal  view  sides 
subparallel  in  basal  0.50;  in  lateral  view  flat  in  basal  0.33.  Interspaces  flat,  subequal  in  width,  feebly  impressed,  apices  of  inter-  j 

spaces  4—6  not  prominent.  Scales  arranged  in  triple  rows  on  each  interspace,  scales  in  median  rows  very  slightly  raised;  sutural  3 

interspaces  with  small  basal  cluster  of  oval  white  scales;  strial  scales  indistinguishable  from  scales  on  interspaces.  Pygidium: 
moderately  broadly  exposed,  in  male  flat,  narrowly  rounded  apically,  slightly  oblique,  pygidium  in  female  as  in  male  but 
somewhat  more  oblique,  visible  well  beyond  elytral  apices.  Abdomen:  in  male  sterna  3-4  flat  medially,  sternum  5 feebly, 
broadly  constricted  medially,  posterior  margin  not  emarginate;  in  female,  sterna  3-4  flat,  sternum  5 strongly,  broadly  con- 
stricted medially,  Posteromedian  portion  of  segment  broad,  prominent,  posterior  margin  broadly  rounded.  Femora:  narrow 
at  base,  slender,  gradually  widened  distally  but  not  distinctly  inflated;  profemur  and  metafemur  subequal  in  width.  Male 
genitalia:  (Fig.  86).  Spiculum  ventrale:  (Fig.  11).  Spermatheca:  (Fig.  37). 

Discussion . — A relatively  small  Microty chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  the  state  of  Goias,  Brazil  (Fig.  328). 

S.  galbina  resembles  the  seed  predator  S.  castoroides  but  is  smaller  and  has  the  female 
pygidium  less  strongly  produced.  The  similarity  between  the  two  is  great  enough  that  they 
may  with  some  confidence  be  assumed  to  be  a microsympatric  seed-bud  predator  sister  pair. 

For  this  reason,  and  this  reason  alone,  they  are  considered  to  be  sister  species.  I found  no 
evidence  that  S.  galbina  is  closely  allied  to  any  other  Sibinia. 

'lY—Sibinia  ( Microty  chius ) grisea  (Kissinger),  new  combination 
(Figs.  12,  38,  79,  83,  87,  96-100,  103) 


Itychus  griseus  Kissinger  1962:  12.  Holotype,  male:  Tixkokob,  Yucatan,  Mexico  (AMNH). 

Diagnosis.  — (Fig.  103).  Basal  portion  of  rostrum  swollen  (Fig.  96);  scales  on  pronotum  and 
elytra  acuminate,  uniformly  gray  or  grayish  brown  scales  intermixed;  male  pygidium  narrowed 
to  rounded  apex,  female  pygidium  broader,  subtruncate  at  apex;  profemur  and  metafemur 
subequal  in  width,  not  greatly  enlarged. 

Description.  — Length:  male  1.61-1.85  (1.75)  mm,  female  1.64-1.88  (1.76)  mm.  Width:  male  0.89-1.10  (0.96)  mm, 
female  0.91—1.08  (0.98)  mm.  Integument:  black,  tip  of  rostrum  piceous,  apices  of  tibiae,  tarsi,  and  antennal  club  ferrugino- 
testaceous.  Head:  scales  on  vertex  reduced  to  fine  white  setae  (Fig.  98).  Frons:  much  narrower  than  base  of  rostrum  (Fig. 

97,  98),  raised  portion  not  emarginate,  not  prominent  over  eye  (Fig.  96).  Eye:  large,  height  ca.  1.5x  length;  in  dorsal  view 
feebly  convex  (Fig.  98);  hind  margin  abruptly  raised  by  distance  equal  to  ca.  0.25  eye  length  (Fig.  98).  Rostrum:  male  0.95- 
1.25x,  female  0.83-1.15x  pronotum  length.  Deeply  constricted  just  anterior  to  eye  (Fig.  96),  sides  subparallel  in  distal  0.33; 
in  dorsal  profile  strongly  rounded  in  front  of  eyes,  nearly  straight  to  antennal  insertions,  curved  over  insertions.  Distal  portion 
short,  in  male  32-48%,  in  female  40-49%  of  total  rostral  length,  stout,  feebly  tapered,  deeply  sulcate  to  tip,  with  numerous  long 
white  setae  (Fig.  96).  Median,  dorsolateral  and  lateral  carinae  well  developed  proximally  and  distally  well  distad  of  antennal 
insertions,  becoming  obsolete  on  swollen  basal  portion  (Fig.  96,  97).  Scales  elongate,  parallel  sided  to  attenuate,  broadly 
to  narrowly  truncate  apically,  cinereous.  Prothorax:  in  dorsal  view  sides  subparallel  at  extreme  base;  in  lateral  view  moder- 
ately, evenly  convex,  subapical  constriction  distinct  on  dorsum.  Scales  on  pronotum  elongate,  strongly  attenuate,  apically 
pointed,  striate,  uniformly  recumbent,  cinereous,  or  grayish  brown  and  cinereous  scales  intermixed;  scales  on  lower  portion 
of  pleuron  round  to  oval,  apically  rounded,  white,  not  interspersed  among  elongate  scales  (Fig.  96).  Elytra:  in  dorsal  view 
sides  broadly  rounded  in  basal  0.66;  in  lateral  view  broadly  convex.  Interspaces  flat,  subequal  in  width,  with  large  discrete 
oblong  impressions;  apices  of  interspaces  4-6  not  prominent.  Scales  on  interspaces  similar  in  shape  and  color  to  scales  on 
pronotum,  in  triple  rows  on  each  interspace,  uniformly  recumbent;  sutural  interspaces  with  basal  cluster  of  oval,  white,  or 
yellowish  white  scales;  strial  scales  narrower  than  scales  on  interspaces.  Abdomen:  in  male  median  portion  of  sternum  4 
and  anteromedian  portion  of  sternum  5 distinctly,  shallowly  concave,  scales  on  concave  portion  erect,  with  long  apical  setose 
projections,  posteromedian  portion  of  sternum  5 not  at  all  prominent,  subapical  constriction  obsolete,  posterior  margin  of 
segment  not  emarginate  (Fig.  100);  in  female,  sternum  4 flat  medially,  anteromedian  portion  of  sternum  5 feebly  concave, 
scales  only  slightly  narrowed,  without  setose  projections,  posteromedian  portion  of  segment  very  slightly  prominent,  sub- 
apical constriction  feebly  developed  laterally.  Femora:  narrow  at  base,  strongly  inflated  just  distad  of  base  (Fig.  97,  99); 
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Figs.  96-101,  Sibinia  grisea,  male:  96,  head  and  pronotum,  lateral  view  (69. 8x);  97,  head  and  pronotum,  front  view  (57. 6x); 
98,  head  and  extreme  anterior  margin  of  pronotum,  dorsal  view  (121. 3x);  99,  profemur,  ventral  view  (139. 5x);  100,  median 
portion  of  abdominal  sterna  3-5,  ventral  view  (163. 8x);  101,  median  portion  of  abdominal  sterna  3—5. 
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profemur  with  large  posterior  prominence  at  base,  subequal  in  width  to  metafemur.  Tibiae:  straight;  protibia  with  short 
conical  mucro;  meso-  and  metatibiae  with  longer,  slender,  straight,  oblique  mucrones.  Male  genitalia:  (Fig.  87).  Spiculum 
ventrale:  (Fig.  12).  Spermatheca:  (Fig.  38). 

Discussion.— A relatively  small  bud  predator  “Itychus”;  host  Acacia  paniculata;  known 
from  the  Tropical  Deciduous  Forest  vegetation  zone  in  the  Mexican  states  of  Chiapas,  Guerrero, 
Oaxaca,  Puebla,  Veracruz,  and  Yucatan,  and  from  Honduras  and  Nicaragua  (Fig.  79),  as  well 
as  from  the  Campos  Cerrados  region  of  Brazil  (Fig.  83);  296  specimens  examined. 

Larvae  of  S.  grisea  emerged  from  flower  buds  of  the  host  collected  21  July,  1974,  1 1.3  mi 
NW  Totolopan,  Oaxaca,  Mexico.  Pupae  were  noted  10  days  later  on  31  July,  and  12  days 
later,  on  9 August,  adults  were  observed  in  the  pupal  cells.  Adults  of  S.  grisea  were  collected 
in  southern  Mexico  at  several  localities  in  microsympatry  with  the  seed  predator  “Itychus” 

S.  vosei. 

The  types  and  other  specimens  of  S.  grisea  examined  from  the  states  of  Yucatan  and 
Veracruz,  Mexico,  differ  from  specimens  of  the  species  from  the  states  of  Oaxaca,  Puebla, 
and  Guerrero,  in  slightly  smaller  size  and  in  absence  of  brown  scales  on  the  pionotum  and 
elytra.  Specimens  from  Brazil,  which  resemble  the  Yucatan-Veracruz  specimens,  are  further 
distinguished  by  having  the  rostrum  slightly  less  strongly  swollen  at  the  base,  the  apex  of  the 
median  lobe  entire  and  slightly  emarginate. 

22 —Sibinia  ( Microty chius)  griseoides,  new  species 
(Figs.  13,  39,  83,  88) 

Holotype.- Male,  ARGENTINA:  Salta,  Salta,  22  October,  1968,  L.  and  C.W.  O’Brien,  at 
night  (CWO). 

Allotype.—  Female,  same  data  as  holotype  (CWO). 

Paratypes.—  Same  data  as  holotype  (42);  the  same,  except— 23  October,  1968(2);  the  same, 
except— without  “at  night”  designation  (1);  Jujuy,  San  Salvador  de  Jujuy,  21  October,  1968, 

L.  and  C.W.  O’Brien  (1);  distributed  to  various  collections. 

Diagnosis.-  Robust;  rostrum  not  swollen  at  base;  scales  on  pronotum  and  elytra  elongate, 
striate,  strongly  to  feebly  attentuate,  pale  fulvous  and  darker  brown  scales  intermixed;  scales 
in  median  rows  on  elytral  interspaces  slightly  raised;  metafemur  much  larger  than  profemur; 
male  pygidium  large,  broadly  subquadrate  apically;  femora  narrow  at  base,  strongly  inflated 
distally. 

Description.—  Length:  male  1.63-1.78  (1.70)  mm,  female  1.57-1.86  (1.69)  mm.  Width:  male  0.84-0.94  (0.88)  mm, 
female  0.80-0.99  (0.91)  mm.  Integument:  black,  femora  rufopiceous,  rostrum,  antennae,  tibiae  and  tarsi  ferruginotestaceous 
Head:  scales  on  vertex  narrow  but  setiform,  cinereous  to  pale  fulvous.  Eye:  large,  height  ca.  1.5x  length;  in  dorsal 
view  strongly,  evenly  convex;  hind  margin  abruptly  raised  by  distance  equal  to  ca.  0.33  eye  length.  From:  narrower  than 
base  of  rostrum,  raised  portion  not  emarginate,  not  prominent  over  eye.  Rostrum:  male  0.89—1.13  (0.97)x,  female  1.00- 
1.09  (1.06)x  pronotum  length.  In  dorsal  view  not  swollen  in  basal  0.33,  narrow  at  base,  gradually,  widened  from  there  to 
antennal  insertions,  distal  portion  feebly  tapered  to  tip;  in  dorsal  profile  feebly,  broadly  rounded  continuously  with  frons 
at  base,  nearly  straight  proximad  of  antennal  insertions,  slightly  curved  over  insertions.  Distal  portion  in  male  short,  35-40 
(38)%  of  total  rostral  length,  in  lateral  view  feebly  tapered,  bearing  long  acuminate  scales  in  basal  0.50;  in  female,  distal 
portion  longer  41-46  (43)%  of  total  rostral  length,  subcylindrical,  shallowly  punctate,  bearing  a few  short  fine  setae  just 
distad  of  antennal  insertions.  Lateral  and  dorsolateral  carinae  distinct  over  antennal  insertions,  obsolete  distally  and  proximally 
in  male,  obsolete  throughout  in  female.  Scales  elongate,  striate,  broadly  truncate  apically,  slightly  raised,  especially  on  dorso- 
lateral portions  and  laterally  on  frons,  pale  fulvous.  Prothorax:  in  dorsal  view  sides  subparallel  at  extreme  base,  rounded 
apically  to  distinct  subapical  constriction;  in  lateral  view  broadly,  evenly  convex,  subapical  constriction  broadly  developed  on 
dorsum.  Scales  on  pronotum  elongate,  subparallel  sided  to  attenuate,  broadly  to  narrowly  truncate  apically,  striate,  uniformly 
recumbent,  pale  fulvous  and  darker  brown  scales  intermixed;  scales  on  pleuron  round  ventrally,  oblong  dorsally,  pale  fulvous, 
replaced  by  elongate  scales  on  dorsal  0.25.  Elytra:  in  dorsal  view  humeri  slightly  prominent,  sides  very  slightly  convergent 
in  basal  0.50,  broadly  rounded  apically;  in  lateral  view  flat  in  basal  0.50,  broadly  curved  apically.  Interspaces  flat,  subequal 
in  width,  apices  of  interspaces  4-6  not  prominent.  Scales  on  interspaces  similar  in  size,  shape  and  color  to  scales  on  pro- 
notum, in  triple  rows  on  each  interspace;  sutural  interspaces  with  basal  cluster  of  oblong  pale  whitish  scales;  strial  scales 
slightly  narrower  than  scales  on  interspaces.  Pygidium:  in  male  large,  broadly  exposed,  convex,  feebly  narrowed  to  broadly 
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subquadrate  apex;  in  female,  pygidium  slightly  smaller,  flat,  narrowed  to  rounded  apex,  slightly  oblique,  extended  beyond 
elytral  apices.  Abdomen:  in  male  sternum  4 flat  medially,  sternum  5 broadly  concave,  posteromedian  portion  of  segment 
not  prominent;  scales  on  concave  portion  finely  dissected,  bearing  fine  setose  projections,  not  subapically  constricted;  in 
female,  sternum  4 feebly  convex  medially,  anteromedian  portion  of  sternum  5 feebly  concave,  scales  on  concave  portion 
with  finely  setose  margins,  posteromedian  portion  of  segment  very  feebly  prominent,  subapical  constriction  obsolete.  Femora: 
strongly  inflated  just  distad  of  base;  profemur  with  large  posterior  prominence  at  base,  much  narrower  than  large  metafemur. 
Tibiae:  protibiae  unarmed,  mesotibia  with  minute  conical  mucro,  metatibia  with  slightly  longer  oblique  slender  mucro. 

Male  genitalia:  (Fig.  88 ).  Spiculum  ventrale:  (Fig.  13 ).  Spermatheca:  (Fig.  39). 

Discussion.—  A relatively  small  “Itychus”,  probably  a bud  predator;  host  unknown;  known 
only  from  the  type-series  from  northern  Argentina  (Fig.  83). 

23  —Sibinia  ( Micro ty chius)  wameri,  new  species 
(Figs.  83,  89,  90) 

Holotype.— Male,  (BRAZIL):  (Parana),  Ponta  Grossa,  V.  Vilela,  C.G.  chuva.  12-55,  6583, 
Cole9ao  G.  Justus  Jor  (UPB). 

Diagnosis  — Robust;  apices  of  interspaces  4—6  not  prominent;  scales  on  pronotum  and 
elytra  pale  to  dark  fulvous  and  fuscous,  dark  scales  forming  diffuse  lateromedian  maculae  on 
pronotum  and  mediobasal  macula  on  elytra;  abdominal  sterna  only  slightly  concave,  scales 
unmodified;  femora  greatly  enlarged;  median  lobe  with  large,  ventromedian  plates  which 
bear  long  posteriorly  directed  setae  (Fig.  89,  90). 

Description.  — Length:  2.62  mm.  Width:  1.66  mm.  Integument:  piceous,  tarsi,  antennae  and  distal  portion  of  rostrum 
rufopiceous.  Head:  punctures  on  vertex  shallow,  scales  on  vertex  reduced  to  fine  setae.  Eye:  height  ca.  1.6x  length;  in  dorsal 
view  strongly,  evenly  convex;  hind  margin  precipitously  raised  by  distance  ca.  equal  to  0.33  eye  length.  From:  narrowed 
posteriorly,  raised  portion  with  lateral  emarginations  adjacent  to  eyes,  not  prominent  over  eye,  in  lateral  view  strongly  rounded. 
Rostrum:  0.95x  pronotum  length.  In  dorsal  view  not  expanded  distad  of  eyes,  sides  tapered  to  antennal  insertions,  sides  of 
distal  portion  subparallel;  in  dorsal  profile  strongly  rounded  at  base,  feebly  rounded  over  antennal  insertions.  Distal  portion 
short,  38%  of  total  rostral  length,  in  lateral  view  tapered  but  not  attenuate,  lateral  sulcus  distinct  almost  to  tip.  Dorsomedian 
and  dorsolateral  carinae  obsolete  proximad  of  antennal  insertions.  Scales  on  sides  elongate,  subparallel  sided,  apically  truncate, 
replaced  by  narrower,  darker  fulvous,  uniformly  recumbent  scales  on  dorsum;  distal  portion  with  long  white  setae.  Prothorax: 
in  dorsal  view  broader  at  base  than  at  middle,  broadly  curved  from  base  to  strongly  developed  subapical  constriction;  in 
lateral  view  strongly  convex,  especially  posteriorly,  subapical  constriction  strongly  developed  on  dorsum.  Scales  on  pro- 
notum elongate,  subparallel  sided,  apically  truncate,  uniformly  recumbent,  a few  pale  fulvous  feebly  striate  scales  and 
more  numerous,  narrower,  darker  fulvous  more  distinctly  striate  scales  intermixed,  and  with  large  diffuse  lateromedian 
maculae  of  darker,  narrower  fuscous  scales;  scales  on  pleuron  round  to  oblong,  white,  extended  onto  extreme  anterolateral 
and  posterolateral  portions  of  dorsum,  replaced  dorsally  by  elongate,  striate  scales.  Elytra:  in  dorsal  view  humeri  feebly 
prominent;  sides  broadly,  feebly  rounded  in  basal  0.33,  in  lateral  view  flat,  broadly,  evenly  convex.  Interspaces  flat,  sub- 
equal in  width,  with  large,  discrete,  oblong  impressions.  Scales  on  interspaces  similar  in  shape  and  color  to  scales  on  pro- 
notum but  slightly  shorter,  uniformly  recumbent,  in  triple  to  quadruple  rows  on  each  interspace,  fuscous  scales  dense  in 
basal  0.66  on  sutural  interspaces  and  forming  diffuse  mediobasal  macula  and  oblique  posteromedian  transverse  band; 
sutural  interspaces  without  basal  cluster  of  white  scales;  strial  scales  narrower  than  scales  on  interspaces.  Pygidium:  broadly 
exposed,  convex,  broadly  subquadrate  apically.  Abdomen:  sterna  1-4  shallowly,  broadly  concave,  sternum  5 slightly  more 
deeply  concave  medially,  scales  on  concave  portions  reduced,  a few  with  finely  setose  apical  margins;  sternum  5 not  sub- 
apically constricted,  posterior  margin  broadly,  subquadrately  emarginate.  Tibiae:  strongly  curved;  protibia  curved,  with 
very  short,  acute  apical  mucro,  mucrones  on  meso-  and  metatibiae  much  longer,  curved.  Male  genitalia:  (Fig.  89,  90). 

Discussion.- A.  relatively  large  “Itychus”,  probably  a seed  predator;  host  unknown;  known 
only  from  the  male  holotype  from  southeastern  Brazil  (Fig.  83). 

S.  warned  possesses  a full  complement  of  “Itychus  characters”.  It  closely  resembles 
S.  alvarengae,  also  of  southern  Brazil;  specimens  of  both  species  have  large  medioventral  seta 
bearing  plates  on  the  median  lobe  (cf.  Figs.  89-91). 

S.  warned  is  named  in  honor  of  Rose  Ella  Warner  Spillman,  formerly  of  the  USDA  System- 
atic Entomology  Laboratory,  in  expression  of  appreciation  for  generously  extended  help  and 
encouragement. 
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24 —Sibinia  (Microty chius)  alvarengae,  new  species 
(Figs.  40,  83,  91,  92) 

Holotype.—  Male,  BRAZIL:  Minas  Gerais,  Pedra  Azul,  November,  1972,  M.  Alvarenga  (UPB).  j 

Allotype.—  Female,  same  data  as  holotype  (UPB). 

Paratypes.—  Same  data  as  holotype,  3 (CWO,  WEC). 

Diagnosis.—  Fulvous  to  ferruginous  and  fuscous  scales  arranged  in  tesselate  clusters;  abdominal  j 
sterna  1—5  in  male  broadly,  deeply  concave,  scales  on  concave  portions  reduced,  finely  dissected; 
spiculum  gastrale  large,  sides  of  anterolateral  plates  flared. 

Description.—  As  in S.  warneri,  except- Length:  male  2.51-2.85  (2.75)  mm,  female  2.50  mm.  Width:  male  1.72-1.88 
(1.79)  mm,  female  1.79  mm.  Integument:  black,  tarsi,  antennae  and  distal  portion  of  rostrum  piceous.  Head:  scales  on  vertex 
only  slightly  narrower  than  scales  on  rostrum.  Eye:  height  ca.  1.5x  length;  in  dorsal  view  feebly  convex  anteriorly;  hind  margin 
precipitously  raised  by  distance  ca.  equal  to  2.3x  eye  length.  Rostrum:  male  0. 86-0.92  (0.90)x,  female  0.86x  pronotum 
length.  Distal  portion  in  male  42-47  (45)%  of  total  rostral  length",  in  lateral  view  tapered,  lateral  sulcus  becoming  obsolete  in  j 

distal  0.50;  in  female,  distal  portion  slightly  longer,  49-50  (49)%  of  total  rostral  length,  in  lateral  view  attenuate,  lateral  sulcus 
obsolete.  Prothorax:  scales  on  pronotum  pale  and  darker  fulvous  to  ferruginous  intermixed,  also  with  patches  of  fuscous  to 
black  scales,  but  these  not  forming  lateromedian  maculae.  Elytra:  apices  of  interspaces  4-6  slightly  raised.  Scales  on  inter- 
spaces similar  to  scales  on  pronotum,  in  four  or  five  irregular  rows  on  each  interspace,  pale  and  darker  fulvous  to  ferruginous 
and  fuscous  to  black  scales  in  tesselate  pattern.  Pygidium:  in  male  scales  narrow,  erect,  finely  dissected;  in  female,  pygidium 
strongly  narrowed  to  rounded  apex,  nearly  vertical.  Abdomen:  in  male  sterna  1-5  broadly,  deeply  concave  medially,  scales 
reduced,  finely  dissected,  suberect,  sternum  5 strongly  rounded  at  apex,  posterior  margin  of  segment  broadly,  roundly  con- 
cave; in  female,  sterna  1-5  nearly  flat  medially,  sternum  5 rounded,  slightly  constricted  subapically,  extreme  posteromedian 
portion  slightly  prominent.  Tibiae:  straight.  Male  genitalia:  (Fig.  91,  92).  Spermatheca:  (Fig.  40). 

Discussion.-  A relatively  large  “Itychus”,  probably  a seed  predator;  host  unknown;  known 
only  from  the  type-series  from  the  state  of  Minas  Gerais,  Brazil  (Fig.  83). 

S.  alvarengae  is  named  in  honor  of  the  collector  of  the  type  series,  Moacir  Alvarenga. 


25—  Sibinia  (Microty chius)  vosei  (Kissinger),  new  combination 
(Figs.  14,41,80,  93-95,  102) 

Itychus  vosei  Kissinger  1962:  11.  Holotype,  male:  Tixkokob,  Yucatan,  Mexico  (AMNH). 

Diagnosis.  — (Fig.  102).  Raised  portion  of  frons  emarginate. laterally  adjacent  to  eyes;  scales 
on  vertex  of  head  reduced  to  fine  white  setae;  scales  on  pronotum  and  elytra  uniformly  gray  to 
yellowish  gray,  or  gray  to  yellowish  gray  and  darker  fuscopiceous  scales  intermixed;  femora 
moderately  enlarged;  median  lobe  with  median  portion  sclerotized  ventrally  in  basal  0.66,  bear- 
ing numerous  long  ventral  setae,  apex  abruptly  bent  downward;  posteromedian  plate  of  spiculum 
gastrale  transverse,  anterolateral  plates  large,  flared  (Fig.  95). 

Description.— Length:  male  2.81-3.32  mm;  female  2.95-3.29  mm.  Width:  male  1.58-1.92  mm,  female  1.78-1.99  mm. 
Integument:  black,  tibial  apices  and  distal  portion  of  rostrum  piceous,  tarsi  and  antennae  ferruginotestaceous.  Head:  punctures 
on  vertex  shallow.  Eye:  large,  height  ca.  1.5x  length;  in  dorsal  view  strongly  convex;  hind  margin  raised  by  distance  ca.  equal 
to  0.66  eye  length.  Frons:  narrower  than  base  of  rostrum,  slightly  widened  posteriorly,  not  prominent  over  eye,  in  lateral 
view  strongly  rounded.  Rostrum:  male  0.94-1.00x,  female  0.94— 0.99x  pronotum  length.  In  dorsal  view  expanded  slightly 
just  distad  of  eye,  sides  feebly  tapered  to  antennal  insertions,  more  strongly  tapered  to  tip.  in  dorsal  profile  not  rounded  at 
base,  straight  to  basad  of  antennal  insertions,  feebly  curved  over  insertions.  Distal  portion  in  male  short,  27-33%  of  total 
rostral  length,  in  lateral  view  conical,  lateral  sulcus  obsolete  just  distad  of  antennal  insertions;  in  female,  distal  portion  longer, 
39-44%  of  total  rostral  length,  acuminate,  lateral  sulcus  distinct  in  proximal  0.50.  Dorsomedian  and  dorsolateral  carinae 
becoming  obsolete  just  proximad  of  antennal  insertions.  Scales  on  sides  elongate,  parallel  sided,  apically  truncate,  cinereous  to 
pale  fulvous,  those  on  dorsum  narrower,  more  attenuate,  distal  portion  with  long  white  setae.  Prothorax:  in  dorsal  view  sides 
subparallel  at  extreme  base,  strongly  rounded  to  deep  subapical  constriction,  in  lateral  view  broadly  convex,  especially  poster- 
iorly, Scales  on  pronotum  elongate,  subparallel  sided,  apically  truncate,  uniformly  recumbent,  yellowish  gray  or  gray  and 
fuscopiceous  scales  intermixed,  darker  scales  when  present  prominent  on  lateromedian  portions  and  forming  diffuse  round, 
dorsomedian  macula;  scales  on  lower  portion  of  pleuron  round,  those  on  upper  portion  oblong,  flat,  white,  extending  onto 
extreme  dorsolateral  portions  anteriorly  and  posteriorly,  replaced  dorsally  by  elongate  scales.  Elytra:  in  dorsal  view  humeri 
slightly  prominent,  sides  broadly  curved  in  basal  0.66;  in  lateral  view  strongly  convex  in  basal  0.50,  rapidly  falling  away  from 
just  beyond  middle  to  apices.  Interspaces  flat,  subequal  in  width,  with  large,  discrete,  oblong  impressions;  apices  of  interspaces 
4-6  not  prominent.  Scales  on  interspaces  similar  in  shape  and  color  to  scales  on  pronotum,  but  slightly  shorter,  uniformly 


New  World  Species  of  Sibinia 


167 


Quaest.  Ent.,  1978  14(2) 


168 


Clark 


recumbent,  in  triple  rows  on  each  interspace;  dark  scales  when  present  forming  pattern  of  diffuse  alternating  transverse  bands; 
sutural  interspaces  without  round  white  scales;  strial  scales  narrower  than  scales  on  interspaces.  Pygidium:  broadly  exposed; 
in  male  convex,  broadly  rounded  at  apex,  in  female  flat,  strongly  narrowed  to  rounded  apex,  perpendicular.  Abdomen:  in 
male  sterna  1-5  broadly,  deeply  concave,  scales  on  concave  portion  finely  acuminate,  suberect  to  erect,  sternum  5 not  con- 
stricted subapically,  posterior  margin  slightly,  narrowly  concave  medially;  in  female,  sterna  1-5  broadly  convex  medially, 
scales  unmodified;  sternum  5 broadly  constricted  subapically,  posteromedian  portion  feebly  prominent,  posterior  margin 
narrowly  concave  medially.  Femora:  feebly  inflated  in  distal  0.33.  Tibiae:  straight,  protibia  with  short  straight  oblique  mucro,  j 
meso-  and  metatibiae  with  long  slender  straight  mucrones.  Male  genitalia:  (Fig.  93,  95).  Spiculum  ventrale:  (Fig.  14). 
Spermatheca:  (Fig.  41). 

Discussion.— A relatively  large  “Itychus”,  probably  a seed  predator;  collected  on  Acacia 
paniculata;  known  from  the  Mexican  states  of  Campeche,  Guerrero,  Oaxaca,  Puebla,  and 
Yucatan,  and  from  Honduras  (Fig.  80);  57  specimens  examined. 

Adults  of  S.  vosei  were  collected  at  several  localities  in  southern  Mexico  on  blooming 
A.  paniculata,  in  each  instance  in  microsympatry  with  adults  of  the  bud  predator  S.  grisea. 

The  larvae  of  S.  vosei  have  not  been  collected,  but  will  probably  be  found  in  the  pods  of 
A.  paniculata.  The  type  species  of  Kissinger’s  (1962)  genus  Itychus,  S.  vosei  displays  a full 
complement  of  “Itychus  characters”,  unlike  S.  grisea  in  which  some  of  these  features  are 
somewhat  reduced. 


2 6—Sibinia  ( Micro ty chius ) fulva  (LeConte) 
(Figs.  15,  42,  81,  104-110) 


Sibynes  fulvus  LeConte  1876:  219.  Horn  1894;  Fall  1901;  Knaus  1907.  Holotype,  male:  Cape  San  Lucas,  Baja  California 

Sur,  Mexico  (MCZ). 

Sibinia  fulva:  Casey  1910;  Klima  1934;  Blackwelder  1947. 

Ty  chius  fulvus:  Leng  1920;  Moore  1937. 

Itychus  fulvus:  Kissinger  1962,  1964. 

Diagnosis.— (Fig.  104).  Rostral  carinae  distinct  from  antennal  insertions  to  between  dorsal 
margins  of  eyes  (Fig.  107);  eye  large,  strongly  convex  (Figs.  105  and  107);  scales  on  pronotum 
and  elytra  moderately  broad,  subparallel  sided,  recumbent,  fulvous  to  reddish  orange,  inter- 
snersed  with  oval  white  scales;  femora  not  greatly  enlarged,  not  channeled  beneath. 

Description.  — Length:  male,  2.16-2.77  mm,  female  2.57-2.98  mm.  Width:  male  1.13-1.54  mm,  female  1.16-1.62  mm. 
Integument:  rufous  to  rufopiceous,  shading  to  ferruginotestaceous  on  legs,  antennae,  and  distal  portion  of  rostrum.  Head: 
scales  on  vertex  elongate,  narrow,  apically  truncate  (Fig.  105),  fulvous  to  reddish  orange.  Frons:  narrower  than  base  of 
rostrum  (Fig.  105,  107);  prominent  over  dorsal  margins  of  eyes,  in  lateral  view  strongly  rounded,  continuous  with  base  of 
rostrum.  Eye:  height  ca.  1.3x  length;  hind  margin  raised  by  distance  ca.  equal  to  combined  diameters  of  two  ocular  facets 
(Fig.  105).  Rostrum:  male  0.73-0.89x,  female  0.76-0. 94x  pronotum  length.  In  dorsal  view,  sides  feebly  tapered  from 
base  to  antennal  insertions,  abruptly  narrowed  distad  of  insertions,  sides  subparallel  to  tip.  Distal  portion  in  male  short,  33-53% 
of  total  rostral  length,  strongly  tapered  in  lateral  view,  lateral  sulcus  distinct  to  tip  (Fig.  106);  in  female,  distal  portion  longer, 
40-55%  of  total  rostral  length,  strongly  tapered  in  lateral  view,  attenuate,  lateral  sulcus  becoming  obsolete  distad  of  antennal 
insertions.  Scales  elongate,  narrow,  parallel  sided,  apically  blunt  to  truncate,  white,  scales  on  dorsum  narrower,  fulvous  to  reddish 
orange.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50,  strongly  rounded  anteriorly  to  strongly  developed  subapical  con- 
striction; in  lateral  view  moderately,  evenly  convex  from  base  to  broad  subapical  constriction.  Scales  on  pronotum  short, 
broad,  parallel  sided,  broadly  truncate  apically,  fulvous  to  reddish  orange,  white  scales  interspersed  in  feeble  circular  pattern: 
scales  on  pleuron  oblong,  flat,  white,  limited  to  lower  portion,  medially  extending  onto  extreme  anterior  and  posterior 
portions  of  pronotum.  Elytra:  in  dorsal  view  humeri  not  prominent,  sides  feebly  rounded  in  basal  0.66;  in  lateral  view 
strongly,  evenly  convex.  Interspaces  flat,  feebly  impressed,  interspace  2 narrower  than  interspaces  1 and  3,  apices  of  inter- 
spaces 4-6  not  prominent.  Scales  on  interspaces  similar  in  shape  and  color  to  scales  on  pronotum  but  slightly  shorter  and 
broader,  in  quadruple  rows  on  each  interspace,  uniformly  recumbent,  a few  oval  white  scales  sparsely  interspersed  through- 
out; sutural  interspaces  without  white  scales;  strial  scales  very  narrow,  white.  Pygidium:  broadly  exposed,  in  male  convex, 
broadly  subquadrate  apically;  in  female,  pygidium  strongly  narrowed  to  rounded  apex,  slightly  oblique,  extended  posteriorly 
slightly  beyond  elytral  apices.  Abdomen:  in  male  sterna  3-5  broadly,  shallowly,  continuously  concave  medially,  scales 
unmodified,  sternum  5 not  constricted  subapically,  posterior  margin  broadly,  subquadrately  emarginate;  in  female,  sterna 
’3-4  and  anterior  portion  of  sternum  5 feebly  convex  medially,  sternum  5 slightly  constricted  subapically  toward  middle  of 
segment,  posteromedian  portion  of  segment  narrowly  prominent,  posterior  margin  not  producted  posteriorly.  Tibiae:  meso- 
and  metatibiae  armed  with  long  slender  apically  notched  mucrones,  protibia  with  minute  mucro  or  unarmed  (Fig.  108).  Male 
genitalia:  (Fig.  109,  110).  Spiculum  ventrale:  (Fig.  15).  Spermatheca:  (Fig.  42). 
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Discussion.—  A relatively  large  seed  predator  “Itychus”;  hosts  Acacia  greggii  and  A.  roe- 
meriana;  known  from  the  Sonoran,  Mohavean,  and  Chihuahuan  Desert  Regions  of  southern 
California,  Arizona,  New  Mexico,  Texas,  and  from  the  Mexican  state  of  Sonora  and  the  ter- 
ritory of  Baja  California  Sur  (Fig.  81);  408  specimens  examined. 

Adults  of  S.  fulva  have  been  collected  in  March  (1%),  April  (8%),  May  (17%),  June  (48%), 
and  July  (13%).  They  were  abundant  1 mi  S Premont,  Jim  Wells  County,  Texas,  on  A.  greggii 
when  the  plants  were  in  late  bloom.  The  fulvous  or  reddish  orange  colors  of  the  scales  closely 
match  the  late  bloom  colors  of  the  flowers  of  A.  greggii , probably  affording  protection  from 
predators. 


Fig.  104,  Sibinia  fulva,  male,  6 mi  N Alpine,  Brewster  Co.,  Texas.  (A,  lateral  view,  B,  dorsal  view). 
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Larvae  emerged  from  pods  of  A greggii  collected  23  May,  1973,  1 mi  N Premont,  Jim  Wells 
County,  Texas  and  3 1 May,  1973,  2 mi  E Lajitas,  Brewster  County,  Texas,  and  from  pods  of 
A.  roemeriana,  collected  6 June,  1972,  51  mi  S Alpine,  Brewster  County,  Texas.  Larvae  and 
eggs  were  found  in  pods  of  A.  greggii,  eggs  near  the  edges  of  the  seeds.  Larvae  in  all  three  in- 
stars were  observed  feeding  around  the  edges  of  the  seeds.  Larvae  (average  two  per  seed,  max- 
imum observed,  9)  exit  from  pods  through  holes  which  they  chew  in  the  side  of  the  valve  and 
presumably  enter  the  soil  to  pupate.  Adults  were  not  reared.  One  pupa  was  recovered  in  the 
laboratory  in  October,  five  months  after  the  larva  had  left  the  pods. 

The  seed  beetle  Merobruchus  julianus  (Horn)  (Bruchidae)  was  reared  from  A.  greggii  seeds 
attacked  by  S.  fulva.  The  bruchids  occupied  the  centres  of  the  large  flattened  seeds  while  the 
weevils  fed  around  the  edges.  Thirty-nine  percent  of  seeds  infested  by  S.  fulva  in  a sample  from 
one  mi  S Premont  were  also  infested  by  bruchids. 

The  grandis  Group 

Diagnosis.  — Species  are  assigned  to  the  grandis  group  on  the  basis  of  their  possession  of  one 
or  more  of  apotypic  states  3 1—36  (see  appendix  II,  p.  368).  Not  one  of  the  species  exhibits  all 
of  these  conditions,  however,  and  no  single  feature  can  be  cited  as  diagnostic  of  the  group. 

Discussion.— The  grandis  group  contains  seven  species:  the  Brazilian  S.  grandis,  S.  glomerata, 
S.  mundururu,  S.  pullipes,  and  S.  nigripes,  and  S.  furfurosa  of  the  Bahama  Islands,  and  S. 

Solaris,  known  from  Jamaica  and  from  Mexico  (the  Yucatan  Peninsula).  Hosts  of  none  of  the 
species  are  known.  One  member  of  the  group,  S.  grandis,  exhibits  several  “Itychus  characters”, 
but  evolution  within  the  group  appears  to  have  been  accompanied  by  reduction  and  loss  of 
these  plesiotypic  features  which  are  inferred  in  the  group  ancestor,  and  which  characterize 
most  members  of  the  paraphyletic  “Itychus”  stock  from  which  the  monophyletic  grandis 
group  is  derived. 

21—Sibinia  ( Micro ty chius)  grandis , new  species 
(Figs.  43,  83,  111) 

Holotype.—  Male,  BRAZIL:  (Santa  Catarina)  Nova  Teutonia,  27°  11'  S,  52°  23'  W,  September 
1954,  300-500m,  Fritz  Plaumann  (MZSP). 

Allotype.—  Female,  same  data  as  holotype  (MZSP). 

Para  types.  — Same  data  as  holotype  (2);  the  same  except— August,  1954  (1);  Sao  Paulo, 
Fazenda  Pau  D’Alho  Itu,  January  1959  col.  U.  Martins  (6);  total  nine,  distributed  to  various 
collections. 

Diagnosis.-  Robust;  head  constricted  behind  eyes,  hind  margin  of  eye  but  not  frons  abruptly 
raised;  anterodorsal  margins  of  pronotum  with  distinct  postocular  swellings;  pronotum  and 
elytra  with  elongate,  narrow,  ferruginous  and  rufopiceous  scales  and  oblong,  pale  ferruginous 
to  white  scales  forming  distinct  V-shaped  maculae;  odd  elytral  interspaces  slightly  raised,  apices 
of  interspaces  4—6  strongly  prominent;  distal  portion  of  rostrum  not  tapered. 

Description.  — Length:  male  3.20—3.88  (3.58)  mm,  female  3.52—4.12  (3.80)  mm.  Width:  male  1.73-2.08  (1.91)  mm, 
female  1.86-2.23  (2.02)  mm.  Integument:  piceous  to  black,  antennae  rufous.  Head:  scales  on  vertex  elongate,  parallel  sided, 
apically  blunt,  ferruginous.  Frons:  narrower  than  base  of  rostrum,  in  lateral  view  strongly  rounded,  continuous  with  base 
of  rostrum,  rounded  separately  from  vertex  of  head.  Eye:  small,  nearly  round,  height  ca.  1.3x  length;  in  dorsal  view  nearly 
flat  to  broadly  convex  posteriorly,  flattened  anteriorly;  hind  margin  distinctly  raised  by  distance  ca.  equal  to  combined 
diameters  of  three  ocular  facets.  Rostrum : male  0.98—1.11  (1.05)x,  female  0.98—1.28  (1.15)x  pronotum  length,  In  dorsal 
veiw  in  male  feebly  tapered  from  base  to  antennal  insertions,  in  female,  slightly  prominent  distad  of  insertions,  expanded 
distally;  in  dorsal  profile  strongly  rounded  at  base,  straight  to  just  proximad  of  antennal  insertions,  broadly  curved  over 
insertions.  Dorsomedian  carina  distinct  in  male,  obsolete  in  female.  Distal  portion  in  male  moderately  long,  29—38%  of 
total  rostral  length;  in  lateral  view  scarcely  tapered,  lateral  sulcus  very  deep  in  proximal  0.66;  in  female,  distal  portion 
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Fig.  105-108,  Sibinia  fulva,  male:  105,  head  and  anterior  portion  of  pronotum,  dorsal  view  (79. Ox);  106,  the  same,  lateral 
view  (63. 2x);  107,  the  same,  front  view  (63. 2x);  108,  right  protarsus  and  tibial  apex,  ventral  view  (138. 3x). 
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Fig.  109-114,  Sibinia  spp.,  male  external  genitalia;  109,  5.  fulva  (spiculum  gastrale  dissociated);  110,  5.  fulva,  (spiculum 
gastrale  dissociated);  111,5.  grandis;  112,5.  glomerata;  113,5.  mundururu;  114,5.  pullipes  (not  to  scale;  109,  111-114 
ventral  views,  110  lateral  view). 
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Fig.  115-120,  Sibinia  spp.,  male  external  genitalia;  115,  S.  nigripes;  116,  S.  furfurosa;  117,  S.  Solaris;  118,  S.  santarem; 
119,  S.  rotundata;  120,  S.  tropidorhyncha  (not  to  scale;  115-120  ventral  views). 
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longer,  36-43  (40)%  of  total  rostral  length,  more  slender,  not  tapered,  lateral  sulcus  shallow  but  distinct  in  proximal  0.75. 
Scales  uniformly  elongate,  narrow,  apically  truncate,  ferruginous,  recumbent.  Prothorax:  in  dorsal  view  broadest  at  base, 
sides  broadly,  evenly  rounded  from  base  to  strongly  developed  subapical  constriction;  in  lateral  view  strongly  convex  post- 
eriorly, more  broadly  curved  anteriorly,  subapical  constriction  distinct  on  dorsum.  Scales  on  pronotum  uniformly  elongate, 
subparallel  sided,  apically  bluntly  rounded,  recumbent;  with  dark  ferruginous  scales  and  lighter,  whitish  scales  which  form 
distinct  median  vitta  and  prominent  lateromedian  vittae  which  extend  obliquely  from  extreme  anterolateral  angles  to  latero- 
median  portion  of  base,  scales  on  laterobasal  portions  darker;  pleuron  with  oblong  flat  pale  ferruginous  scales  and  white, 
broadly  imbricated  scales  which  extend  onto  extreme  anterolateral  and  posterolateral  portions  of  dorsum  but  are  limited 
to  lower  portion  medially.  Elytra:  in  dorsal  view  humeri  slightly  prominent,  sides  feebly  convergent  behind  humeri  in  basal 
0.66,  more  strongly  rounded  to  apices;  in  lateral  view  broadly,  feebly  convex  in  basal  0.75.  Interspaces  shallowly  but  dis- 
cretely impressed,  even  interspaces  flat;  scales  on  interspaces  similar  to  those  on  pronotum  in  shape  and  color  but  slightly 
smaller,  in  five  or  six  irregular  rows  on  each  interspace,  uniformly  recumbent,  pale  ferruginous  scales  most  abundant,  with 
prominent  basal  V-shaped  macula  of  rufopiceous  scales  which  covers  bases  of  interspaces  2-4  and  extends  posteriorly  on 
interspaces  2 and  1 to  about  middle  where  rufopiceous  scales  are  replaced  by  oblong,  apically  rounded,  white  and  pale  fer- 
ruginous scales;  rufopiceous  scales  covering  interspace  2 and  lateral  portion  of  sutural  interspaces  behind  white  scales  to 
just  before  apices,  also  on  interspaces  7—9,  on  humeri,  at  about  middle,  and  apical  0.25;  oblong  white  scales  forming 
prominent  basal  V-shaped  macula  on  sutural  interspaces,  and  present  on  extreme  base  of  interspaces  2 and  5,  sparsely 
scattered  throughout  on  odd  interspaces  and  in  form  of  diagonal  line  on  posteromedian  portions  of  interspaces  7 and  8 
and  broad  patches  on  interspaces  9-10;  strial  scales  narrower  than  scales  on  interspaces,  mostly  white.  Pygidium:  in  male 
large,  broadly  exposed,  nearly  perpendicular,  convex  medially,  broadly  subquadrate  at  apex;  in  female,  pygidium  smaller, 
flat,  strongly,  narrowed  to  narrowly  rounded  apex,  slightly  oblique.  Abdomen:  in  male,  sterna  3-4  feebly  convex,  sternum  5 
narrowly,  shallowly  concave  medially,  scales  unmodified,  sternum  5 feebly  constricted  subapically,  posterior  margin  of  segment 
broadly,  distinctly  concave  medially;  in  female,  sterna  3-4  and  anterior  portion  of  sternum  5 broadly  convex  medially, 
sternum  5 strongly,  broadly  constricted  subapically,  posteromedian  portion  of  segment  prominent,  narrowed,  posterior 
margin  slightly  producted  posteriorly.  Femora:  narrow  at  base,  gradually,  strongly  inflated  distally,  not  channeled  ventrally, 
metafemur  slightly  to  much  wider  than  profemur;  oblong  whitish  scales  interspersed  among  elongate  ferruginous  scales. 

Tibiae:  each  with  stout  curved  apical  mucro.  Male  genitalia:  (Fig.  111).  Spermatheca:  (Fig.  43). 

Discussion.- One  of  the  largest  of  all  known  Sibinia,  presumably  a seed  predator;  host 
unknown;  known  only  from  the  type-series  from  southern  Brazil  (Fig.  83). 

The  slightly  constricted  head,  raised  eye,  and  anterolateral  pronotal  swellings  are  features 
which  S.  grandis  has  in  common  with  most  members  of  the  “Itychus”  stock,  but  the  species 
has  apparently  lost  all  other  characteristics  of  that  paraphyletic  stock  from  which  it  apparently 
arose. 


28— Sibinia  (Micro ty chius ) glomerata,  new  species 
(Figs.  16,44,  83,  112) 

Holotype. -MAq,  BRAZIL:  (Santa  Catarina),  Nova  Teutonia,  27°  1 l'S,  52°  23'  W,  2 Nov- 
ember, 1949,  Fritz  Plaumann,  Moraceae,  Morus  nigra  (MZSP). 

Allotype.—  Female,  same  data  as  holotype,  except— 6 November,  1949,  Phytolacaceae, 
Phytolacca  dioica  (MZSP). 

Paratypes.  — Same  data  as  holotype,  except— 9 November,  1949,  Pflanze  639(3);  same  data 
as  allotype,  except-4  November,  1949(5);  total  eight,  distributed  to  various  collections. 

Diagnosis.- Robust;  distal  portion  of  rostrum  long  in  male  and  female;  antennal  scape  much 
shorter  than  funiculus;  scales  on  pronotum  and  elytral  interspaces  moderately  broad,  apically 
rounded,  uniformly  pale  gray,  recumbent;  internal  sac  unarmed. 

Description.—  Length:  male  1.10-1.26  (1.18)  mm,  female  1.28-1.38  (1.31)  mm.  Width:  male  0.55-0.72  (0.63)  mm, 
female  0.68-0.72  (0.70)  mm.  Integumerit:  black,  legs  and  distal  portion  of  rostrum  rufous,  antennae  testaceous.  Head:  scales 
on  vertex  linear,  apically  bluntly  rounded.  Frons:  slightly  narrowed  posteriorly,  in  lateral  view  broadly  rounded,  continuous 
with  vertex  of  head.  Eye:  moderately  large,  height  ca.  1.6x  length;  in  dorsal  view  moderately  strongly,  evenly  convex;  hind 
margin  scarcely  raised  by  distance  less  than  diameter  of  one  ocular  facet.  Rostrum:  male  0.96—1.04  (1.00)x,  female  1.08—1.18 
(1.14)x  pronotum  length.  In  dorsal  view  sides  slightly  convergent  from  base  to  antennal  insertions,  abruptly  narrowed  distad 
of  insertions,  especially  in  female,  sides  of  distal  portion  subparallel;  in  dorsal  profile  broadly,  evenly  arcuate  from  base  to 
tip  in  male,  more  strongly  rounded  at  base,  distal  portion  strongly,  evenly  arcuate  in  female.  Rostral  carinae  obsolete.  Distal 
portion  in  male  long,  70-73  (72)%  of  total  rostral  length,  in  lateral  view  not  tapered,  lateral  sulcus  obsolete;  in  female,  distal 
portion  somewhat  longer,  73-81  (79)%  of  total  rostral  length,  cylindrical,  smooth,  shining.  Scales  uniformly  recumbent. 
Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50,  rounded  anteriorly,  subapical  constriction  feebly  developed;  in 
lateral  view  feebly,  evenly  convex,  subapical  constriction  obsolete  on  dorsum.  Scales  on  pronotum  elongate,  moderately 
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broad,  parallel  sided,  bluntly  rounded  apically,  uniformly  recumbent,  pale  gray;  scales  on  pleuron  elongate  oval,  slightly 
concave,  imbricated,  replaced  on  upper  portion  by  elongate  scales.  Elytra:  in  dorsal  view  sides  feebly,  broadly  rounded  in 
basal  0.66;  in  lateral  view  flat  in  basal  0.33,  strongly  rounded  in  basal  0.66.  Interspaces  feebly  convex;  feebly,  irregularly 
impressed,  subequal  in. width,  apices  of  interspaces  4—6  not  prominent.  Scales  on  interspaces  similar  to  scales  on  pronotum 
but  slightly  larger,  mostly  in  single  rows,  but  with  partial  lateral  rows  in  some  areas,  uniformly  recumbent;  sutural  interspaces 
with  scales  in  triple  rows,  scales  toward  base  along  suture  oval,  white;  strial  scales  conspicuous,  narrower  than  scales  on  inter- 
spaces. Pygidium:  in  male  moderately  broadly  exposed,  feebly  convex,  narrowly,  evenly  rounded  apically;  in  female,  pygidium 
as  in  male  but  slightly  narrower  and  more  acutely  rounded  apically,  feebly  oblique,  not  producted  posteriorly.  Abdomen: 
in  male  sterna  3—5  flat  medially,  scales  unmodified,  sternum  5 not  constricted  subapically,  posterior  margin  of  segment 
straight;  in  female,  sterna  3—4  flat  medially,  sternum  5 distinctly,  narrowly  concave  medially,  posteromedian  portion  of 
segment  prominent,  posterior  margin  slightly  rounded,  Femora:  narrow  at  base,  profemur  gradually  inflated,  metafemur 
slightly  narrower,  more  gradually  inflated.  Tibiae:  each  with  small  acute  apical  mucrone.  Male  genitalia:  (Fig.  112).  Spiculum 
ventrale:  (Fig.  16).  Spermatheca:  (Fig.  44). 

Discussion.— V ery  small  in  size,  probable  bud  predator;  host  probably  mimosoid  despite 
labels  on  some  specimens  indicating  Moraceae  and  Phytolacaceae;  known  only  from  type- 
series  from  extreme  southern  Brazil  (Fig.  83). 

Since  S.  glomerata  and  S.  grandis  have  the  same  type-locality  they  may  have  the  same  host; 
they  resemble  each  other  as  closely  as  do  members  of  several  known  bud-seed  predator  micro- 
sympatric  pairs  (see  Table  3,  p.  104),  and  may  be  sister  species.  On  the  other  hand,  the  unarmed 
internal  sac  may  indicate  relationship  to  S.  bufemorata  and  S.  bufemoratoides.  If  S.  glomerata 
is  related  to  any  of  these,  a great  deal  of  reduction  and  loss  must  be  assumed;  this  does  not 
seem  unlikely  for  such  a small  Sibinia. 

29— Sibinia  ( Micro ty chius)  mundururu  (Bondar) 

(Figs.  17,45,  58,  113) 


Teratonychus  mundururu  Bondar  1949:  186,  Figs.  15-19.  Vaurie  1953  (Designated  lectotype:  male,  Andarai,  Bahia,  Brazil 

(AMNH)), 

Sibinia  mundururu  Bondar.  Kuschel  1950. 

Diagnosis.  — Robust;  pronotum  with  uniformly  elongate  recumbent  ferruginous  and  fulvous 
scales,  elytra  with  fulvous  and  ferruginous  scales  in  obscure  alternating  transverse  bands,  a few 
oval  white  scales  interspersed;  rostrum  very  long,  expecially  in  female,  glabrous  except  at 
extreme  base  in  female;  metatibia  minutely  mucronate;  median  lobe  (Fig.  1 13)  with  dense 
fringe  of  long  ventrolateral  setae  from  base  to  apex. 

Description.—  Length:  male  2.97  mm,  female  2.95  mm.  Width:  male  1.64  mm,  female  1.74  mm.  Integument:  rufo- 
piceous,  sterna  piceous.  Head:  scales  on  vertex  elongate,  bluntly  rounded  apically.  From:  slightly  narrowed  posteriorly,  in 
lateral  view  flat,  continuous  with  vertex  of  head.  Eye:  moderately  large,  height  ca.  1.4  times  length;  in  dorsal  view  broadly 
evenly  convex;  hind  margin  distinctly  raised  by  distance  ca.  equal  to  combined  diameters  of  three  ocular  facets.  Rostrum: 
very  long,  male  1.17,  female  1.67x  pronotum  length.  In  dorsal  view  feebly  tapered  from  base  to  antennal  insertions,  more 
strongly  tapered  distad  of  insertions  but  slightly  expanded  again  at  extreme  tip  in  male,  strongly  tapered  in  proximal  0.12, 
sides  subparallel  from  there  to  distal  0.25,  gradually  expanded  from  there  to  tip  in  female.  In  dorsal  profile  strongly  rounded 
at  base,  nearly  straight  from  distad  of  base  to  antennal  insertions,  then  broadly,  evenly  arcuate  in  male,  strongly  rounded  at 
extreme  base,  broadly,  evenly  arcuate  distally  in  female.  Dorsomedian  carina  distinct  in  male,  obsolete  in  female.  Distal 
portion  in  male  long,  43%  of  total  rostral  length,  in  lateral  view  feebly  tapered,  lateral  sulcus  distinct  almost  to  tip;  in  female, 
distal  portion  longer,  56%  of  total  rostral  length,  cylindrical,  smooth.  Scales  uniformly  recumbent,  limited  to  extreme  basal 
portion  in  female.  Prothorax:  in  dorsal  view  broadest  at  base,  sides  straight,  slightly  convergent  in  basal  0.50,  broadly  rounded 
anteriorly  to  strongly  developed  subapical  constriction;  in  lateral  view  strongly,  nearly  evenly  convex  from  base  to  apex. 

Scales  on  pronotum  uniformly  elongate,  parallel  sided,  apically  rounded,  recumbent,  scales  on  sides  directed  toward  middle 
of  base,  scales  on  median  portion  directed  straight  posteriorly,  uniformly  fulvous,  basal  marginal  row  of  long  fulvoferruginous 
scales  projected  posteriorly,  nearly  concealing  scutellum;  pleuron  with  round  to  oblong  flat  white  scales,  these  replaced 
on  upper  portion  by  elongate  scales.  Elytra:  in  dorsal  view  broadest  just  behind  humeri,  sides  slightly  convergent  to  distal 
0.66,  broadly  rounded  from  there  to  apices;  in  lateral  view  flat  in  basal  0.50,  strongly  convex  posteriorly.  Interspaces  flat, 
odd  interspaces  slightly  wider  than  even  ones,  deeply,  discretely  impressed,  apices  of  interspaces  4-6  broadly  prominent; 
scales  in  irregular  triple  to  quadruple  rows  on  each  interspace,  elongate  oval  apically  truncate  fulvous  scales  and  narrower, 
more  nearly  parallel  sided  ferruginous  scales  intermixed,  replaced  by  narrower,  more  nearly  parallel  sided  rufopiceous 
scales  which  form  prominent  mediobasal  macula  on  interspaces  2 and  3 and  basal  portion  of  interspace  4,  large  oval  white 
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scales  interspersed  throughout,  especially  dense  just  behind  dorsal  macula;  sutural  interspaces  with  basal  cluster  of  oval  white 
scales,  and  with  oval  fulvous  scales  in  posterior  0.66;  stria!  scales  very  narrow,  white.  Pygidium:  in  male  small,  feebly  convex  j; 
distally,  perpendicular;  in  female,  pygidium  nearly  flat,  oblique,  extending  slightly  distad  of  elytral  apices,  strongly  narrowed  j 
to  rounded  apex.  Abdomen:  in  male  sterna  3—5  shallowly,  narrowly  concave  medially,  scales  unmodified,  posterior  margin 
of  sternum  5 shallowly,  subquadrately  emarginate;  in  female,  sterna  3—4  flat  medially,  sternum  5 broadly,  strongly  constricted  jj 
subapically,  posteromedian  portion  of  segment  narrowed,  prominent,  producted  posteriorly  beyond  elytral  apices.  Femora:  j 

narrow  at  base,  gradually,  evenly  expanded  but  not  inflated  distally;  oblong  white  scales  and  narrow,  ferruginous  scales  inter-  i 

spersed  throughout.  Tibiae:  pro-  and  mesotibiae  armed  with  large  curved  mucrones,  metatibia  minutely  mucronate.  Male  j 

genitalia:  (Fig.  113).  Spiculum  ventrale:  (Fig.  17).  Spermatheca:  (Fig.  45). 

Discussion.— A.  relatively  large  Microty chius,  probably  a seed  predator;  host  probably  mimo- 
soid,  but  collected  on  Melastomaceae  called  “mundururu”  (Bondar  1949);  known  only  from  the 
the  type-series  from  the  state  of  Bahia,  Brazil  (Fig.  58);  examined  male  lectotype,  and  female 
paralectotypes  (two,  FMNH  and  AMNH). 

The  color  and  pattern  of  scales  on  the  pronotum  and  elytra  and  the  shape  and  vestiture  of 
the  femora  are  similar  in  S.  mundururu  and  S.  grandis.  The  later  species  exhibits  some  “Itychus  j 
characters”  which  are  lacking  from  S.  mundururu  (constricted  head,  raised  eyes,  anterolateral 
swellings  on  the  pronotum). 

30—  Sibinia  (Microty chius)  pullipes,  new  species 
(Figs.  58,  114) 

Holotyoe.—  Male,  BRAZIL:  Goias,  Corumba  de  Goias,  31  January— 3 February,  1962, 

J.  Bechyne  col.  (MZSP). 

Paratypes.-  Same  data  as  holotype  (three  males);  same  as  holotype,  except-Rib.  Vaozinho, 

12  February,  1962  (four  males);  total  seven,  distributed  to  various  collections. 

Diagnosis.  — (Male  only  known.)  Slender;  articles  I— III  of  protarsus  and  mesotarsus  of  some 
specimens  black;  scales  on  pronotum  and  elytra  short,  oblong  to  oblong  oval,  recumbent,  pale 
fulvous,  long  acuminate  erect  setae  intermixed  among  oval  scales;  sternum  5 of  male  foveate 
medially;  median  lobe  lightly  sclerotized  ventrally  except  in  apical  0.25,  with  dorsomedian 
sclerotized  bridge  in  apical  0.25  (Fig.  1 14). 

Description.— Length:  1.92-2.28  (2.09)  mm.  Width:  0.87-1.12  (0.98)  mm.  Integument:  rufous,  prothorax,  head, 
and  sterna  piceous  to  black.  Head:  scales  on  vertex  elongate,  attenuate,  fulvous.  Frons:  slightly  narrower  than  rostrum  at 
base,  in  lateral  view  broadly  curved,  continuous  with  vertex  of  head.  Eye:  moderately  large,  nearly  round,  height  ca.  1.25  x 
length;  in  dorsal  view  broadly,  evenly  convex;  hind  margin  not  raised.  Rostrum:  0.84-1.06  (0.93)x  pronotum  length.  In 
dorsal  view  tapered  from  base  to  antennal  insertions,  abruptly  narrowed  distad  of  insertions,  sides  subparallel  to  tip;  in 
dorsal  profile  not  or  scarcely  rounded  at  base,  broadly,  nearly  evenly  arcuate  from  base  to  tip.  Dorsomedian  carina  distinct. 

Distal  portion  moderately  long,  42-45  (44)%  of  total  rostral  length,  in  lateral  view  slightly  tapered,  lateral  sulcus  obsolete 
in  distal  0.75.  Scales  elongate,  widened  to  truncate  apices,  recumbent,  fulvous,  also  with  dorsolateral  row  of  long  erect  acu- 
minate setae  on  rostrum  and  frons  over  dorsal  margin  of  eye.  Prothorax:  in  dorsal  view  narrow,  elongate,  sides  broadly  curved 
from  base  to  feebly  developed  subapical  constriction,  slightly  narrower  at  apex  than  at  base;  in  lateral  view  broadly,  evenly 
convex  from  base  to  feebly  developed  subapical  constriction.  Scales  on  pronotum  short,  oblong  to  oblong-oval,  minutely 
truncate  apically,  recumbent,  uniformly  fulvous,  long  acuminate  straight  fully  erect  setae  intermixed  among  recumbent  scales; 
scales  on  pleuron  larger  than  oblong  to  oval  scales  on  pronotum,  flat,  whitish,  limited  to  lower  0.50.  Elytra:  in  dorsal  view 
sides  subparallel  in  basal  0.50,  in  lateral  view  broadly,  evenly  convex  in  basal  0.66.  Interspaces  flat,  subequal  in  width,  feebly 
rugose,  apices  of  interspaces  4-6  not  prominent.  Scales  on  interspaces  similar  to  those  on  pronotum,  in  triple  row  on  each 
interspace,  each  odd  interspace  on  disc  and  all  interspaces  on  declivities  with  median  row  of  straight  erect  acuminate  setae; 
scales  on  sutural  interspaces  not  distinguishable  from  scales  on  other  interspaces;  strial  scales  narrow,  absent  from  some 
portions.  Pygidium:  broadly  exposed,  feebly  convex,  narrowed  slightly  to  subquadrate  apex.  Abdomen:  sterna  3-4  flat 
medially,  sternum  5 with  distinct  median  fovea,  scales  within  fovea  slightly  reduced,  erect,  segment  not  constricted  sub- 
apically, posterior  margin  slightly  producted  posteriorly.  Femora:  narrow  at  base,  abruptly,  strongly  inflated  distally. 

Tibiae:  each  with  large,  oblique  acute  black  apical  mucro.  Male  genitalia:  (Fig.  114). 

Discussion.— A relatively  large  Microty  chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  type-series  from  the  state  of  Goias,  Brazil  (Fig.  58). 

This  distinctive  species  is  placed  with  reservation  in  the  grandis  group  because  the  armature 
on  the  internal  sac  (Fig.  1 14)  is  similar  to  that  in  S.  grandis  (Fig.  Ill)  and  S.  mundururu 
(Fig.  113).  It  resembles  the  bud  predator  S.  nigripes,  nd  the  two  are  probably  a microsympatric 
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bud-seed  predator  pair. 

3 1—  Sibinia  ( Micro ty chius)  nigripes,  new  species 
(Figs.  58,  115,  121) 

Holotype.—  Male,  BRAZIL:  Minas  Gerais,  Pedra  Azul,  November  1972,  M.  Alvarenga  (UPB). 

Allotype.-  Female,  same  data  as  holotype  (MZSP). 

‘Paratypes.—  Same  data  as  holotype  (5);  the  same,  except— malaise  trap  (1);  total  six,  dis- 
tributed to  various  collections. 

Diagnosis.  — Eye  not  round;  frons  flat  in  lateral  view;  metafemur  much  wider  than  profemur. 

Description.  — As  described  for  S.  pullipes,  except -Length:  male,  1.56  — 1.82  (1.66)  mm,  female  1.46-1.56  (1-53)  mm. 
Width:  male  0.76-0.91  (0.82)  mm,  female  0.71-0.78  (0.75)  mm.  Integument:  rufous,  sterna  and  protarsi  of  male  black. 

Eye:  small,  height  ca.  1.33x  length;  in  dorsal  view  strongly  convex  posteriorly,  flattened  anteriorly;  hind  margin  feebly 
raised  by  distance  somewhat  less  than  diameter  of  one  ocular  facet.  Rostrum:  male  0.80-0.89  (0.86)x,  female  0.94-1.03 
(1.00)x  pronotum  length.  Distal  portion  in  male  moderately  long,  45-54  (49)%  of  total  rostral  length,  lateral  sulcus  ob- 
solete; in  female,  distal  portion  long,  61-70  (66)%  of  total  rostral  length,  subcylindrical,  smooth.  Prothorax:  scales  on  pro- 
notum narrow,  apically  pointed.  Elytra:  sutural  interspaces  with  sutural  row  of  small  white  scales.  Abdomen:  in  female, 
sternum  5 broadly,  feebly  constricted  medially,  posteromedian  portion  of  segment  broad,  not  producted.  Male  genitalia: 

(Fig.  115).  Spermatheca:  (Fig.  121). 

Discussion.— A relatively  small  Microty chius,  brobably  a bud  predator;  host  unknown, 
known  only  from  the  type-series  from  the  state  of  Minas  Gerais,  Brazil  (Fig.  58). 

Probably  a member  with  the  seed  predator  S.  pullipes  of  a bud-seed  predator  microsympatric 
pair,  S.  nigripes  closely  resembles  the  latter,  its  probable  sister  species. 

32— Sibinia  ( Microty  chius)  furfurosa,  new  species 
(Figs.  18,  82,  116,  122) 

Holotype.- Male,  BAHAMA  ISLANDS  B.W.I.:  Conception  Island,  Booby  Cay,  8 April, 

1965,  B.D.  Valentine  and  R.W.  Hamilton  (CWO). 

Allotype.—  Female,  same  data  as  holotype  (RWH). 

Paratypes.  — Same  data  as  holotype  (10);  the  same,  except— Crooked  Is.,  5 mi  due  NE  Gun 
Point,  26  March  1965  (1);  the  same,  except-Green  Cay  (Grt.  Bahama  Bank),  18—19  March, 

1965  (1),  total  twelve,  distributed  to  various  collections. 

Diagnosis.  — Robust;  pronotum  and  elytra  with  elongate  narrow  dark  ferruginous  scales,  and 
oblong,  white  to  pale  ferruginous  scales;  metatibia  unarmed;  internal  sac  densely  asperate 
proximally,  unarmed  distally. 

Description.  — Length:  male  1.72  mm,  female  1.74-2.00  mm.  Width:  male  0.96  mm,  female  1.04-1.11  mm. 

Integument:  rufopiceous,  becoming  piceous  on  venter,  tarsi,  distal  portion  of  rostrum  and  antennae  ferruginotestaceous. 

Head:  vertex  with  oblong,  pale  ferruginous  scales  which  are  replaced  mediallv  bv  much  narrower,  attenuate,  darker  ferrug- 
inous scales.  Frons:  strongly  narrowed  posteriorly,  in  lateral  view  flat,  continuous  with  vertex  of  head.  Eye:  oblong,  height 
ca.  1.3x  length;  in  dorsal  view  feebly,  evenly  convex;  hind  margin  raised  by  distance  somewhat  greater  than  diameter  of 
one  ocular  facet.  Rostrum:  male  1.08x,  female  1.Q7  — 1.12x  pronotum  length.  In  dorsal  view  distinctly  tapered  from  base 
to  antennal  insertions,  sides  of  distal  portion  feebly  tapered  in  male,  more  strongly  tapered  in  female;  in  dorsal  profile  dis- 
tinctly rounded  at  base,  less  strongly  rounded  over  antennal  insertions.  Distal  portion  in  male  short,  35%  of  total  rostral 
length,  stout,  in  lateral  view  slightly  tapered,  lateral  sulcus  distinct  in  basal  0.66;  in  female,  distal  portion  slightly  longer, 

39-44%  of  total  rostral  length,  in  lateral  view  strongly  tapered  to  acute  tip,  lateral  sulcus  distinct  in  basal  0.50.  Dorsomedian 
carina  distinct.  Scales  elongate,  narrow,  apically  truncate,  recumbent  scales  on  sides  pale  fulvous,  scales  on  dorsum  narrower, 
ferruginous.  Prothorax:  in  dorsal  view  slightly  wider  at  extreme  base  than  at  middle,  sides  broadly,  feebly  curved  from  base 
to  deep  subapical  constriction;  in  lateral  view  moderately  strongly,  evenly  convex,  subapical  constriction  obsolete  on  dorsum.  Scales 
on  pronotum  elongate,  narrow,  feebly  attenuate,  recumbent,  ferruginous,  oblong  flat  white  to  pale  fulvous  scales  interspersed  among 
elongate  scales  on  anterolateral  and  posterolateral  portions  and  in  small  mediobasal  cluster;  scales  on  pleuron  similar  to  loblong  scales 
on  pronotum,  white  or  pale  fulvous  and  pale  ferruginous  scales  intermixed,  a few  elongate,  darker  ferruginous  scales  medially  on 
upper  portion.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50,  in  lateral  view  flat  in  basal  0.33,  broadly,  convex 
posteriorly.  Interpaces  flat,  distinctly  impressed,  subequal  in  width,  apices  of  intersapces  4-6  not  prominent.  Scales  on  inter- 
spaces similar  in  size,  shape  and  color  to  scales  on  pronotum,  in  triple  rows,  uniformly  recumbent,  pale  fulvous  to  white 


Quaest.  Ent.,  1978  14(2) 


178 


Clark 


Fig.  121-140,  Sibinia  spp.,  spermathecae:  121,  5.  nigripes;  122,  5.  furfurosa;  123,  5.  dorsena;  124,  5.  santarem;  125, 
5.  rotundata;  126,5.  tropidorhyncha;  127,  5.  barberi;  128,5.  tessellata;  129,5.  tessellatopsis;  130.5,  candidata;  131, 
5.  grypa;  132,5.  albidula;  133,5.  suturalis;  134,5.  stricticomula;  135,5.  albiduloides;  136,5.  hispida;  137,5.  aulacis; 
138,  5.  sibinoides;  139,  5.  obscura;  140,5.  guttata  (not  to  scale). 
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oblong  scales  present  at  base  of  each  interspace,  dense  on  3 and  5 and  in  form  of  narrow,  irregular  transverse  bands,  one 
in  basal  0.33,  one  just  posteriad  of  middle,  and  one  subapical;  sutural  interspaces  with  dense,  imbricated  oval  white  and 
pale  ferruginous  scales  in  complete  lateral  rows  from  base  to  apex  and  with  median  row  or  narrow,  dark  ferruginous  scales; 
strial  scales  slightly  narrower  than  elongate  scales  on  interspaces.  Pygidium:  in  male  small,  feebly  convex,  distinctly  narrowed 
to  rounded  apex;  in  female,  pygidium  flat,  more  strongly  narrowed  to  rounded  apex;  slightly  oblique.  Abdomen:  in  male, 
sterna  3-5  broadly,  shallowly,  concave  medially,  scales  on  concave  portion  unmodified,  sternum  5 not  constricted  sub- 
apically,  posterior  margin  of  segment  shallowly,  subquadrately  emarginate;  in  female,  sterna  3-4  and  median  portion  of 
sternum  5 flat,  sternum  5 feebly  constricted  medially,  posteromedian  portion  of  segment  prominent,  narrowed,  posterior 
margin  staight.  Femora:  narrow  at  base,  gradually,  moderately  inflated  distally,  profemur  subequal  in  width  to  metafemur. 
Tibiae:  protibia  with  minute  conical  apical  mucro;  mesotibia  with  slightly  longer,  acute  mucro;  metatibia  unarmed.  Male 
genitalia:  (Fig.  116).  Spicidum  ventrale:  (Fig.  18 ).  Spermatheca:  (Fig.  122). 

Diagnosis .—  A relatively  large  Microty chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  type-series  from  the  Bahama  Islands  (Fig.  82). 

S.  furfurosa  is  assigned  to  th Qgrandis  group  because  in  vestiture,  femoral  shape,  and  structure 
of  sternum  5 of  the  female  it  resembles  S.  grandis  and  S.  mundururu.  These  features  are  not 
unique  to  these  species,  however,  and  therefore  not  strong  indicators  of  relationship.  S.  fur- 
furosa also  resembles  the  bud  predator  S.  Solaris,  also  known  from  the  West  Indies,  and  the 
two  are  considered  a bud-seed  predator  sister  pair. 

33-Sibinia  (Microty chius)  solans,  new  species 
(Figs.  82,  117) 

Holotype.  — Male,  MEXICO:  Q(uintana)  R(oo),  Puerto  Morelos,  7 August,  1974,  C.W.  & 

L.  O’Brien  & Marshall,  at  night  (CWO). 

Allotype.—  Female,  same  data  as  holotype  (CWO). 

Paratypes.- Same  data  as  holotype  (3).  JAMAICA:  1 mi  W Discovery  Bay,  VIII — 5 — 1 967, 
collectors:  L.  & C.W.  0‘Brien  (one  female);  total  four,  distributed  to  CWO,  USNM,  and  WEC. 

Diagnosis.  — Narrow  ferruginous  scales  and  white,  oblong  to  oval  scales  intermixed  on  pro- 
notum  and  elytra;  eye  oblong,  flat,  hind  margin  strongly  raised,  flat  portion  directed  nearly 
straight  forward;  sternum  5 of  male  with  raised  posteromedian  disc  which  is  bounded  anteriorly 
by  dense  rosette  of  erect  ferruginous  scales;  protibia  unarmed,  in  male  metatibial  mucro  large, 
apically  bifid,  displaced  proximad  ca.  0.25  of  distance  to  base,  ventral  portion  of  tibia  distad 
of  mucro  broadly  concave. 

Description.  — As  described  fori1,  furfurosa,  except- Length:  male  1.49-1.56  (1.53)  mm,  female,  1.62  mm. 

Width:  male  0.80-0.84  (0.83)  mm,  female  0.86  mm.  Head:  scales  on  vertex  elongate,  very  narrow,  dark  ferruginous, 
oblong  pale  scales  intermixed  in  some  specimens.  Frons:  strongly  narrowed  posteriorly,  in  lateral  view  continuous  with 
strongly  rounded  base  of  rostrum.  Eye:  oblong,"  height  ca.  1.75x  length;  hind  margin  distinctly  raised  by  distance  ca.  equal 
to  combined  diameters  of  two  ocular  facets.  Rostrum:  male  0.97-1.00  (0.99)x,  female  1.03x  pronotum  length.  In  dorsal 
profile  strongly  rounded  at  extreme  base,  straight  to  just  proximad  of  antennal  insertions,  slightly  curved  over  insertions. 

Distal  portion  in  male  short,  35-40  (38)%  of  total  rostral  length,  in  lateral  view  strongly  tapered,  lateral  sulcus  distinct  in 
proximal  0.66;  in  female,  distal  portion  slightly  longer,  41%  of  total  rostral  length,  attenuate  in  lateral  view,  lateral  sulcus 
obsolete.  Prothorax:  pronotum  with  white  oval  scales  dense  on  posterolateral  portion,  very  sparse  anterolate rally,  absent 
mediobasally.  Abdomen:  in  male,  sterna  1-4  broadly^  moderately  deeply  concave  medially,  scales  on  concave  portion 
slightly  reduced,  attenuate,  recumbent;  sternum  5 with  extreme  anteromedian  portion  concave,  posteromedian  portion 
modified  into  broad  elevated  disc  which  is  slightly  concave  medially  and  bounded  posteriorly  by  semicircular  rosette  of 
dense  erect  pale  ferruginous  scales;  posterior  margin  of  segment  narrowly,  roundly  concave.  Male  genitalia:  (Fig.  117). 
Spermatheca:  as  in  S.  furfurosa  (cf.  Fig.  122). 

Discussion.  — A relatively  small  Microty  chius,  probably  a bud  predator;  host  unknown;  known 
only  from  the  type-series  from  the  state  of  Quintana  Roo,  Mexico  and  from  Jamaica  (Fig.  82). 

As  discussed  above,  S.  Solaris  may  be  the  sister-species  of  a seed  predator,  S.  furfurosa,  of 
the  Bahama  Islands.  Occurrence  of  S.  Solaris  on  the  island  of  Jamaica  as  well  as  on  the 
Yucatan  Penninsula,  with  the  sister  species  also  in  the  West  Indies,  is  indication  that  the 
species  is  West  Indian.  Possibly  it  became  established  on  the  mainland  after  overseas  dispersal. 


Quaest.  Ent.,  1978  14(2) 


180 


Clark 


The  rotundata-suturalis  Stock 

Diagnosis.  — Species  are  assigned  to  the  rotundata-suturalis  stock  on  the  basis  of  their  pos- 
session of  one  or  more  of  apotypic  states  37—43  (see  appendix  II,  p.  368).  Lik q grandis  group 
members,  none  of  the  rotundata-suturalis  stock  members  exhibit  all  of  the  apotypic  states  in- 
ferred  in  the  ancestor  of  their  group,  and  no  single  feature  can  be  cited  as  diagnostic  of  the 
group.  I 

Discussion.- This  paraphyletic  group  contains  14  species,  the  Brazilians',  dorsena,  S.  santarem  ai } 
S.  rotundata,  S.  tropidorhyncha,  S.  barberi,  S.  calvata,  S.  altensis,  S.  tessellata,  S.  tessellatopsis, 

S.  aurifera,  S.  candidata,  S.  grypa,  S.  albidula  and  S.  suturalis,  all  of  which  occur  in  the  south-  j 
western  United  States  and  Mexico,  and/or  in  Central  America.  Known  hosts  of  members  of  the 
group  belong  to  the  mimosoid  tribe  Ingaeae  (genera  Calliandra  and  Lysiloma ) and  Mimoseae 
(genus  Mimosa).  The  group  includes  seven  seed  predators,  each  of  which  retains  a various 
number  of  the  plesiotypic  “Itychus  characters”,  including  relatively  large  size  and  robust,  con- 
vex body  form,  which  characterize  most  members  of  the  ’’Itychus”  stock.  It  also  contains  seven 
bud  predators,  which  to  a greater  or  lesser  degree  resemble  the  seed  predators,  some  of  whose 
hosts  they  share  (Table  1,  p.  99).  The  Central  and  North  American  seed  predators  display  reduction 
of  “Itychus  characters”  in  a series  which  begins  with  Panamanian  species  with  many  pronounced 
“Itychus  characters”,  and  ends  with  the  less  “Itychus”-like  North  American  species  (Fig.  436). 

34-Sibinia  ( Micro ty chius)  dorsena,  new  species 

(Figs.  19,  83,  123)  I 

Holotype.  — Female,  (BRAZIL),  Santarem,  Casey  bequest,  1925,  462  (USNM  #75398). 

I 

Para  type.  — Same  data  as  holotype  (one  female,  USNM). 

Diagnosis.  — (Female  only  known.)  Robust,  convex;  pronotum  and  elytra  with  elongate,  pale 
fulvous  scales,  and  darker  fuscous  recumbent  scales  intermixed;  rostrum  strongly  rounded  at 
extreme  base,  glabrous  from  well  proximad  of  antennal  insertions  to  tip;  apices  of  interspaces 
4—6  not  prominent. 

Description.  — Length:  2.36-2.38  mm.  Width:  1.45  mm.  Integument:  piceous,  venter  black,  tibiae  and  distal  portion 
of  rostrum  rufopiceous,  antennae  testaceous.  Head:  scales  on  vertex  narrow,  seta-like  medially.  Eye:  height  ca.  1.5x  length; 
in  dorsal  view  nearly  flat;  hind  margin  distinctly  raised  by  distance  ca.  equal  to  combined  diameters  of  two  ocular  facets. 

From:  strongly  narrowed  posteriorly,  width  between  dorsal  margins  of  eyes  ca.  0.33  that  of  rostrum  at  base;  in  lateral  view 
flat,  continuous  with  vertex  of  head.  Rostrum:  1.1 2x  pronotum  length.  In  dorsal  view  sides  tapered  from  base  to  antennal 
insertions,  not  narrowed  distad  of  insertions,  distinctly  expanded  at  tip;  in  dorsal  profile  strongly,  prominently  rounded  at 
extreme  base,  strongly,  evenly  curved  in  distal  0.75.  Dorsomedian  carina  absent.  Distal  portion  moderately  long,  50%  of 
total  rostral  length,  in  lateral  view  not  tapered,  lateral  sulcus  feebly  developed  in  basal  0.33.  Scales  elongate,  parallel  sided, 
apically  truncate,  uniformly  recumbent.  Prothorax:  in  dorsal  view  sides  broadly,  evenly  curved  from  base  to  feebly  developed 
subapical  constriction;  in  lateral  view  strongly  convex,  especially  posteriorly,  ^ubapical  constriction  obsolete  on  dorsum. 

Scales  on  pronotum  uniformly  elongate,  narrow,  apically  bluntly  rounded,  recumbent,  with  a basal  marginal  row  of  long 
attenuate  apically  pointed  pale  ferruginous  scales  which  project  posteriorly  over  scutellum;  scales  on  pleuron  oblong,  flat, 
white,  limited  to  lower  0.66  anteriorly,  replaced  by  elongate  scales  dorsally.  Elytra:  in  dorsal  view  humeri  not  prominent, 
sides  subparallel  in  basal  0.50;  in  lateral  view  evenly  convex  from  base  to  apices.  Interspaces  flat,  deeply,  distinctly  impressed, 
subequal  in  width.  Scales  on  interspaces  identical  in  size,  shape  and  color  to  scales  on  pronotum,  in  irregular  triple  rows  on 
each  interspace;  sutural  interspaces  with  small  clusters  of  oval  white  scales  at  extreme  base,  just  posterior  to  middle  and  at 
extreme  apices;  strial  scales  slightly  narrower  than  scales  on  interspaces.  Pygidium:  narrowly  exposed,  flat,  slightly  narrowed 
to  rounded  apex,  slightly  oblique  but  not  producted  posteriorly  and  not  visible  beyond  elytral  apices  from  above.  Abdomen: 
sterna  3-4  and  anterior  portion  of  sternum  5 flat  medially,  sternum  5 feebly  constricted  subapically,  posteromedian  portion 
of  segment  not  prominent,  posterior  margin  straight.  Femora:  Moderately  broad  at  base;  profemur  gradually,  feebly  inflated 
distally;  mesofemur  and  metafemur  feebly  widened  but  not  inflated;  profemur  slightly  wider  than  metafcmur.  Tibiae:  meso- 
tibiae  minutely  mucronate,  pro-  and  metatibiae  unarmed.  Spiculum  ventrale:  (Fig.  19).  Spermatheca:  (Fig.  123). 

Discussion.  — A relatively  large  Micro  ty  chius,  probably  a seed  predator;  host  unknown;  known 
only  from  the  type-series  from  the  Amazon  Basin  of  Brazil  (Fig.  83). 
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The  relationship  of  S.  dorsena  to  the  other  rotundata-suturalis  stock  members  is  uncertain; 
it  does  not  fit  into  the  transformation  series  which  Central  American  seed  predator  members 
of  the  stock  exhibit  (Fig.  436).  Possibly  it  was  derived  independently  from  the  “Itychus” 
stock  on  a lineage  which  underwent  parallel  independent  reduction  and  loss  of  “Itychus 
characters”. 


35  —Sibinia  ( Micro ty chius)  santarem,  new  species 
(Figs.  20,  83,  118,  124) 

Holotype .-  Male,  (BRAZIL),  Santarem,  Casey  bequest,  1925  (USNM  #75399). 

Allotype .—  Female,  same  data  as  holotype  (USNM). 

Paratypes.—  Same  data  as  holotype  (4,  USNM). 

Diagnosis .-  Moderately  robust;  scales  on  pronotum  and  elytra  uniformly  elongate,  apically 
pointed,  recumbent,  pale  brownish  gray;  apex  of  median  lobe  entire,  abruptly  widened,  rounded 
(Fig.  118). 

Description.—  Length:  1.90  mm,  female  1.90-2.00  (1.94)  mm.  Width:  male  1.04-1.07  mm,  female  1.04-1.11  (1.08) 
mm.  Integument:  piceous,  tarsi,  distal  portion  of  rostrum  and  antennae  rufous.  Head:  scales  on  vertex  narrow,  attenuate. 

Eye:  height  ca.  1.5x  length;  in  dorsal  view  feebly,  broadly  convex;  hind  margin  distinctly  raised  by  distance  ca.  equal  to 
combined  diameters  of  two  ocular  facets.  From:  distinctly  narrowed  posteriorly,  in  lateral  view  flat,  continuous  with  vertex 
of  head.  Rostrum:  male  1.02-1.  lOx,  female  1.07-1.16  (1.12)x  pronotum  length.  In  dorsal  view  distinctly,  evenly  tapered 
from  base  to  antennal  insertions,  sides  of  distal  portion  subparallel;  in  dorsal  profile  strongly  rounded  at  extreme  base, 
broadly  curved  over  antennal  insertions.  Dorsomedian  carina  distinct.  Distal  portion  in  male  moderately  long,  45%  of  total 
rostral  length,  feebly  tapered  in  lateral  view,  lateral  sulcus  distinct  to  tip;  in  female,  distal  portion  longer,  43—46  (45)% 
of  total  rostral  length,  slightly  more  strongly  tapered  to  acute  tip,  lateral  sulcus  becoming  obsolete  about  halfway  to  tip. 

Scales  elongate,  narrow;  scales  on  sides  apically  truncate,  recumbent;  scales  on  dorsum  longer,  attenuate,  feebly  raised. 
Prothorax:  in  dorsal  view  sides  broadly,  evenly  rounded  from  base  to  feebly  developed  subapical  constriction;  in  lateral  view 
broadly  evenly  convex,  subapical  constriction  obsolete  on  dorsum.  Scales  on  pleuron  ovate,  flat,  slightly  paler  than  scales  on 
pronotum,  limited  to  lower  0.66  medially,  replaced  dorsally  by  elongate  scales.  Elytra:  in  dorsal  view  sides  feebly,  broadly 
curved  in  basal  0.66;  in  lateral  view  feebly  convex  in  basal  0.50.  Interspaces  flat,  moderately  deeply  impressed,  apices  of 
interspaces  4-6  not  prominent.  Scales  arranged  in  triple  rows  on  each  interspace;  sutural  interspaces  y/ithout  oval  scales; 
strial  scales  slightly  narrower  than  scales  on  interspaces.  Pygidium:  broadly  exposed,  in  male  broadly  convex,  apex  broadly, 
evenly  rounded;  in  female,  pygidium  slightly  more  strongly  narrowed  to  rounded  apex;  feebly  oblique.  Abdomen:  in  male 
sterna  3-5  feebly,  broadly  concave  medially,  scales  on  concave  portion  unmodified,  subapical  constriction  obsolete  laterally 
and  medially,  posterior  margin  of  segment  nearly  straight;  in  female,  sterna  3-4  medially  and  anteromedian  portion  of 
sternum  5 feebly  convex,  median  portion  of  sternum  5 feebly  constricted,  posteromedian  portion  feebly  prominent  but 
posterior  margin  nearly  straight.  Femora:  narrow  at  base,  profemur  stout,  rapidly  inflated  in  distal  0.66,  metafemur  slightly 
more  elongate,  more  gradually  inflated.  Tibiae:  pro-  and  mesotibiae  with  long  curved  oblique  mucrones,  metatibial  mucro 
shorter,  more  nearly  perpendicular  to  long  axis  of  tibia.  Male  genitalia:  (Fig.  118).  Spiculum  ventrale:  (Fig.  20).  Spermatheca: 
(Fig.  124). 

Discussion.—  A relatively  small  Microty chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  the  Amazon  Basin  of  Brazil  (Fig.  83). 

This  species  bears  a general  resemblance  to  the  seed  predator  S.  dorsena,  and  the  two  are 
inferred  to  be  a sister  pair  of  bud-seed  predators.  Since  the  only  known  specimens  of  both 
species  came  from  the  same  locality  and  bear  identical  labels,  there  is  good  possibility  that 
they  were  collected  together,  possibly  on  the  same  host. 

3 6— Sibinia  (Microty chius)  rotundata  Champion 
(Figs.  21,  119,  125,  141,  186,436) 

Sibinia  rotundata  Champion  1903:  209,  tab  12,  figs.  4,  4a.  Champion  1910;  Klima  1934;  Blackwelder  1947.  Holotype, 

male:  Panama,  Volcan  de  Chiriqui  (BMNH). 

Diagnosis.  — (Fig.  141)  Frons  narrow,  ca.  0.50x  width  of  base  of  rostrum;  pronotum  with 
white  scales,  fulvous  scales,  and  fuscous  to  black  scales,  dark  scales  forming  prominent  sutural 
vitta  on  elytra;  eye  flat,  hind  margin  strongly  raised;  anterodorsal  margin  of  pronotum  broadly 
concave;  rostrum  keel  shaped  at  base  in  female. 


Quaest.  Ent.,  1978  14(2) 


182 


Clark 


Fig.  141-142,  Sibinia  spp.,  habitus:  141,  S.  rotundata,  holotype,  male,  Volcan  Chiriqui,  Panama;  142,  S.  tessellata,  male,  3 mi  SE  La  Trinitaria,  Chiapas,  Mexico.  (A,  lateral  view; 
B,  dorsal  view). 
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Fig.  143,  Sibinia  tessellatopsis,  male,  14  mi  E Conejos,  Veracruz,  Mexico.  (A,  lateral  view’,  B,  dorsal  view). 
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Description.  — Length:  male  2.59-2.79  (2.70)  mm,  female  1.03-1.10  (1.07)  mm.  Width:  male  1.59-1.74  (1.68)  mm, 
female  1.67-1.77  (1.72)  mm.  Integument:  piceous  to  black,  legs  and  rostrum  rufopiceous,  tarsi  and  antennae  rufous.  Head: 
scales  on  vertex  small,  narrow,  pale  fulvous.  Eye:  height  ca.  1.6x  length;  in  dorsal  view  nearly  flat;  hind  margin  strongly 
raised  by  distance  ca.  equal  to  combined  diameters  of  three  ocular  facets.  Frons:  in  lateral  view  flat,  continuous  with  vertex 
of  head.  Rostrum:  male  1.08-1.22  (1.12)x,  female  1.14-1.24  (1.19)x  pronotum  length.  In  dorsal  view  tapered  from  base 
to  antennal  insertions  in  male,  tapered  to  somewhat  proximad  of  antennal  insertions  in  female,  sides  of  distal  portion  sub- 
parallel in  male  and  female;  in  dorsal  profile  slightly  to  prominently  rounded  at  extreme  base,  more  strongly  so  in  female, 
feebly  curved  to  straight  from  distad  of  base  to  tip.  Dorsomedian  carina  feebly  developed.  Distal  portion  in  male  short, 

35-39  (37)%  of  total  rostral  length,  moderately  stout,  not  tapered  in  lateral  view,  lateral  sulcus  distinct  in  proximal  0.66; 
in  female,  distal  portion  longer,  43-47  (45)%  of  total  rostral  length,  slender,  not  tapered,  lateral  sulcus  represented  by  series 
of  shallow  punctures  in  proximal  0.66.  Scales  on  sides  elongate,  moderately  broad,  parallel  sided,  apically  truncate,  fulvous; 
scales  on  dorsum  much  narrower,  recumbent.  Prothorax:  in  dorsal  view  sides  broadly,  evenly  curved  from  base  to  strongly 
developed  subapical  constriction;  in  lateral  view  prominently  convex  posteriorly,  subapical  constriction  broadly  developed 
on  dorsum.  Scales  on  pronotum  elongate,  uniformly  recumbent,  elongate  oval  apically  rounded  white  scales  interspersed  among  n; 
rower,  more  elongate,  apically  bluntly  rounded  fulvous  scales,  and  even  narrower,  feebly  striate  apically  truncate  fuscous  scales,  m 
specimens  also  with  distinct  basal  marginal  row  of  long,  attenuate  ferruginous  scales  which  project  posteriorly  over  scutellum;  seal 
on  pleuron  oblong,  flat,  pale  whitish  to  fulvous,  limited  to  lower  0.33  medially,  sparser  and  interspersed  among  elongate  scales  do 
Elytra:  in  dorsal  view  humeri  not  prominent,  sides  broadly,  feebly  curved  in  basal  0.66;  in  lateral  view  broadly,  evenly  convex  fror 
base  to  apices.  Interspaces  broad,  flat,  odd  interspaces  slightly  prominent,  especially  posteriorly,  deeply,  discretely  impressed, 
apices  of  interspaces  4-6  feebly  prominent.  Scales  in  irregular  triple  to  quadruple  rows  on  each  interspace,  uniformly  re- 
cumbent; oval  white  scales  sparsely  interspersed  among  fulvous  scales  on  interspaces  3 and  5,  fuscous  scales  most  abundant 
on  posterolateral  portions  but  scattered  elsewhere  in  variable  proportions;  sutural  interspaces  with  shorter,  more  broadly 
imbricated,  suberect  fuscous  to  black  scales  forming  prominent  vitta  in  basal  0.75;  strial  scales  indistinguishable  from  scales 
on  interspaces.  Pygidium:  small,  narrowly  exposed,  in  male  feebly  convex  toward  apex,  narrowly,  evenly  rounded  at  apex, 
perpendicular;  in  female,  pygidium  slightly  narrower,  otherwise  indistinguishable  from  male.  Abdomen:  in  male,  sterna  3-4 
shallowly,  sternum  5 more  deeply  concave  medially,  scales  on  concave  portions  unmodified,  sternum  5 not  constricted  sub- 
apically,  posterior  margin  of  segment  shallowly  subquadrately  emarginate;  in  female,  sterna  3-4  shallowly  concave,  sternum 
5 more  deeply  concave,  posteromedian  portion  of  segment  feebly  prominent  but  not  producted  posteriorly,  posterior  margin 
nearly  straight.  Femora:  large,  stout,  moderately  broad  at  base;  profemur  strongly  rounded  dorsally,  concave  ventrally  in 
distal  0.66;  mesofemur  and  metafemur  more  elongate,  about  same  shape  as  profemur.  Tibiae:  each  with  short  acute  horizont- 
al apical  mucrone,  metatibia  minutely  mucronate.  Male  genitalia:  (Fig.  119).  Spiculum  ventrale:  (Fig.  21).  Spermatheca: 

(Fig.  125). 

Discussion.  — A relatively  large  Micro ty chius,  probably  a seed  predator;  collected  ‘'on  Mimo- 
saceae”;  known  only  from  Panama  (Fig.  186);  eight  specimens  examined. 

This  species  is  the  most  “Itychus”-like  of  all  members  of  the  rotundata-suturalis  stock. 

Some  of  the  “Itychus  characters”  are  apparent  in  reduced  expression;  the  eyes  are  prominently 
raised,  but  the  head  is  not  constricted  behind  them;  the  anterodorsal  margin  of  the  pronotum 
is  broadly  concave,  but  the  anterolateral  margins  are  not  swollen  into  prominent  postocular 
lobes;  the  femora  are  feebly  channeled  beneath  in  the  extreme  distal  portion. 

31—Sibinia  ( Micro  ty chius)  tropidorhyncha,  new  species 
(Figs.  22,  120,  126,  186,436) 

Holotype.- Male,  PANAMA:  Cerro  Campana,  29  June,  1974,  C.W.  & L.  O’Brien  & Marshall 
(CWO). 

Allotype.—  Female,  PANAMA:  Panama  Prov.,  Cerro  Campana,  850  m,  8°  40'  N,  79°  56'  W, 

13  May,  ’73,  Stockwell  (USNM  #75434). 

Diagnosis.—  Robust,  convex;  anterodorsal  margin  of  pronotum  broadly  concave;  pronotum 
and  elytra  with  uniformly  elongate  recumbent  apically  blunt  to  subtruncate  dark  fulvoferrug- 
inous  scales,  and  fuscous  to  black  scales  intermixed  in  diffuse  tessellate  pattern,  and  with 
sparsely  intermixed  oblong  white  scales;  frons  very  narrow;  rostrum  in  lateral  view  promin- 
ently keel  shaped  at  base,  nearly  straight  to  tip. 

Description .—  Length:  Male  2.51  mm,  female  2.56  mm.  Width:  male  1.57  mm,  female  1.72  mm.  Integument:  piceous, 
venter  black,  tarsi,  distal  portion  of  rostrum  and  antennae  rufopiceous.  Head:  scales  on  vertex  small,  attenuate.  Eye:  height 
ca.  1.4x  length;  in  dorsal  view  nearly  flat;  hind  margin  strongly  raised  by  distance  ca.  equal  to  combined  diameters  of  three 
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oculax  facets.  From:  strongly  narrowed  posteriorly,  distance  between  eyes  ca.  0.50  width  of  rostrum  at  base;  in  lateral  view 
flat,  continuous  with  rostrum.  Rostrum:  male  1.14x,  female  1.40x  pronotum  length.  In  dorsal  view  slightly  widened  to  just 
distad  of  base,  strongly  tapered  to  antennal  insertions  in  male,  to  somewhat  proximad  of  insertions  in  female;  sides  of  distal 
portion  subparallel  in  male,  gradually  widened  to  tip  in  female;  in  dorsal  profile  prominently  rounded  ahextreme  base,  nearly 
straight  from  distad  of  base  to  tip.  Dorsomedian  carina  distinct  in  male.  Distal  portion  in  male  short,  37%  of  total  rostral 
length,  in  lateral  view  feebly  tapered,  lateral  sulcus  deep  in  proximal  0.75;  in  female,  distal  portion  52%  of  total  rostral  length, 
slender,  not  tapered  in  lateral  view,  lateral  sulcus  obsolete,  shallowly  punctate.  'Scales  on  sides  elongate,  parallel  sided,  apically 
truncate,  fulvoferruginous,  replaced  by  fine  setae  well  proximad  of  antennal  insertions  in  female,  scales  on  dorsum  narrow, 
uniformly  recumbent.  Prothorax:  in  dorsal  view  sides  moderately  strongly,  evenly  rounded  from  base  to  distinct  subapical 
constriction;  in  lateral  view  strongly  convex  posteriorly,  subapical  constriction  broadly,  deeply  developed  on  dorsum.  Pronotum 
with  posterior  marginal  row  of  long  attenuate  ferruginous  scales  which  extend  posteriorly  over  anterior  portion  of  scutellum; 
pleuron  with  round  flat  white  scales  on  lower  portion,  posteriorly,  darker  more  elongate,  ferruginous  and  fuscous  scales  inter- 
mixed on  lower  0.66  anteriorly.  Elytra:  in  dorsal  view  sides  feebly  convergent  from  prominent  humeri  in  basal  0.50;  in  lateral 
view  broadly,  strongly  convex  medially.  Interspaces  broad,  flat,  subequal  in  width,  deeply,  discretely  impressed;  sutural  inter- 
spaces raised,  apices  of  interspaces  4-6  slightly  prominent.  Scales  in  irregular  triple  to  quadruple  rows  on  each  interspace;  strial 
scales  indistinguishable  from  scales  on  interspaces;  sutural  interspaces  with  scales  dense,  more  broadly  imbricated  than  scales  on 
other  interspaces,  mostly  black,  but  with  basal  cluster  and  subapical  sutural  row  of  oval  whitish  scales.  Pygidium:  narrowly,  ex- 
posed, in  male  feebly  subquadrate  at  apex,  in  female  flat,  narrowed  slightly  to  rounded  apex,  slightly  oblique  but  not  visible 
beyond  elytral  apices  from  above.  Abdomen:  in  male  sterna  3-5  concave  medially,  scales  unmodified,  sternum  5 not  at  all  con- 
stricted subapically,  posterior  margin  of  segment  narrowly,  subquadrately  emarginate  medially;  in  female,  sterna  3-4  and  an- 
terior portion  of  sternum  5 shallowly,  narrowly  concave  medially,  posteromedian  portion  of  sternum  5 feebly  prominent  but 
not  producted  posteriorly,  posterior  margin  of  segment  nearly  straight.  Femora:  Moderately  broad  at  base,  profemur  strongly 
rounded  dorsally  in  distal  0.75,  concave  ventrally,  metafemur  mere  elongate.  Tibiae:  protibia  with  short  slender  horizontal 
apical  mucro,  mesotibia  with  larger  mucro,  metatibia  unarmed.  Male  genitalia:  (Fig.  120).  Spiculum  ventrale:  (Fig.  22). 
Spermatheca:  (Fig.  126). 

Discussion.— A relatively  large  Microty chius,  probably  a seed  predator;  host  unknown;  known 
only  from  the  type-series  from  Panama  (Fig.  186). 

Specimens  of  S.  tropidorhyncha  resemble  those  of  another  seed  predator  known  only  from 
Panama,  S.  rotundata.  Members  of  both  species  exhibit  some  plesiotypic  “Itychus  characters”, 
namely  raised  eyes,  anterolateral  pronotal  lobes,  channeled  femora,  and  a tessellate  scale  pat- 
tern. Specimens  of  S.  tropidorhyncha  are  distinguished  from  S.  rotundata  specimens  by  the 
latter  feature. 


38  —Sibinia  (Microty chius)  barberi,  new  species 
(Figs.  127,  144,  156,  187) 

Holotype.-Ma\e,  GUATEMALA:  Livingston,  5 July,  H.S.  Barber  Collector  (USNM  #75400). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.-  Same  data  as  holotype  (2,  USNM,  WEC). 

Diagnosis.—  Scales  on  pronotum  and  elytra  uniformly  recumbent,  elongate,  apically  blunt 
to  attenuate  and  minutely  truncate,  narrow,  integument  broadly  visible;  pale  fulvoaeneous  and 
darker  aeneous;  aeneous  scales  forming  macula  on  pronotum  and  covering  most  of  median  por- 
tion of  elytra;  sutural  interspaces  with  prominent  clusters  of  white  oval  scales  at  base,  just  behind 
middle,  and  at  apices. 

Description.  — Length:  male  1.56  mm,  female  1.64  mm.  Width:  male  0.83  mm,  female  0.89  mm.  Integument:  pronotum 
and  venter  piceous  to  black;  elytra,  femora  and  basal  portion  of  rostrum  rufopiceous;  tibiae,  tarsi,  distal  portion  of  rostrum 
and  antennae  rufous  to  ferruginotestaceous.  Head:  scales  reduced  to  minute  setae  medially  on  vertex.  Eye:  height  ca.  1.4x 
length;  in  dorsal  view  broadly,  evenly  convex;  hind  margin  distinctly  raised  by  distance  ca.  equal  to  combined  diameters  of 
two  oclular  facets.  From:  narrowed  posteriorly,  in  lateral  view  flat,  continuous  with  vertex  of  head.  Rostrum:  male  1.00-1.09x 
female  1.24x  pronotum  length.  In  dorsal  view  feebly  tapered  from  base  to  antennal  insertions,  sides  of  distal  portion  subparallel 
in  dorsal  profile,  distinctly  rounded  just  distad  of  base,  strongly  rounded  over  antennal  insertions.  Distal  portion  in  male  short, 
31-38%  of  total  rostral  length,  stout,  tapered  in  lateral  view,  lateral  sulcus  distinct  almost  to  tip;  in  female,  distal  portion 
slightly  longer,  43%  of  total  rostral  length,  more  finely  tapered,  lateral  sulcus  obsolete  in  distal  0.75.  Dorsomedian  carina  dis- 
tinct. Scales  uniformly  recumbent.  Prothorax:  in  dorsal  view  sides  subparallel  inJbasal  0.50;  in  lateral  view  broadly,  evenly 
convex,  subapical  constriction  obsolete  on  dorsum.  Scales  on  pleuron  oblong,  flat,  white,  restricted  to  lower  0.66  anteriorly, 
replaced  dorsally  by  elongate  scales.  Elytra:  in  dorsal  view  parallel  sided  in  basal  0.50;  in  lateral  view  feebly  convex  in  basal 
0.50.  Interspaces  flat,  moderately  deeply,  discretely  impressed,  apices  of  interspaces  4-6  not  all  prominent.  Scales  in  double 
or  triple  rows  on  each  interspace;  strial  scales  very  narrow;  sutural  interspaces  with  oval  flat  white  scales  forming  conspicuous 
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basal  and  posteromedian  clusters  and  apical  sutural  rows.  Pygidium:  broadly  exposed,  in  male  slightly  convex,  apically  rounded, 
in  female  flat,  more  narrowly,  evenly  rounded,  distinctly  oblique.  Abdomen:  in  male  sterna  3-4  flat,  sternum  5 feebly  con- 
cave medially,  scales  on  median  portion  unmodified,  subapical  constriction  not  developed,  posteromedian  portion  of  segment 
not  at  all  prominent,  posterior  margin  narrowly,  subquadrately  emarginate;  in  female,  sterna  3-4  and  anteromedian  portion 
of  sternum  5 feebly  convex,  narrowly  concave  subapically,  posteromedian  portion  of  segment  feebly  prominent  but  posterior 
margin  nearly  straight.  Femora:  narrow  at  base;  profemur  moderately  stout,  gradually  inflated  in  distal  0.66,  dorsal  margin 
strongly  rounded;  metafemur  more  gradually  inflated,  dorsal  margin  most  strongly  rounded  medially.  Tibiae:  each  with  mod- 
erately large  acute  horizontal  mucro,  metatibial  mucro  slightly  shorter.  Male  genitalia:  (Fig.  144).  Spiculum  ventrale:  (Fig.  156). 
Spermatheca:  (Fig.  127). 

Discussion.  — A relatively  small  Microty chius,  probably  a bud  predator;  host  unknown;  known 
only  from  the  type-series  collected  in  Guatemala  (Fig.  187). 

S.  barberi  closely  resembles  the  bud  predator  S.  calvata  of  Panama.  Adults  of  both  have  the 
hind  margin  of  the  eye  distinctly  raised  and  have  a sutural  vitta  of  dark  scales  on  the  elytra  as 
do  the  seed  predators  S.  rotundata  and  S.  tropidorhyncha  of  Panama,  and  S.  altensis  of  Guatemala.; 
One  or  more  of  these  may  be  expected  to  share  a host  or  hosts  with  S.  barberi,  possibly  in  micro-  | 
sympatry. 

S.  barberi  is  named  in  honor  of  its  collector,  American  entomologist,  H.S.  Barber. 

39—  Sibinia  (Microty chius)  calvata,  new  species 

(Figs.  145,  187)  j 

Holotype.  — Male,  PANAMA:  Panama  Pr.,  Cerro  Campana,  850  m,  8°  40'  N,  79°  56'  W,  12  ! 

Mar.  '72.  Stockwell  (USNM  #75401).  j 

Diagnosis.  — Integument  mostly  black;  scales  on  head  and  rostrum  reduced  to  fine  setae; 
scales  on  median  portions  of  abdominal  sterns  3—5  reduced  to  fine  acuminate  setae. 

Description.  — As  described  for  S.  barberi,  except— Length:  1.74  mm.  Width:  0.91  mm.  Integument:  black,  distal 
portion  of  rostrum  rufopiceous,  legs  and  antennae  pale  rufous.  Head:  scales  on  vertex  reduced  to  fine  setae,  normal  scales 
limited  to  ventrolateral  portions.  Rostrum:  1.1  lx  pronotum  length.  Distal  portion  short,  35%  of  total  rostral  length,  strongly 
tapered  in  lateral  view,  lateral  sulcus  obsolete  about  halfway  to  tip.  Scales  on  sides  very  narrow,  apically  truncate,  scales  on 
dorsum  reduced  to  fine  inconspicuous  setae.  Prothorax:  Scales  dark,  brownish.  Abdomen:  sterna  distinctly  concave,  all  scales 
on  concave  portions  reduced  to  fine,  acuminate  setae.  Male  genitalia:  (Fig.  145). 

Discussion.  — A relatively  small  Microty  chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  male  holotype  from.  Panama  (Fig.  187). 

S.  calvata  closely  resembles  S.  barberi;  the  male  genitalia  distinguish  the  two  species  (cf. 

Figs.  144,  145).  Collected  at  the  same  locality  asN.  tropidorhyncha,  S.  calvata  and  that 
seed  predator  may  be  expected  to  share  the  same  host;  their  resemblance  is  strong  enough  to 
indicate  a microsympatric  bud-seed  predator  pair. 

40—  Sibinia  (Microty chius)  altensis,  new  species 

(Figs.  146,  186,436) 

Holotype.  — Male,  GUATEMALA:  Alta  Verapaz,  Trece  Aguas,  9—4,  Cacao,  Schwarz  & Barber 
coll.  (USNM  #75402). 

Diagnosis.  — Pronotum  and  elytra  with  fulvous  and  fuscous  scales;  base  of  rostrum  not  abruptly 
angulate  in  lateral  view,  anterior  margin  of  pronotum  straight,  anterodorsal  margin  not  concave; 
pronotum  more  prominently  convex  dorsemedially. 

Description.  — As  described  for  S.  tropidorhyncha,  except  -Length:  2.31  mm.  Width:  1.37  mm.  Integument:  rufo- 
piceous. Head:  vertex  with  narrow  and  broad  apically  blunt  fulvous  scales.  Eye:  hind  margin  raised  by  distance  ca.  equal  to 
combined  diameters  of  two  ocular  facets.  Rostrum:  length:  1.20x  pronotal  length;  in  dorsal  profile  broadly  rounded  at  base, 
curved  over  antennal  insertions.  Dorsomedian  carina  obsolete.  Distal  portion  moderately  long,  34%  of  total  rostral  length.  Scales 
on  sides  broad,  apically  rounded,  fulvous,  replaced  dorsally  by  narrow,  parallel  sided  scales.  Prothorax:  in  dorsal  view  sides 
broadly,  feebly  curved  from  base  to  distinct  subapical  constriction.  Elytra:  interspaces  with  pale  and  darker  fulvous  scales, 
and  with  two  diffuse  transverse  bands  of  oval  white  scales.  Male  genitalia:  (Fig.  146). 
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Fig.  144-149,  Sibinia  spp.,  male  external  genitalia;  144,  S.  barberi;  145,  S.  calvata;  146,  S.  altensis;  147,  S.  tessellata, 
148,  S.  tessellatopsis;  149,  S.  aurifera,  (not  to  scale,  all  ventral  views). 
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151 


152 


Figs.  150-155,  Sibinia  spp.,  male  external  genitalia:  150,  S.  candidate  151,  S.  grypa;  152,  S.  albidula;  153,  S.  suturalis; 
154,  S.  stricticomula;  155,  S.  albiduloides  (not  to  scale,  all  ventral  views). 
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Fig.  156-185,  Sibinia  spp.,  spiculi  ventrali:  156,  S.  barberi;  157,  S.  gtypa;  158,  S.  albidula;  159,  S.  suturalis;  160,  S.  stricti- 
comula;  161,  S.  albiduloides;  162 , S.  aulacis;  163,  S.  hispida;  164,  S.  sibinioides;  165,  S.  inermis;  166,  S.  championi;  167, 

S.  foveolata;  168,  S.  aspersa;  169,  S.  ferruginosa;  170,  S.  americana;  171,  S.  nana;  172,  S.  mendica;  173,  S.  zapoteca; 

174,  S.  vagabunda;  175,  S.  varga;  176,  S.  caatingensis;  111,  S.  fastigiata;  178,  S.  seminicola;  179,  S.  ochreosa;  180,  S.  prolata; 
181,  S.  geminata;  182,  S.  acuminata;  183,  S.  quinquemembrata;  184,  S.  peruana;  185,  S.  hirticrus  (not  to  scale). 
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Discussion.-  A relatively  large  Micro ty chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  male  holotype  from  Guatemala  (Fig.  186).  j 

Adults  of  S.  altensis  resemble  those  of  S.  tropidorhyncha  of  Panama,  but  lack  the  “Itychus”-  j 
like  concave  anterodorsal  pronotal  margin  and  the  eyes  are  less  strongly  raised.  In  these  and 
other  features,  S.  altensis  is  intermediate,  with  respect  to  apparent  reduction  of  “Itychus  char- 
acters”, between  S.  tropidorhyncha  and  S.  tessellata  of  Guatemala  and  Mexico.  The  latter 
species  occurs  on  Calliandra  spp.  in  Mexico,  and  S.  altensis  may  also  have  a Calliandra  host. 

41—  Sibinia  ( Microty chius ) tessellata  (Champion) 

(Figs.  23,  128,  147,  186)  j 

Sibinia  tessellata  Champion  1903:  210  (Table  12,  Fig.  5).  Klima  1934;  Blackwelder  1947.  Holotype,  female:  “Sierra  de 

Durango”  (BMNH). 

Diagnosis.-  (Fig.  142).  Anterior  margin  of  pronotum  straight;  hind  margin  of  eye  feebly 
raised;  elytra  and  pronotum  with  tessellate  pattern  of  recumbent,  white,  pale  ochreous  scales 
and  darker  golden  brown  scales,  most  specimens  also  with  darker  fuscopiceous  scales;  elytra 
with  distinct  lateral  posteromedian  transverse  band  of  white  scales. 

Description.—  Length:  male  2.64-2.67  mm,  female  2.57-2.81  mm.  Width:  male  1.61-1.64  mm,  female  1.54-1.61 
mm.  Integument:  piceous  to  black;  tibiae,  tarsi,  antennae  and  distal  portion  jof  rostrum  rufopiceous  to  ferruginotestaceous. 

Head:  scales  on  vertex  elongate,  moderately  broad,  apically  truncate.  Eye:  height  ca.  1.5-1.6x  length.  In  dorsal  view  flat  to 
feebly,  evenly  convex;  hind  margin  raised  by  distance  slightly  greater  than  diameter  of  one  ocular  facet  (covered  by  scales). 
Frons:  narrowed  posteriorly,  in  lateral  view  rounded  separately  from  vertex  of  head.  Rostrum:  male  1.08— 1.1 3x,  female 
1.04-1.17x  pronotum  length.  In  dorsal  view  tapered  from  base  to  somewhat  proximad  of  antennal  insertions,  slightly  swol- 
len at  extreme  base;  sides  of  distal  portion  subparallel;  in  dorsal  profile  feebly  to  strongly  rounded  at  extreme  base,  broadly 
curved  from  distad  of  base  to  tip.  Dorsomedian  carina  feebly  developed.  Distal  portion  in  male  short,  40-44%  of  total 
rostral  length,  in  lateral  view  feebly  tapered,  lateral  sulcus  distinct  about  halfway  to  tip;  in  female,  distal  portion  slightly  longer, 
38-42%  of  total  rostral  length,  more  strongly  tapered,  shallowly  punctate  to  tip.  Scales  elongate,  narrowly  truncate  apically, 
uniformly  recumbent.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50,  strongly  rounded  anteriorly  to  strongly  developed 
subapical  constriction;  in  lateral  view  strongly  convex  in  basal  0.66,  flattened  anteriorly,  subapical  constriction  well  developed 
on  dorsum.  Scales  on  pronotum  broadly  imbricated  with  narrower,  apically  truncate  fuscopiceous  scales  intermixed  in  small 
clusters  among  broader,  ochreous  and  golden  brown  scales,  also  with  mediobasal  patch  of  oval  white  scales;  pleuron  with 
oblong,  apically  rounded,  white  and  pale  ochreous  scales  on  lower  portion  which  extend  onto  anterolateral  and  laterobasal 
portions  of  pronotum.  Elytra:  in  dorsal  view  humeri  prominent,  sides  broadly  rounded  in  basal  0.50;  in  lateral  view  strongly 
convex  medially.  Interspaces  flat,  deeply  impressed,  subequal  in  width,  apices  of  interspaces  4-6  prominent.  Scales  in  four 
or  five  rows  on  each  interspace,  uniformly  recumbent,  golden  brown  and  fuscopiceous  scales  in  diffuse  clusters  forming  tes- 
selate  pattern;  sutural  interspaces  with  oblong,  white  to  pale  ochreous  scales  forming  distinct  basal  and  apical  patches,  oval 
white  scales  scattered  across  extreme  base  of  each  interspace  and  forming  broad  lateromedian  transverse  band  which  extends 
from  interspace  6 to  costal  margin;  strial  scales  slightly  narrower  than  narrowest  scales  on  interspaces.  Pygidium:  moderately 
broadly  exposed;  in  male  feebly  convex,  apically  subquadrate;  in  female  strongly  narrowed  to  rounded  apex,  convex  apically, 
slightly  oblique,  extending  slightly  beyond  elytral  apices.  Abdomen:  in  male  sterna  1-5  shallowly,  narrowly  concave  medially, 
scales  on  concave  portions  slightly  reduced,  sternum  5 feebly  constricted  laterally  near  apex,  posterior  margin  of  segment 
shallowly,  subquadrately  emarginate;  in  female,  sterna  1-4  flat  medially,  sternum  5 slightly  concave  medially,  not  at  all  con- 
stricted subapically,  posteromedian  portion  of  segment  not  prominent,  posterior  margin  nearly  straight.  Femora:  profemur 
stout,  nearly  uniformly  inflated  distally,  not  channeled  ventrally,  very  slightly  wider  than  metafemur;  each  femur  with  broad 
median  transverse  band  of  flat  ovate  white  to  pale  ochreous  scales  around  widest  portion.  Tibiae:  pro-  and  mesotibiae  with 
stout,  curved  apical  mucrones;  metatibia  with  very  small  straight  oblique  mucro . Male  genitalia:  (Fig.  147).  Spiculum  ventrale: 
(Fig.  23).  Spermatheca:  (Fig.  128). 

Discussion.-  A relatively  large  Microty  chius,  probably  a seed  predator;  adults  collected  on 
Calliandra  portoricensis  (4.3  mi  S Acatepec,  Puebla,  Mexico),  and  C.  rubescens  (14  mi  W 
Conejos,  Veracruz,  Mexico);  known  from  Mexico  and  Guatemala  (Fig.  186);  25  specimens 
examined. 

Less  “Itychus”-like  than  S.  rotundata,  S.  tropidorhyncha,  and  S.  altensis , Adults  of  S.  tes- 
sellata have  only  the  robust  body  form  and  tessellate  scale  pattern  of  the  plesiotypic  “Itychus 
characters  ” and  the  species  appears  to  represent  a stage  in  a transitional  reduction  and  loss  of 
these  characters  in  the  rotundata-suturalis  stock  (see  phylogeny  section,  p.  321). 

In  reference  to  S.  tessellata,  Champion  (1903:  210)  stated  that  “This  insect  and  various 
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others  quoted  in  the  preceding  pages  were  obtained  by  us  from  M.  Donckier,  of  Paris;  but 
there  is  reason  to  believe  that  they  were  found  much  further  south,  probably  in  Vera  Cruz 
or  Oaxaca,  although  all  are  labelled  ‘Sierra  de  Durango’ 

42—  Sibinia  (Microty chins)  tessellatopsis,  new  species 
(Figs.  24,  143,  148,  187) 

Holotype.—  Male,  MEXICO:  Veracruz,  Tamarindo,  28  July,  1974,  Clark,  Murray,  Ashe, 
Schaffner,  on  Calliandra  sp.  (USNM  #75403). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.—  Same  data  as  holotype  (16);  the  same  except— reared  from  flower  buds  Calliandra 
sp.  (1);  the  same,  except— 14  mi  W Conejos,  29—30  June,  1971,  Clark,  Murray,  Hart,  Schaffner 
(36)j  HONDURAS:  Siguatepeque,  1 1 June,  1974,  C.W.  O’Brien  & Marshall  (1);  total  54,  dis- 
tributed to  various  collections. 

Diagnosis .—  (Fig.  143).  Scales  on  pronotum  and  elytra  ovate,  acuminate,  uniformly  fulvo- 
aeneous;  elytra  with  psoteromedian  transverse  band  of  oval  white  scales,  band  interrupted  be- 
tween interspaces  3—5  or  6;  scales  in  median  row  on  each  elytral  interspace  slightly  raised; 
apex  of  median  lobe  entire. 

Description.—  Length:  male  1.68  mm,  female  1.71—2.02  mm.  Width:  male  0.88—0.98  mm,  female  1.03—1.13  mm. 
Integument:  piceous  to  black;  legs,  distal  portion  of  rostrum,  tarsi  and  antennae  rufopiceous.  Head:  scales  on  vertex,  elongate, 
narrow,  apically  attenuate.  Eye:  height  ca.  1.5x  length;  in  dorsal  view  flat,  slightly  tilted  forward;  hind  margin  distinctly  raised 
by  distance  ca.  equal  to  combined  diameters  of  two  ocular  facets.  Frons:  slightly  narrowed  posteriorly,  in  lateral  view 
flat,  continuous  with  vertex  of  head.  Rostrum:  in  male  1.08— l.llx,  female  1.08-1. 18x  pronotum  length.  In  dorsal  view 
slightly  tapered  to  antennal  insertions,  sides  of  distal  portion  more  strongly  tapered;  in  dorsal  profile  distinctly  rounded  at 
base,  broadly  curved  over  antennal  insertions.  Dorsomedian  carina  distinct.  Scales  narrow,  parallel  sided  to  attenuate,  apically 
truncate  to  pointed,  recumbent.  Prothorax:  in  dorsal  view  slightly  broader  at  base  than  at  middle,  broadly  rounded  anteriorly 
to  feebly  developed  subapical  constriction;  in  lateral  view  broadly  convex,  especially  posteriorly,  subapical  constriction  obsolete 
medially  on  dorsum.  Pronotum  with  small  mediobasal  patch  of  oval  white  scales;  scales  on  pleuron  oblong,  white,  medially 
impressed,  extending  onto  extreme  posterolateral  portions  of  pronotum.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50, 
in  lateral  view  slightly  convex  on  disc.  Interspaces  flat,  distinctly  impressed,  subequal  in  width;  apices  of  interspaces  4-6  not 
prominent.  Scales  in  irregular  triple  rows  on  each  interspace,  slightly  raised  and  decurved,  scales  in  median  row  slightly  more 
distinctly  raised  than  scales  in  lateral  rows;  oval  white  scales  forming  incomplete  posteromedian  transverse  band,  sparsely 
scattered  on  interspaces  1-3,  usually  absent  from  interspaces  4—6,  band  increasing  in  width  from  interspace  6 to  costal  margin; 
sutural  interspaces  with  oval  white  scales  in  prominent  basal  cluster,  and  in  complete  row  extending  from  base  to  apex  ad- 
jacent to  suture;  strial  scales  narrower  than  scales  on  interspaces.  Pygidium:  in  male  slightly  narrowed  to  rounded  apex,  con- 
vex; in  female  slightly  more  strongly  narrowed  to  rounded  apex,  flat,  slightly  oblique,  but  not  producted  beyond  elytral 
apices.  Abdomen:  in  male  sternum  5 feebly  concave  medially,  scales  unmodified,  subapical  constriction  feebly  developed 
laterally,  obsolete  medially,  posteromedian  portion  of  segment  not  at  all  prominent,  posterior  margin  broadly  concave  med- 
ially; in  female,  sternum  5 broadly  constricted  medially,  posteromedian  portion  of  segment  prominent,  posterior  margin 
straight.  Femora:  narrow  at  base;  profemur  rapidly  expanded  in  distal  0.75;  metafemur  more  gradually  expanded,  slightly 
narrower  than  profemur.  Tibiae:  pro-  and  mesotibiae  with  large  mucrones,  metatibia  unarmed.  Male  genitalia:  (Fig.  148). 
Spiculum  Ventrale:  (Fig.  24).  Spermatheca:  (Fig.  129). 

Discussion.—  A relatively  small  Micro ty chius  bud  predator  of  Calliandra  rubescens;  known 
from  the  type-series  from  the  state  of  Veracruz,  Mexico,  and  from  two  specimens  from  17  mi 
W Montebello,  Chiapas,  Mexico  (CWO)  (Fig.  1 87). 

Larvae  of  S.  tessellatopsis  emerged  from  flower  buds  of  the  host  collected  in  March  at  the 
type  locality;  adults  emerged  from  these  between  two  and  three  weeks  afterward.  Adults  re- 
semble adults  of  S.  tessellata  (cf.  Figs.  142,  143),  a seed  predator  collected  on  the  same  Cal- 
liandra plants  at  the  type  locality,  but  are  much  smaller  and  lack  the  tessellate  scale  pattern. 
Both  species  have  a posteromedian  transverse  elytral  band  of  white  scales  and  are  inferred  to 
be  sister  species. 

The  specimens  from  Chiapas  differ  from  members  of  the  type-series  in  color  of  scales  on 
the  pronotum  and  elytra;  one  has  uniformly  dark  ferruginous  scales;  scales  of  the  other  appear 
“bleached”.  Both  Chiapas  specimens  are  excluded  from  the  type-series. 
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Fig.  186-191,  Sibinia  spp.,  distribution  records:  186,  S.  altensis,  5.  rotundata,  S.  tessellata,  and  5.  tropidorhyncha;  187, 

S.  aurifera,  5.  barberi,  5.  calvata,  and  5.  tessellatopsis;  188,  S.  candidata;  189,  S.  grypa;  190,5.  albidula;  191,5.  stricticomula. 


New  World  Species  of  Sibinia 


193 


43  —Sibinia  (Micro  ty chius)  aurifera,  new  species 
(Figs.  149,  187) 

Holotype .—  Male,  PANAMA:  Canal  Zone,  El  Cermeno,  I-III,  41,  Fruit  Fly  Trap,  Jas.  Zetek, 
No.  4755,  Lot.  No.  41-6852  (USNM  #75404). 

Allotype.-  Female,  same  data  as  holotype,  except— Apr.— May,  '39,  J.  Zetek,  Z-4401,  39- 
10903  trap  catch  (USNM). 

Paratype.-  Same  data  as  holotype,  except-IV-V-39,  Jas.  Zetek,  No.  4401  (1,  WEC). 

Diagnosis.  — Scales  on  pronotum  and  elytra  uniformly  recumbent,  elongate,  parallel  sided  to 
feebly  attenuate,  apically  minutely  truncate,  fulvoaeneous  except  for  laterobasal  patches  of 
whitish  scales  on  pronotum  and  sutural  row  of  white  scales  on  elytra;  pronotum  without  medio- 
basal patch;  elytra  without  posteromedian  trnsverse  band  of  white  scales;  metatibia  unarmed. 

Description.—  Length:  male  1.59  mm,  female  1.62-1.69  mm.  Width:  male  0.87  mm,  female  0.89-1.01  mm. 
Integument:  rufopiceous  to  piceous;  sterna  black;  tarsi,  antennae  and  distal  portion  of  rostrum  ferruginotestaceous.  Head: 
scales  on  vertex  elongate,  narrow,  apically  truncate,  fulvoaeneous.  Eye:  small,  height  ca.  1.5x  length;  in  dorsal  view  flat; 
hind  margin  raised  by  distance  ca.  equal  to  combined  diameters  of  two  ocular  facets.  Frons:  distinctly  narrowed  posteriorly, 
feebly  curved  in  lateral  view,  continuous  with  vertex  of  head.  Rostrum:  male  0.91x,  female  0.92-0.97x  pronotum  length. 

In  dorsal  view  sides  slightly  tapered  from  base  to  antennal  insertions,  sides  of  distal  portion  subparallel  in  male,  slightly  taper- 
ed in  female;  in  dorsal  profile  strongly,  evenly  curved  from  base  to  antennal  insertions  in  male,  strongest  curvature  in  basal 
0.33  in  female.  Distal  portion  in  male  short,  39%  of  total  rostral  length,  in  lateral  view  tapered,  lateral  sulcus  becoming 
obsolete  in  distal  0.50;;in  female,  distal  portion  not  much  longer,  39-42%  of  total  rostral  length,  acuminate,  lateral  sulcus 
obsolete  just  distad  of  antennal  insertions.  Dorsomedian  carina  distinct.  Scales  narrow,  parallel  sided,  apically  truncate,  re- 
cumbent, fulvoaeneous.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50,  in  lateral  view  broadly,  evenly  convex, 
subapical  constriction  obsolete  on  dorsum.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50;  in  lateral  view  feebly  convex 
on  disc.  Interspaces  flat,  distinctly  impressed,  subequal  in  width,  apices  of  interspaces  4-6  not  prominent.  Scales  on  inter- 
spaces narrow,  nearly  parallel  sided;  in  uniform  double  rows  on  all  but  sutural  interspaces  and  on  humeri,  with  a few  scat- 
tered scales  median  to  scales  in  lateral  rows,  without  indication  of  posteromedian  transverse  band  of  white  scales;  strial 
scales  narrower  than  scales  on  interspaces.  Pygidium:  in  male  slightly  narrowed  to  subquadrate  apex,  feebly  convex;  in  fe- 
male, pygidium  more  strongly  narrowed  to  rounded  apex,  flat,  nearly  vertical,  as  in  male.  Abdomen:  in  male  sternum  5 feebly 
concave  medially,  not  subapically  constricted,  posteromedian  portion  of  segment  not  prominent,  posterior  margin  broadly 
emarginate  medially;  in  female  sternum  5 broadly  constricted  medially,  posteromedian  portion  of  segment  prominent,  posterior 
margin  very  feebly  emarginate  medially.  Femora:  narrow  at  base,  profemur  rapidly  inflated  in  distal  0.75,  metafemur  more 
gradually  widened,  very  slightly  narrower  than  profemur.  Tibiae:  pro-  and  mesotibiae  with  small  conical  mucrones,  metatibia 
unarmed.  Male  genitalia:  (Fig.  149). 

Discussion.—  A relatively  small  Microty chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  the  Panama  Canal  Zone  (Fig.  187). 

This  species  resembles  S.  tessellatopsis,  a bud  predator  of  Calliandra  from  Mexico,  but  is 
distinguished  from  that  species  by  the  lack  of  a posteromedian  transverse  band  of  white  scales 
on  the  elytra  and  by  the  male  genitalia  (cf.  Figs.  148,  149). 

44— Sibinia  (Microty chius)  candidata  Champion 
(Figs.  25,  130,  150,  188,  192,436) 

Sibinia  candidata  Champion  1903:  210.  Klima  1934;  Blackwelder  1947.  LECTOTYPE  (HERE  DESIGNATED),  male, 

labelled  “Jalapa,  Mexico,  Hoege”  “B.C.A.  Col.  IV.  4.  Sibinia  candidata,  Champ.”  (BMNH). 

Diagnosis.  — (Fig.  192).  Scales  on  pronotum  and  elytral  interspaces  uniformly  short,  apically 
blunt  to  truncate,  recumbent,  cinereous;  posterior  margin  of  abdominal  sternum  5 broadly 
concave;  medioventral  portion  of  median  lobe  (Fig.  150)  sclerotized  in  basal  0.33;  internal 
sac  with  moderately  large  dense  spines  throughout. 

Description.  — Length:  male  2.47-3.08  (2.84)  mm,  female  2.53-3.09  (2.82)  mm.  Width:  male  1.54-1.75  (1.67)  mm, 
female  1.54-1.78  (1.65)  mm.  Integument:  black;  tibiae,  tarsi,  antennae  and  distal  portion  of  rostrum  piceous.  Eye:  length 
ca.  1.5x  width;  in  dorsal  view  nearly  flat  to  distinctly,  broadly  convex;  hind  margin  slightly  raised  by  distance  ca.  equal  to 
diameter  of  one  ocular  facet.  Frons:  Distinctly  narrowed  posteriorly,  in  lateral  view  flat,  continuous  with  vertex  of  head. 
Rostrum:  male  0.86-1.02  (0.95)x,  female  0.89-1.06  (0.96)x  pronotum  length.  In  dorsal  view  tapered  from  base  to  an- 
tennal insertions  then  abruptly  narrowed  to  tip,  sides  of  distal  portion  subparallel;  in  dorsal  profile  rounded  at  base  and 
over  antennal  insertions.  Dorsomedian  carina  distinct.  Distal  portion  in  male  short,  31-40  (36)%  of  total  rostral  length. 
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Fig.  192  193,  Sibinia  spp.,  habitus:  192,  S.  candidata,  male,  2.1  mi  E Jalapa  del  Marques,  Oaxaca,  Mexico;  193,  S.  suturalis,  male,  Sunset,  Lincoln  Co.,  New  Mexico.  (A,  lateral  view;  B,  dorsal 
view). 
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in  lateral  view  strongly  tapered  to  acute  apex,  lateral  sulcus  obsolete  ca.  halfway  to  tip;  in  female  distal  portion  slightly 
longer,  34-45  (38)%  of  total  rostral  length,  in  lateral  view  strongly  acuminate,  lateral  sulcus  distinct  in  proximal  0.25. 

Scales  uniformly  short,  broad,  apically  truncate,  recumbent.  Prothorax:  in  dorsal  view  wider  at  base  than  at  middle,  sides 
broadly,  evenly  curved  from  base  to  feebly  developed  subapical  constriction,  in  lateral  view  strongly  convex  posteriorly, 
subapical  constriction  obsolete  on  dorsum.  Scales  on  pleuion  flat  to  feebly  impressed,  apically  rounded,  not  lighter  than 
scales  on  pronotum.  Elytra:  in  dorsal  view  sides  broadly,  feebly  curved  behind  humeri,  in  lateral  view  broadly,  evenly 
convex  in  basal  0.75.  Interspaces  broad,  flat,  subequal  in  width,  distinctly,  moderately  deeply  impressed;  apices  of  inter- 
spaces 4-6  feebly  prominent.  Scales  on  interspaces  slightly  smaller  than  those  on  pronotum,  in  irregular  quadruple  rows 
on  each  interspace,  uniformly  recumbent,  imbricated;  strial  scales  slightly  narrower  than  scales  on  interspaces,  scales  on 
sutural  interspaces  slightly  smaller  and  more  dense,  but  not  otherwise  distinguishable  from  scales  on  other  interspaces. 
Pygidium:  broadly  exposed,  in  male  slightly  convex,  subquadrately  rounded  at  apex,  in  female,  smaller,  narrowed  to 
rounded  apex,  flat,  slightly  oblique,  producted  very  slightly  beyond  elytral  apices.  Abdomen:  in  male  sterna  3-5  flat 
medially,  scales  unmodified,  subapical  constriction  feebly  developed,  posterior  margin  broadly,  subquadrately  emargin- 
ate;  in  female,  sterna  3-4  and  median  portion  of  sternum  5 feebly  convex,  sternum  5 distinctly  constricted  subapically, 
but  posteromedian  portion  of  segment  not  prominent,  posterior  margin  slightly  concave,  Tibiae:  pro-  and  mesotibiae  with 
large  stout  curved  mucrones,  mucro  on  metatibia  slightly  shorter,  stouter,  more  oblique.  Male  genitalia:  (Fig.  150). 

Spiculum  ventrale:  (Fig.  25).  Spermatheca:  (Fig.  130). 

Discussion.—  A relatively  large  Micro ty chius,  probably  a seed  predator;  adults  collected  on 
Lysiloma  divaricata  (Iguala,  Guerrero,  Mexico),  known  from  Mexico  south  to  the  Isthmus  of 
Tehuantepec,  northward  into  southern  Arizona  (Fig.  188);  55  specimens  examined. 

Adults  of  S.  candidata  have  been  collected  in  April,  June,  and  July.  They  were  abundant 
on  the  host  at  Iguala  on  8—9  July,  1974,  when  the  host  was  in  full  bloom. 

S.  candidata  closely  resembles  S.  suturalis,  especially  a form  of  that  variable  species  which 
occurs  on  Mimosa  benthami  andM  stipitata  in  sourthcentral  Mexico.  It  is  distinguished 
from  that  form  by  its  slightly  larger  size,  shorter,  stouter  rostrum,  smaller  pygidium  which 
is  less  strongly  producted  beyond  the  elytral  apices,  and  by  the  male  genitalia  (cf.  Figs.  150 
and  153).  One  of  several  specimens  of  S.  candidata  on  hand  from  Puebla,  Mexico,  and  all 
examined  specimens  from  southeastern  Arizona  are  distinguished  by  their  large  size  (male 
3.87  mm,  female  3.97  mm  indength). 

Champion  described  S.  candidata  from  two  syntypes,  one  from  Matamoros  Izucar,  Puebla, 
Mexico,  and  the  other  from  Jalapa,  Veracruz,  Mexico.  The  specimen  from  Matamoros,  label- 
led “type”,  belongs  to  the  form  of  S.  suturalis  mentioned  above.  Selection  of  the  Jalapa 
syntype  as  lectotype  of  S.  candidata  permits  retention  of  the  name  S.  suturalis  in  its  original 
context  and  eliminates  the  necessity  of  proposing  a new  name  for  the  species  represented 
by  the  lectotype  of  S.  candidata.  The  Champion  collection  also  has  two  specimens  labelled 
“Mexico”  identified  as  S.  candidata.  One  of  these  is  conspecific  with  the  lectotype  of 
S.  candidata,  the  other  is  S.  vosei. 

45— Sibinia  ( Micro ty chius)  grypa  (Casey),  new  combination 
(Figs.  131,  151,  157,  189,  194-196) 

Tychius  (Microty chius)  grypus  Casey,  1910:  139.  Champion  1910;  Klima  1934;  Blackwelder  1947.  Holotype,  female: 

Type  USNM  36765,  Rio  Balsas,  Guerrero,  Mexico  (USNM). 

Sibinia  solariella  Champion,  1910:  192.  Klima  1934;  Blackwelder  1947.  LECTOTYPE  (HERE  DESIGNATED),  male, 
standing  first  in  series  of  five  syntypes,  labelled  “Type”  “Managua,  Nicaragua,  Solari”  “B.C.A.  Col.  IV.  7.  Sibinia 
solariella  Champ.”  (BMNH). 

Diagnosis.—  Scales  on  pronotum  and  elytra  uniformly  ovate,  attenuate,  minutely  truncate 
apically  (Figs.  194,  195),  cinereous  or  dark  ochreous;  scales  in  median  row  on  each  elytral 
interspace  suberect;  eye  flat  in  dorsal  view,  hind  margin  raised  by  distance  ca.  equal  to  dia 
meter  of  two  ocular  facets  (Fig.  196). 

Description.  — Length:  male  1.54-1.85  (1.64)  mm,  female  1.64-1.82  (1.75)  mm.  Width:  male  0.75-0.99  (0.85)  mm, 
female  0.88—0.95  (0.91)  mm.  Integument:  rufopiceous  to  black,  darkest  anteriorly  on  pronotum,  venter,  and  triangular  basal 
portion  of  elytra.  Head:  scales  on  vertex  elongate,  apically  truncate.  Eye:  height  ca.  1.5x  length;  in  dorsal  view  flat  to  very  feebly 
convex.  Frons:  slightly  narrowed  posteriorly;  in  lateral  view  feebly  rounded,  continuous  with  vertex  of  head.  Rostrum:  male 
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0.90-1.02  (0.96)x,  female  0.85-1.05  (1.00)x  pronotum  length.  In  dorsal  view  tapered  to  antennal  insertions,  subparallel 
sided  distally;  in  dorsal  profile  distinctly  rounded  distad  of  base,  straight  to  feebly  curved  to  just  basad  of  antennal  insertions, 
broadly  curved  over  insertions.  Dorsomedian  carina  obsolete.  Distal  portion  in  male  short,  stout,  37-44  (40)%  of  total 
rostral  length,  in  lateral  view  tapered,  lateral  sulcus  distinct  almost  to  tip;  in  female,  distal  portion  slightly  longer,  39-45 
(43)%  of  total  rostral  length,  feebly  tapered,  lateral  sulcus  distinct  in  proximal  0.50.  Scales  elongate,  linear  to  slightly 
attenuate,  apically  truncate,  uniformly  recumbent.  Prothorax:  in  dorsal  view  rounded  at  base;  in  lateral  view  broadly,  even- 
ly convex,  subapical  constriction  feebly  developed  medially  on  dorsum.  Pronotum  with  recumbent  and  feebly  raised  scales 
intermixed,  most  specimens  without  mediobasal  patch  of  white  scales;  scales  on  pleuron  oblong,  feebly  concave,  limited 
to  lower  0.66  anteriorly,  replaced  dorsally  by  elongate  scales.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50,  in 
lateral  view  flat  on  disc.  Interspaces  flat,  shallowly,  irregularly  impressed,  odd  interspaces  slightly  wider  than  even  ones; 
apices  of  interspaces  4-6  not  prominent.  Scales  (Figs.  194,  195)  in  triple  rows  on  each  interspace,  scales  in  lateral  rows 
recumbent,  scales  in  median  rows  suberect  to  erect,  slightly  wider  and  longer  than  recumbent  scales;  sutural  interspaces 
with  small  basal  cluster  of  oval  white  scales;  strial  scales  slightly  narrower  than  scales  on  interspaces.  Pygidium:  narrowly 
exposed,  flat;  in  male  broadly  rounded  apically,  nearly  vertical,  in  female  not  more  distinctly  narrowed  to  rounded  apex, 
oblique,  producted  very  slightly  beyond  elytral  apices.  Abdomen:  sternum  5 in  male  very  slightly  concave  medially, 
scales  unmodified,  subapical  constriction  feebly  developed;  in  female,  sternum  5 feebly  constricted  subapically,  postero- 
median portion  of  segment  slightly,  broadly  prominent,  posterior  margin  broadly,  shallowly  concave.  Scales  at  base  oval, 
white,  replaced  distally  by  elongate  scales.  Tibiae:  pro-  and  mesotibiae  with  short,  stout  slightly  curved  mucrones,  mucro 
on  metatibia  long,  narrow,  straight,  oblique.  Male  genitalia:  (Fig.  151);  nonsclerotized  medially  both  dorsally  and  ventrally. 
Spiculum  ventrale:  (Fig.  157.).  Spermatheca:  (Fig.  131). 

Discussion.  — A relatively  small  bud  predator  Microty chius;  host  Lysiloma  divaricata ; 
known  from  Mexico  and  from  Costa  Rica  (Fig.  189);  495  specimens  examined. 

Adults  of  S.  grypa  were  reared  from  larvae  which  emerged  from  flower  buds  of  the  host 
collected  12  July,  1973,  6.2  mi  E Antiguo  Morelos,  Tamaulipas,  Mexico  and  23  July,  1974, 
at  Presa  Benito  Juarez,  Oaxaca,  Mexico.  Adults  were  noted  in  pupal  cells  24  days  after 
buds  were  collected  at  the  latter  locality  on  16  August,  1974.  Adults  were  also  collected 
on  the  host  at  numerous  localities  in  the  states  of  Guerrero,  Puebla  and  Oaxaca.  They  have 
been  collected  in  February,  March,  May,  June,  July  and  August;  most  records  are  for  July. 
Labels  indicate  that  adults  are  attracted  to  light. 

The  color  of  scales  on  the  pronotum  and  elytra  is  variously  pale  fulvous,  ochreous  or 
gray.  The  members  of  the  only  large  series  available  (collected  on  the  host  at  Presa  Benito 
Juarez,  Oaxaca,  Mexico)  have  uniformly  dark  ochreous  scales. 

4 6—Sibinia  (Microty chius)  albidula  Champion 
(Figs.  152,  158,  190,  198) 

Sibinia  albidula  Champion  1910:  192.  Klima  1934;  Blackwelder  1947.  Holotype,  male:  (Champion  listed  Corinto, 

Nicaragua  as  the  type  locality  but  the  locality  label  on  the  holotype  is  Managua,  Nicaragua)  (BMNH). 

Diagnosis.  — (Fig.  198).  Scales  on  pronotum  and  elytra  finely  attenuate,  uniformly  pale 
fulvous  to  whitish  gray;  scales  in  median  row  on  each  elytral  interspace  acuminate,  suberect 
broadly  decurved;  median  lobe  with  long  apical  setae. 

Description.  — Characters  of  S.  grypa,  except- Length:  male  1.30-1.57  (1.43)  mm,  female  1.38-1.65  (1.55)  mm. 
Width:  (J.65-0.84  (0.72)  mm,  female  0.76-0.84  (0.78)  mm.  Integument:  rufopiceous  to  black,  legs,  antennae  and  distal 
portion  of  rostrum  ferruginotestaceous.  Eye:  in  dorsal  view  feebly  convex  posteriorly,  flattened  anteriorly;  hind  margin 
raised  by  distance  ca.  equal  to  or  slightly  greater  than  diameter  of  one  ocular  facet.  Rostrum:  male  0.90-1.06  (0.97)x, 
female  0.98-1.05  (1.01)x  pronotum  length.  In  dorsal  view  strongly  tapered  from  base  to  antennal  insertions,  subparallel 
sided  distally;  in  dorsal  profile  feebly  but  distinctly  rounded  at  extreme  base,  especially  in  female,  broadly  curved  from 
just  distad  of  base  to  tip.  Dorsomedian  carina  obsolete.  Distal  portion  in  male  moderately  long,  36-49  (45)%  of  total 
rostral  length,  feebly  tapered,  sulcate  almost  to  tip;  in  female,  distal  portion  slightly  longer,  44-55  (49)%  of  total  rostral 
length,  narrow,  tapered  to  acuminate,  very  shallowly  punctate.  Scales  suberect  but  not  prominent.  Prothorax:  pronotum 
with  recumbent  scales  and  slightly  longer,  slightly  raised  scales  intermixed;  scales  on  pleuron  oblong,  concave.  Elytra: 
interspaces  subequal  in  width,  scales  in  lateral  rows  on  each  interspace  feebly  raised,  suberect  scales  in  median  rows  longer 
and  wider  than  scales  in  lateral  rows.  Abdomen:  sterna  3-5  in  male  flat  medially,  subapical  constriction  of  sternum  5 
obsolete;  in  female,  sternum  5 feebly  constricted  subapically,  posteromedian  portion  very  feebly  prominent,  posterior 
margin  very  slightly  producted  posteriorly.  Tibiae:  metatibial  mucro  minute  or  absent.  Male  genitalia:  (Fig.  152). 

Spiculum  ventrale:  (Fig.  158).  Spermatheca:  (Fig.  132). 
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Fig.  194-197,  Sibinia  grypa:  194,  left  elytron,  interspaces  2-7  (134. 7x);  195,  scales  on  interspace  (broad  ones)  and  strial  scales  (narrow  ones)  (520. 6x);  196,  left  eye,  dorsal  view  (290. 9x). 
Fig.  197,  Sibinia  inflata:  left  metatarsus  and  tibial  apex  (134. 7x). 
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Discussion.— K very  small  Microty chius,  probably  a bud  predator;  adults  collected  on 
Lysiloma  divaricata  (Presa  Benito  Juarez,  Mexico;  4.3  mi  NE  Ixtapan,  Mexico,  Mexico); 
known  from  southern  Mexico  and  Central  America  (Fig.  190);  33  specimens  examined. 

Adults  of  S.  albidula  have  been  collected  in  March  and  July.  In  July  they  were  collect- 
ed on  the  host  at  the  localities  cited  above  when  the  trees  were  in  full  bloom.  They  were 
microsympatric  at  the  Oaxaca  locality  with  adults  of  another  bud  predator,  S.  grypa. 

S.  albidula  resembles  S.  grypa  but  is  distinguished  by  its  smaller  size,  finely  attenuate 
female  rostrum,  and  finer  more  nearly  completely  erect  setae  on  the  elytral  interspaces. 

Both  species  have  a gray  form  and  a fulvous  or  greenish  fulvous  form.  Most  populations 
of  S.  albidula  are  represented  by  only  a few  specimens  from  several  different  localities. 

Most  of  these  are  gray,  as  are  all  members  of  the  short  series  from  Presa  Benito  Juarez 
mentioned  above.  All  members  of  series  from  8 mi  W Palma  Sola,  Veracruz,  and  from  4.3 
mi  NE  Ixtapan,  Mexico,  however,  have  fulvous  scales.  These  specimens  with  fulvous  scales 
also  have  somewhat  larger  metatibial  mucrones.  The  Palma  Sola  series  is  further  distinguish- 
ed by  having  broader,  lighter  scales  on  the  pronotum  and  elytra  and  shorter  erect  scales 
in  median  rows  on  the  elytral  interspaces. 

41—Sibinia  (Microty chius)  suturalis  (Schaeffer) 

(Figs.  133,  153,  159,  193,  201) 

Tychius  suturalis  Schaeffer  1908:  218.  (not  Brisout  1861:  605).  Leng  1920;  LECTOTYPE  (HERE  DESIGNATED),  male 

one  of  three  syntypes,  labelled  “Huachuca  Mts.  July  1905  Ariz.”  “Brooklyn  Museum  coll.  1929”  “Type  No.  42485. 

U.S.N.M.”  “Tychius  suturalis  Schaef.”  (U.S.N.M.);  other  syntypes  examined  (1,  BYU,  1,  FMNH). 

Sibinia  suturalis:  Casey  1910;  Klima  1934;  Clark  1977a. 

Diagnosis.— (Fig.  193).  Pronotum  and  elytral  interspaces  either  with  uniformly  cinereous 
of  ferruginous  scales  or  with  admixture  of  cinereous  scales,  pale  fulvous  scales,  and  dark 
ferruginous  scales;  scales  in  median  row  on  each  elytral  interspace  feebly  to  distinctly 
raised  in  some  specimens;  median  portion  of  median  lobe  (Fig.  153)  sclerotized  dorsally 
and  ventrally,  except  for  small  subapical  dorsal  membranous  area;  proximal  0.50  of  in- 
ternal sac  unarmed  or  with  minute  spines. 

Description.—  Characters  of  S.  candidata,  except—  Length:  male  2.23—3.05  mm,  female  2.26—3.12  mm. 

Width:  male  1.23-1.80  mm,  female  1.30—2.02  mm.  Eye:  feebly  to  strongly,  prominently  convex  in  dorsal  view. 

Frans:  in  lateral  view  rounded,  feebly  to  distinctly  separated  from  head.  Rostrum:  male  0.86-1.02x,  female  0.89-1.06x 
pronotum  length.  In  lateral  view  distinctly  rounded  at  extreme  base,  continuous  with  frons,  feebly  curved  over  antennal 
insertions  in  male,  broadly  rounded  in  basal  0.33,  not  or  only  slightly  curved  over  antennal  insertions  in  female.  Distal 
portion  in  male  moderately  long,  38-57  (48)%  of  total  rostral  length,  in  lateral  view  evenly  tapered  to  acute  tip,  lateral 
sulcus  distinct  almost  to  tip;  in  female,  distal  portion  somewhat  longer,  44-64  (53)%  of  total  rostral  length,  in  lateral 
view  feebly  acuminate,  lateral  sulcus  distinct  in  basal  0.66.  Elytra:  sutural  interspaces  of  some  specimens  with  distinct 
vitta  of  cinereous  or  pale  fulvous,  oblong  to  oval  scales.  Pygidium:  as  in  S.  candidata  or  distinctly  narrowed  and  evenly 
rounded  apically  in  male,  strongly  oblique  and  distinctly  producted  posteriorly  beyond  elytral  apices  in  female.  Male 
genitalia:  (Fig.  153).  Spiculum  ventrale:  (Fig.  159).  Spermatheca:  (Fig.  133). 

Discussion.—  A relatively  large  seed  predator  Micro  tychius-,  hosts  Mimosa  biuncifera 
(United  States  and  state  of  Nuevo  Leon,  Mexico),  M.  lacerata  (states  of  Oaxaca  and  Puebla, 
Mexico),  M.  monancistra  (states  of  Nuevo  Leon,  and  Tamaulipas,  Mexico),  M.malacophylla 
(state  of  Tamaulipas,  Mexico),  M.  benthami  and  M.  stipitata  (each  in  states  of  Morelos, 
Puebla,  and  Oaxaca,  Mexico);  known  from  western  Texas,  New  Mexico,  southeastern 
Arizona,  and  from  Mexico  from  the  regions  surrounding  the  Chihuahuan  Desert,  the  Balsas 
Basin  and  Valley  of  Tehuacan  regions  and  the  states  of  Chiapas  and  Yucatan  (Fig.  201); 

528  specimens  examined. 

Adults  of  S.  suturalis  have  been  collected  in  April  (1%),  May  (2%),  June  (18%),  July  (48%), 
August  (26%),  September  (3%),  and  October  (2%).  Larvae  emerged  from  pods  of  M.  monan - 
cistra,  collected  11  October,  1973,  6.5  mi  SW  Nueva  Padilla,  Tamaulipas,  Mexico.  Some  of 
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these  remained  alive  in  pupal  cells  until  June,  1974,  but  all  died  before  pupating.  Specimens 
of  S.  suturalis  (USNM)  bearing  the  label  “on  Leucaena  pulverulenta”,  from  Olmito,  Cameron 
Co.,  Texas,  were  examined,  but  numerous  attempts  to  collect  the  species  on  Leucaena  in 
Texas  were  unsuccessful. 

Several  morphologically  distinct  forms  are  represented  in  the  material  examined.  Probably 
all  are  host  specific  and,  as  noted  below,  some  have  been  collected  in  sympatry,  although 
not  in  microsympatry.  Several  species  or  host  and/or  geographic  races  may  be  represented, 
but  further  study,  including  collection  of  specimens  from  intervening  areas  and  determination 
of  host  relationships  of  some  of  the  forms  is  needed  to  clarify  the  situation. 


Fig.  198  200,  Sibinia  spp.,  habitus:  198,  S.  albidula,  female,  35  mi  SW  Cintalapa,  Chiapas,  Mexico;  199,  S.  stricticomula, 
female,  4 mi  SW  Acatepec,  Puebla,  Mexico;  200,  S.  bothrosterna,  male,  Teopisca,  Chiapas,  Mexico.  (A,  lateral  view, 

B , dorsal  view). 
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The  lectotype  belongs  to  a form  distinguished  by  relatively  large  size  (length  2.47—3.12 
mm),  short  distal  portion  of  rostrum  (in  male  38-44%,  in  female  44-51%  of  total  rostral 
length),  flat  to  feebly  convex  eye,  uniformly  gray  scales  on  the  pronotum  and  elytra,  apically 
subquadrate  male  pygidium,  and  relatively  large  spines  on  proximal  0.50  of  internal  sac. 

This  form  occurs  in  Mexico  in  the  Balsas  River  Basin  on  M.  benthami  and  M.  stipitata  in 
areas  where  both  plants  occur  together.  It  closely  resembles  S.  candidata  which  occurs  on 
Lysiloma  divaricata  in  the  same  geographical  area. 

A form  distinguished  from  th el  benthami— M.  stipitata  form  by  its  smaller  size  (length 
2.40—2.80  mm),  slightly  smaller  spines  on  internal  sac,  and  more  evenly  rounded  male 
pygidium,  was  collected  16  mi  NE  Acatlan,  Puebla. 

Another  form  with  uniformly  gray  to  yellowish  gray  scales  occurs  in  the  Mexican  states  of 
Tamaulipas  and  Nuevo  Leon  and  in  the  Lower  Rio  Grande  Valley  of  Texas  on  M.  malacophylla. 
This  form  is  moderately  large  (length  2.31—2.81  mm)  and  has  the  distal  portion  of  the  rostrum 
moderately  long  (in  male  48—56%,  in  female  52—63%  of  total  rostral  length).  It  has  the  base 
of  the  rostrum  very  strongly  rounded,  the  internal  sac  unarmed  or  with  very  small  spines  in 
proximal  0.50. 

A similar  form  occurs  in  Tamaulipas  and  Nuevo  Leon  on  M.  monancistra.  In  this  form, 
scale  color  ranges  from  gray  to  dark  yellowish  brown;  the  eye  ranges  from  nearly  flat  as  in  the 
M.  benthami— M.  stipitata  form,  to  strongly  convex.  Gray  to  yellowish  gray  individuals  cannot 
be  distinguished  from  th eM  malacophylla  form. 

A form  characterized  by  dark  ferruginous  scales,  a distinct  sutural  vitta  of  white  to  fulvous 
scales,  and  very  strongly  convex  eyes  (Fig.  193)  occurs  on  M.  biuncifera  in  the  southwestern 
United  States  and  on  the  Mexican  Plateau.  The  lectotype  of  S.  suturalis  from  Arizona  belongs 
to  this  form.  The  size  (length  2.40—2.81  mm)  and  length  of  the  distal  portion  of  the  rostrum 
(in  male  49—57%,  in  female  49—64%  of  total  rostral  length)  of  this  form  are  comparable  to 
that  of  the  M.  malacophylla  andM  monancistra  forms.  Some  members  of  a series  collected  on 
M.  biuncifera  3 mi  S Pacheco  and  9 mi  W Iturbide,  Neuvo  Leon,  Mexico  have  fulvous  scales  in 
place  of  the  dark  ferruginous  scales. 

Several  specimens  from  the  Mexican  states  of  Durango,  Michoacan,  Puebla,  and  Oaxaca 
resemble  th  eM.  biuncifera  form  in  size,  eye  shape  and  in  general  facies  and  have  the  scales 
in  the  median  row  on  each  elytral  interspace  slightly  narrower  than  those  in  the  lateral  rows, 
but  are  distinguished  from  that  form  by  their  gray  or  fulvous  instead  of  dark  ferruginous 
scales  on  the  elytra  and  pronotum.  In  most  of  these,  light  scales  are  much  more  abundant  than 
dark  ones.  A few  of  these  from  4 mi  SE  Acatepec,  Puebla,  are  further  distinguished  from  the 
M.  bicuncifera  form  in  having  the  spines  on  the  internal  sac  of  the  male  genitalia  arranged  in 
short  transverse  rows  with  interconnected  bases.  These  were  collected  on  Mimosa  lacerata, 
and  were  sympatric  with  theM  benthami— M.  stipitata  form.  Hosts  of  other  specimens  from 
Durango,  Michoacan,  Puebla,  and  Oaxaca  are  unknown. 

Another  markedly  distinct  small  form  (length  2.23  mm),  represented  by  a single  specimen 
from  Teopisca,  Chiapas,  has  very  dark  reddish  ferruginous  scales  with  fulvous  scales  in  a short 
median  vitta  and  diffuse  posterolateral  patches  on  the  pronotum,  a sutural  vitta  on  the  elytra 
and  sparsely  interspersed  on  elytral  interspaces  5—7  and  on  the  femora.  The  scales  in  the  med- 
ian row  on  each  elytral  interspace  are  suberect,  the  spines  on  the  proximal  portion  of  the  in- 
ternal sac  arranged  in  short  transverse  rows,  some  with  interconnected  bases,  the  eyes  strongly 
convex.  The  host  of  this  form  is  unknown.  A female  from  23.9  mi  SW  Jaumave,  Tamaulipas, 
Mexico  is  also  distinguished  by  possession  of  very  dark  reddish  scales  but  has  far  fewer  fulvous 
scales  on  the  sutural  interspaces  and  elsewhere.  It  is  relatively  large  (length  2.84  mm),  the  dis- 
tal portion  of  the  rostrum  moderately  long  (45%  of  the  total  rostral  length),  the  scales  on  the 
elytral  interspace  recumbent,  those  on  the  femora  variegated  fulvous  and  ferruginous  as  in  the 
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Chiapas  form.  A specimen  from  the  state  of  Yucatan,  Mexico,  is  similar  to  this  one,  but  has 
strongly  convex  eyes.  The  latter  two  forms  have  unknown  hosts. 

The  name  Ty chius  suturalis  Schaeffer,  1908,  is  a junior  primary  homonym  of  T.  suturalis 
Brisout,  1861.  Since  Schaeffer’s  species  was  misidentified  as  Ty  chius,  the  “actuality  principle” 
(Mayr  1969)  is  cited  as  justification  for  retention  of  the  name  suturalis  for  this  Sibinia. 

The  hispida  Stock 

Diagnosis.—  Rostrum  of  female  abruptly  narrowed  distad  of  antennal  insertions,  distal  por- 
tion elongate,  slender,  smooth;  each  elytral  interspace  with  elongate,  narrow  scales  in  triple 
rows;  metatibia  unarmed;  median  lobe  more  or  less  broad  at  base,  attenuate  distally ; internal 
sac  with  large  spines. 

Discussion.  — The  hispida  stock  contains  nine  species:  S.  hispida  of  the  southwestern  United 
States  and  Mexico,  S.  stricticomula,  S.  albiduloides,  S.  inflata,  S.  bothrosterna,  and  S.  aulacis, 
of  Mexico  only,  S.  criniventer  of  Mexico  and  Guatemala,  S.  obrienorum  of  Guatemala,  and 
S.  tenuicauda  of  Honduras.  Known  hosts  of  the  members  of  the  paraphyletic  group  are  all 
species  of  Mimosa.  All  of  the  species  are  bud  predators.  The  group  does  not  include  members 
of  the  sibinioides  complex.  These  have  similarly  formed  female  rostra,  but  lack  large  spines  of 
the  internal  sac. 


48  —Sibinia  ( Micro  ty  chius)  stricticomula,  new-species 
(Figs.  134,  154,  160,  191,  199) 

Holotype.—  Male,  MEXICO:  Guerrero,  2.5  mi  NE  Cacahuamilpa,  6 July,  1974,  Clark, 
Murray,  Ashe,  Schaffner,  on  Mimosa  benthami  (USNM  #75405). 

Allotype.-  Female,  same  data  as  holotype  (USNM). 

Paratypes.  — Same  data  as  holotype  (103);  Guerrero:  El  Gavilan,  21  June,  1948,  Nutting  and  Werner  (1),  Iguala, 

8-9  July,  1974,  Clark,  Murray,  Ashe,  Schaffner,  on  Mimosa  benthami  (16),  2.4  mi  N Mazatlan,  9 July,  1974,  Clark, 

Murray,  Ashe,  Schaffner,  on  Mimosa  benthami  (1),  Mexcala,  July  9,  1955,  R.B.  & J.M.  Selander,  light,  J.M.  Kingsolver 
collection,  1963  (2),  1 mi  E Taxco,  14  August,  1974,  5500’  C.W.  & L.  O’Brien  & Marshall  (1);  Mexico:  Real  de  Arriba, 
Temascaltepec,  V-20,  VI-4-53,  H.E.  Hinton,  R.L.  Usinger  Collectors,  Colin.  E.C.  Zimmerman,  1941  (1),  Temascaltepec, 
July,  1932,  H.  Hinton  collector,  colln.  E.C.  Zimmerman,  1941  (1),  19  mi  S.  Toluca,  15,  July,  1966,  P.M.  and  P.K.  Wagner 
(1);  Morelos:  10  mi  E Cuernevaca,  8 July,  1974,  Clark,  Murray,  Ashe,  Schaffner,  on  Mimosa  benthami  (9),  2 mi  N Jojutla, 
20  July,  1974,  R.L.  Mangan  & D.S.  Chandler  (2);  Oaxaca:  Huajuapan  de  Leon,  28  June,  1971,  G.B.  Marshall,  on  Acacia 
(1),  10  mi  NE  Huajuapan  de  Leon;27  June,  1965,  H.R.  Burke,  J.R.  Meyer,  J.C.  Schaffner  (1),  10  mi  W Tamazulpan,  28 
June,  1971,  Ward  and  Brothers  (1),  10  mi  W Tamazulpan,  28  June,  1971,  7500’  (3):  Puebla;  4.3  mi  SW  Acatepec,  16 
July,  1971,  Clark,  Murray,  Hart,  Schaffner  on  Mimosa  benthami  (32),  4 mi  SW  Acatepec,  11  July,  1963,  Mastro,  J.C. 
Schaffner  (1),  4.4  mi  SW  Acatepec,  14  July,  1974,  Clark,  Murray,  Ashe,  Schaffner,  on  Mimosa  benthami  (1),  16  mi  NW 
Acatlan,  14  July,  1974,  Clark,  Murray,  Ashe,  Schaffner,  on  Mimosa  benthami  (1),  11.8  mi  NW  Izucar  de  Matamoros,  13 
July,  1974,  Clark,  Murray,  Ashe,  Schaffner,  on  Mimosa  benthami  (2),  1 mi  SE  Izucar  de  Matamoros,  11  mi  SE  Petlalcingo, 
28  June,  1971,  Ward  and  Brothers,  6100’,  on  Acacia  (29),  6 mi  SW  Tehuacan,  7 July,  1973,  Mastro  and  Schaffner  (2), 

1.6  mi  SW  Zapotitilan,  16  July,  1971,  Clark,  Murray,  Ashe,  Schaffner  (1),  5 mi  SW  Zapotitlan,  8 July,  1973,  Mastro  and 
Schaffner  (1);  total  214,  distributed  to  various  collections. 

Diagnosis.—  (Fig.  199).  Rostrum  in  female  not  rounded  at  base;  scales  on  pronotum  and 
elytra  uniformly  yellowish  gray;  elytral  interspaces  each  with  median  row  of  fine  erect 
straight  seta-like  scales;  metatibia  mucronate;  median  lobe  attenuate  in  distal  0.50,  abruptly 
widened  at  extreme  apex;  internal  sac  with  large  spines  throughout. 

Description . — Length:  male  1.75-1.88  mm,  female  1.82—2.02  mm.  Width:  0.85-0.93  mm;  female  0.89-0.99  mm. 
Integument:  black,  shaded  to  rufopiceous  on  posterolateral  portions  of  elytra  and  rostrum;  legs  rufous,  distal  portion  of 
rostrum,  tarsi  and  antennae  ferruginotestaceous,  tarsi  darker  than  tibiae  in  most  specimens.  Head:  scales  on  vertex  elongate, 
apically  blunt  to  truncate.  Eye:  small,  height  ca.  1.4x  length;  in  dorsal  view  strongly,  evenly  convex;  hind  margin  raised  by 
distance  ca.  equal  to  diameter  of  one  ocular  facet.  From:  sides  subparallel,  in  lateral  view  nearly  flat,  continuous  with  ver- 
tex of  head.  Rostrum:  male  0.91-1.05x,  female  0.96— 1.14x  pronotum  length.  In  dorsal  view  tapered  from  base  to  antennal 
insertions,  subparallel  sided  distally;  in  dorsal  profile  feebly  roumded  distad  of  base,  broadly  curved  over  antennal 
insertions.  Dorsomedian  carina  feebly  to  strongly  developed.  Distal  portion  in  male  moderately  long,  38-49%  of  total 
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Fig.  201-205,  Sibinia  spp.,  distribution  records:  201,5.  suturalis;  202,  S.  albiduloides;  203,5.  criniventer,  5.  obrienorum, 
and  5.  tenicauda;  204,5.  aulacis,  5.  bothrosterna,  S.  hispida,  and  5.  inflata;  205,5.  sibinioides. 
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rostral  length,  slender,  in  lateral  view  tapered,  lateral  sulcus  distinct  in  proximal  0.50;  in  female,  distal  portion  longer,  49-57% 
of  total  rostral  length.  Scales  on  dorsolateral  portion  suberect,  fully  erect  laterally  on  frons.  Prothorax:  in  dorsal  view  sides 
subparallel  at  base;  in  lateral  view  broadly,  evenly  convex,  subapical  constriction  obsolete  on  dorsum.  Scales  on  pronotum 
elongate  oval,  narrowly  truncate  apically,  recumbent,  narrower  erect  acuminate  scales  interspersed  throughout,  pale  fulvous, 
with  dorsomedian  vitta  of  slightly  broader,  more  rounded  scales;  scales  on  pleuron  oblong,  impressed  medially,  white,  re- 
placed on  upper  0.25  by  elongate  scales  dorsally.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50;  in  lateral  view  flat  in 
basal  0.33.  Interspaces  flat,  shallowly,  irregularly  impressed,  odd  interspaces  similar  to  scales  on  pronotum,  in  triple  rows 
on  each  interspace;  scales  on  lateral  rows  recumbent,  each  interspace  with  median  row  of  erect  straight  acuminate  seta-like 
scales;  sutural  interspaces  with  basal  cluster  of  small,  oval  white  scales;  strial  scales  slightly  narrower  than  recumbent  scales 
on  interspaces.  Pygidium:  in  male  flat,  rounded  at  apex,  in  female  less  broadly  exposed,  flat,  strongly  narrowed  to  rounded 
apex,  slightly  oblique,  producted  slightly  beyond  elytral  apices.  Abdomen:  sterna  3-5  in  male  narrowly,  shallowly  concave 
medially,  margins  of  scales  on  concave  portion  finely  dissected,  sternum  5 feebly  constricted  subapically,  posterior  margin 
of  segment  not  emarginate;  in  female,  sternum  5 broadly  constricted,  posteromedian  portion  of  segment  distinctly  prominent, 
posterior  margin  producted  slightly  posteriorly  but  not  beyond  elytral  apices.  Tibiae:  each  with  long  curved  horizontal  mucro. 
Male  genitalia:  (Fig.  154).  Spiculum  ventrale:  (Fig.  160).  Spermatheca:  (Fig.  134). 

Discussion.—  A relatively  small  bud  predator  Microty  chius',  host  Mimosa  benthami;  known 
from  the  type-series  from  the  Balsas  Basin  and  Valley  of  Tehuacan  regions  of  south-central 
Mexico  (Fig.  191). 

Adults  of  S.  stricticomula  were  reared  from  larvae  which  emerged  from  flower  buds  of  the 
host  collected  6 July,  1974,  at  the  type-locality.  These  were  removed  from  pupal  cells  on 
30  July,  1974,  24  days  after  larvae  were  collected.  Adults  have  been  collected  in  May,  June, 
and  July.  They  were  abundant  at  several  localities  when  the  host  was  in  bloom. 

Adults  of  S.  stricticomula  were  taken  on  the  host  along  with  adults  of  another  bud  predator, 
S.  albiduloides,  at  most  of  the  localities  cited  above.  Adults  of  both  species  were  reared  from 
flower  buds  taken  from  the  same  tree  at  the  type-locality  of  S.  stricticomula.  The  two  species 
are  distinguished  by  the  larger  size  and  pale  fulvous  rather  than  gray  scales  of  S.  stricticomula, 
and  by  the  male  genitalia  (cf.  Figs.  154,  155).  The  strong  resemblance  of  S.  stricticomula  and 
S.  albiduloides  and  their  common  host  are  considered  sufficient  evidence  to  infer  that  the  two 
are  sister  species.  Both  species  share  Af.  benthami  as  a host  with  a seed  predator  Microty chius, 

S.  suturalis. 


49—  Sibinia  (Microty chius)  albiduloides,  new  species 
(Figs.  135,  155,  161,  202) 

Holotype.—  Male,  MEXICO:  Puebla,  4.3  mi  SW  Acatepec,  16  July,  1971,  Clark,  Murray, 
Hart,  Schaffner,  on  Mimosa  benthami  (USNM  #75406). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.—  Same  data  as  holotype  (78);  Puebla:  4.4  mi  SW  Acatepec,  July  26,  1974,  Clark,  Murray,  Ashe,  Schaffner, 
on  Mimosa  benthami  (13);  Guerrero:  2.5  mi  NE  Cacahuamilpa,  July  6,  1974,  Clark,  Murray,  Ashe,  Schaffner,  on  Mimosa 
benthami  (20);  Morelos:  10  mi  E Cuernevaca,  July  8,  1974,  Clark,  Murray,  Ashe,  Schaffner,  on  Mimosa  benthami  (6); 

Puebla:  5.1  and  5.8  mi  SW  Tehuacan,  July  27,  1974,  Clark,  Murray,  Ashe,  Schaffner  (10),  1.6' mi  SW  Zapotitlan,  July  16, 
1971,  Clark,  Hart,  Murray,  Schaffner  (1);  Oaxaca:  10  mi  N Miltepec,  July  15-16,  1971,  Clark,  Murray,  Hart,  Schaffner  (1); 
total  129,  distributed  to  various  collections. 

Diagnosis.—  Scales  on  pronotum  and  elytra  uniformly  pale  yellowish  gray;  pronotum  with 
slightly  raised  scales  interspersed  among  recumbent  ones;  scales  in  median  rows  on  each  elytral 
interspace  erect,  acuminate,  straight;  median  lobe  with  single  pair  of  minute  apicodorsal  setae' 
(Fig.  155). 

Description.—  Length:  male  1.36-1.55  (1.45)  mm,  female  1.30-1.59  (1.46)  mm.  Width:  male  0.63-0.75  (0.70) 
mm,  female  0.61-0.80  (0.71)  mm.  Integument:  black,  shading  to  ferruginotestaceous  on  tip  of  rostrum,  antennae,  tibiae 
and  tarsi;  piceous  to  rufopiceous  on  lateral  and  apical  portions  of  elytra.  Head:  scales  on  vertex  elongate,  attenuate,  minutely 
truncate  apically.  Frons:  slightly  narrower  than  rostrum  at  base,  in  lateral  view  feebly  rounded,  continuous  with  vertex  of 
head.  Eye:  height  ca.  1.5  — 1.6x  length;  in  dorsal  view  nearly  flat;  hind  margin  raised  by  distance  ca.  equal  to  diameter  of 
one  ocular  facet.  Rostrum:  male  0.93-1.08  (0.99)x,  female  1.00-1.20  (1.09)x  pronotum  length.  In  dorsal  view  tapered 
from  b^se  to  antennal  insertions,  sides  of  distal  portion  subparallel;  in  dorsal  profile  base  of  rostrum  and  frons  slightly,  con- 
tinuously curved,  rostrum  more  strongly  curved  over  antennal  insertions.  Dorsomedian  carina  obsolete.  Distal  portion  in 
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male  moderately  long,  43-55  (48)%  of  total  rostral  length,  in  lateral  view  feebly  tapered,  lateral  sulcus  becoming  obsolete 
well  proximad  of  tip;  in  female,  rostrum  not  abruptly  narrowed  distad  of  antennal  insertions,  distal  portion  long,  56-70 
(62)%  of  total  rostral  length,  narrow,  feebly  tapered  from  just  basad  of  tip,  shallowly  punctate.  Scales  suberect,  prominent, 
and  nearly  fully  erect  on  dorsolateral  portions  of  rostrum  and  laterally  on  frons.  Prothorax:  in  dorsal  view  sides  slightly 
rounded  from  base  to  feebly  developed  subapical  constriction,  in  lateral  view  broadly  and  evenly  convex,  subapical  constriction 
obsolete  on  dorsum.  Scales  on  pronotum  elongate,  attenuate,  minutely  truncate  apically;  scales  on  pleuron  round,  flat,  re- 
placed in  dorsal  0.50  by  elongate  scales.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50;  in  lateral  view  flat  on  disc. 
Interspaces  flat,  shallowly  impressed,  shining,  subequal  in  width,  integument  broadly  visible  between  scales;  apices  of  inter- 
spaces 4—6  not  prominent.  Scales  in  triple  rows  on  each  interspace,  those  in  lateral  rows  recumbent,  those  in  median  rows 
erect,  straight,  longer  than  scales  in  lateral  rows;  sutural  interspaces  with  a few  oblong,  apically  rounded  scales  at  base;  strial 
scales  narrower  than  recumbent  scales  on  interspaces.  Pygidium:  in  male  narrowly  exposed,  flat,  broadly  rounded  apically; 
in  female,  pygidium  not  so  broadly  exposed,  not  narrowed  apically,  oblique,  not  producted  beyond  elytral  apices.  Abdomen: 
in  male  sterna  3-5  flat  medially,  scales  unmodified,  sternum  5 feebly  constricted  subapically;  in  female,  sternum  5 broadly, 
distinctly  constricted  laterally  and  medially,  posteromedian  portion  slightly  prominent,  posterior  margin  slightly  producted 
posteriorly.  Tibiae:  pro-  and  mesotibiae  with  short  stout  slightly  curved  mucrones,  metatibial  mucro  minute  or  absent.  Male 
genitalia:  (Fig.  155).  Spiculum  ventrale:  (Fig.  161).  Spermatheca:  (Fig.  135). 

Discussion.—  A very  small  Microty  chius  bud  predator  of  Mimosa  benthami;  known  from  the 
type-series  from  the  Balsas  Basin  and  Valley  of  Tehuacan  regions  of  south-central  Mexico 
(Fig.  202). 

Adults  of  S.  albiduloides  were  reared  from  larvae  which  emerged  from  flower  buds  of  the 
host  collected  6 July,  1974,  2.5  mi  NE  Cacahuamilpa,  Guerrero.  Live  adults  were  taken  from 
pupal  cells  on  3 1 July,  1974.  As  discussed  above,  adults  of  S.  albiduloides  were  reared  from 
larvae  which  emerged  from  the  same  flower  buds  as  did  larvae  of  S.  stricticomula,  the  prob- 
able sister  species.  Both  species  also  share  their  common  host  with  the  seed  predator  Micro- 
ty chius,  S.  suturalis. 

50—  Sibinia  (Microty chius)  inflata,  new  species 
(Figs.  197,204,  206) 

Holotype.— Male,  MEXICO:  Morelos,  6 mi  N Cuemevaca,  31  July,  1963,  J.  Doyen  Collector 
(CAS). 

Diagnosis.—  Pronotum  and  elytra  with  erect,  apically  widened  scales;  abdominal  sterna  4—5 
broadly,  shallowly  concave;  metafemur  much  larger  than  profemur  (width  1.2  lx  greater); 
metatibia  with  large  blunt  apical  mucro  (Fig.  197). 

Description.  — Length:  1.62  mm.  Width:  0.76  mm.  Integument:  rufous;  prothorax,  basal  triangular  portion  of  elytra 
and  venter  black,  antennae  and  distal  portion  of  rostrum  ferruginotestaceous.  Head:  scales  on  vertex  elongate,  apically  trunc- 
ate, pale  ferruginous.  Eye:  height  ca.  1.4x  length;  in  dorsal  view  feebly,  broadly,  evenly  convex;  hind  margin  feebly  raised  by 
distance  ca.  equal  to  diameter  of  one  ocular  facet.  Frons:  feebly  narrowed  posteriorly,  in  lateral  view  slightly  curved,  con- 
tinuous with  vertex  of  head.  Rostrum:  0.91x  pronotum  length.  In  dorsal  view  strongly  tapered  from  base  to  antennal  insert- 
ions, sides  subparallel  distally;  in  dorsal  profile  feebly  rounded  at  base,  strongly  rounded  over  antennal  insertions.  Distal 
portion  moderately  long,  44%  of  total  rostral  length,  tapered,  smooth,  lateral  sulcus  becoming  obsolete  over  antennal  insert- 
ions, dorsomedian  carina  obsolete.  Scales  suberect,  nearly  fully  erect  over  dorsal  margins  of  eyes.  Prothorax:  in  dorsal  view 
sides  strongly,  evenly  rounded  from  base  to  subapical  constriction;  in  lateral  view  broadly,  evenly  convex  from  base  to 
strongly  developed  subapical  constriction.  Scales  on  pronotum  elongate,  parallel  sided  recumbent  scales  and  suberect  apically 
expanded,  broadly  subtruncate  scales  intermixed,  all  scales  pale  ferruginous;  scales  on  lower  portion  of  pleuron  round,  re- 
placed by  slightly  oblong  scales  toward  dorsum,  concave,  whitish,  replaced  on  upper  0.33  of  pleuron  by  elongate  scales. 

Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.66;  in  lateral  view  flat  in  basal  0.33,  broadly  rounded  to  apices.  Interspaces 
flat,  feebly  impressed,  subequal  in  width,  apices  of  interspaces  4—6  feebly  raised.  Scales  on  interspaces  similar  in  size  shape 
and  color  to  scales  on  pronotum,  pale  ferruginous,  in  triple  rows  on  each  interspace,  scales  in  median  rows  erect,  nearly 
straight,  widened  from  base  to  rounded  or  subtruncate  apices,  wider  than  recumbent  parallel  sided  scales  in  lateral  rows; 
sutural  interspaces  with  small  basal  cluster  of  flat  white  scales;  strial  scales  very  narrow.  Abdomen:  sterna  1-3  flat,  sterna  4 
and  5 shallowly,  broadly  concave  medially,  scales  on  concave  portion  unmodified,  sternum  5 not  constricted  subapically, 
posteromedian  portion  of  segment  not  prominent,  posterior  margin  with  large  broad  posterior  projection  which  fits  into 
strongly  curved  pygidium.  Femora:  metafemur  width  1.21x  profemur  width.  Tibiae:  pro-  and  mesotibiae  with  large  stout 
acuminate  oblique  mucrones.  Male  genitalia:  (Fig.  206).  Median  portion  of  median  lobe  lightly  sclerotized  ventrally  and 
dorsally  except  for  elongate  dorsal  membranous  area  which  is  not  distinctly  demarcated  posteriorly  . 
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Discussion.—  A relatively  small  Microty chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  male  holotype  from  the  state  of  Morelos,  Mexico  (Fig.  204). 

This  hispida  stock  member  is  probably  sister  to  S.  obrienorum;  adults  of  both  have  strap- 
like extensions  of  the  anterolateral  margins  of  the  pygidium. 

51  —Sibinia  (Microty chius)  obrienorum,  new  species 
(Figs.  203,  207) 

Holotype.-  Male,  GUATEMALA:  6 mi  NE  El  Progresso,  1200',  27  July,  1974,  C.W.  & L. 
O’Brien  & Marshall,  on  Mimosa  platycarpa  (CWO). 

Allotype.—  Female,  same  data  as  holotype  (CWO). 

Paratypes.—  Same  data  as  holotype  (41);  distributed  to  various  collections. 

Diagnosis.—  Pronotum  and  elytra  with  uniformly  elongate,  narrow,  pale  grayish  fulvous 
scales  which  are  suberect  in  median  row  on  each  elytral  interspace;  metafemur,  especially  of 
male,  greatly  enlarged;  pro  tibia  unarmed  or  minutely  mucronate,  mesotibia  with  long  apical 
mucro  which  extends  parallel  to  long  axis  of  tibia;  metatibia  curved,  enlarged  distally,  with 
large  conical  sharply  pointed  apical  mucro. 

Description.—  Length:  Male  1.36-1.56  (1.49)  mm,  female  1.38-1.54  (1.47)  mm.  Width:  male  0.76-0.83  (0.79)  mm, 
female  0.76-0.87  (0.81)  mm.  Integument:  black;  femora  and  rostrum  rufopiceous;  tibiae,  tarsi  and  antennae  ferrugino- 
testaceous.  Head:  scales  on  vertex  elongate,  narrow.  Frons:  about  as  wide  as  rostrum  at  base,  not  narrowed  posteriorly, 
in  lateral  view  rounded,  continuous  with  base  of  rostrum.  Eyes:  small,  oblong,  height  ca.  1.6x  length;  in  dorsal  view  feebly, 
broadly  convex;  hind  margin  distinctly  raised  by  distance  ca.  equal  to  combined  diameters  of  two  ocular  facets.  Rostrum: 
in  dorsal  view  in  male  slightly  tapered  from  base  to  antennal  insertions,  more  strongly  tapered  from  there  to  tip,  in  female, 
not  abruptly  narrowed  distad  of  antennal  insertions,  sides  of  distal  portion  subparallel;  in  lateral  view  in  male  rounded  at 
base,  straight  to  just  proximad  of  antennal  insertions,  broadly  rounded  over  insertions,  in  female,  rounded  at  extreme  base, 
broadly,  evenly  curved  from  just  distad  of  base  to  tip.  Distal  portion  in  male  short,  41-50  (47)%  of  total  rostral  length, 
in  lateral  view  slightly  tapered,  lateral  sulcus  distinct  in  proximal  0.66;  in  female,  distal  portion  51-59  (55)%  of  total  rostral 
length,  cylindrical,  smooth.  Scales  elongate,  recumbent.  Prothorax:  in  dorsal  view  sides  strongly,  evenly  rounded  from  base 
to  distinct  subapical  constriction;  in  lateral  view  broadly,  evenly  convex  from  base  to  feebly  developed  subapical 
constriction.  Pronotum  with  recumbent  and  feebly  raised  scales  intermixed  throughout;  scales  on  pleuron  elongate  oval, 
concave,  limited  to  lower  portion  anteriorly.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.66;  in  lateral  view  flat  in  basal  0.50. 
Interspaces  flat,  subequal  in  width,  apices  of  interspaces  4-6  not  prominent.  Scales  in  triple  rows  on  each  interspace,  scales 
in  lateral  rows  elongate,  attenuate,  apically  narrowly  truncate,  recumbent,  scales  in  median  rows  slightly  narrower,  more 
nearly  parallel  sided,  suberect,  decurved;  sutural  interspaces  with  basal  cluster  of  oval  white  scales;  strial  scales  narrower 
than  scales  on  interspaces.  Pygidium:  in  male  moderately  broadly  exposed,  feebly  convex,  apically  subquadrate,  postero- 
lateral angles  extended  into  long  straplike  extensions  which  are  about  as  long  as  pygidium  itself;  in  female,  pygidium  smaller, 
lacking  posterolateral  extensions.  Abdomen:  in  male  sterna  3-4  flat,  sternum  5 feebly  concave  medially,  scales  unmodified, 
sternum  5 distinctly  constricted  subapically,  posterior  margin  of  segment  subquadrately  emarginate;  in  female,  sternum  5 
broadly,  strongly  constricted  medially,  posteromedian  portion  of  segment  prominent  but  not  producted  posteriorly.  Tarsi: 
in  male,  article  one  of  metatarsus  much  longer  than  corresponding  article  on  pro-  and  mesotarsi.  Male  genitalia:  (Fig.  207), 
median  portion  non-sclerotized  dorsally  and  ventrally;  anterolateral  plates  of  spiculum  gastrale  modified  (Fig.  207). 

Discussion.— A relatively  small  Microty  chius,  probahly  a bud  predator;  adults  collected  on 
Mimosa  platycarpa;  known  only  from  the  type-series  from  Guatemala  (Fig.  203). 

Members  of  the  type-series  were  collected  in  apparent  microsympatry  with  another  bud 
predator,  S.  criniventer.  The  species  is  apparently  sister  to  the  Mexican  S.  inflata  as  evidenced 
by  the  shared  possession  in  adults  of  elongate  straplike  extensions  of  the  posterolateral  angles, 
of  the  pygidium. 

S.  obrienorum  is  named  for  Charles  W.  and  Lois  B.  O’Brien  who  collected  the  type-series 
and  many  other  specimens  examined  in  the  present  study. 

52—  Sibinia  (Microty chius)  criniventer,  new  species 
(Figs.  203,  208) 

Holotype.—  Male,  GUATEMALA:  6 mi  NE  El  Progresso,  1200',  27  July,  1974,  C.W.  & L. 
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O’Brien,  & Marshall,  on  Mimosa  platycarpa  (CWO). 

Allotype.—  Female,  same  data  as  holotype  (CWO).  I 

Paratypes.—  Same  data  as  holotype  (92);  GUATEMALA,  15  mi.  NW  Zacapa,  1000',  25  July, 
1974,  C.W.  & L.  O’Brien  & Marshall  on  Mimosa  platycarpa  (7);  HONDURAS,  Tegucigalpa, 

13  April,  1918,  F.J.  Dyer,  Acacia  fls  (1),  Choluteca,  2 mi  NE  San  Marcos  de  Colon,  3000', 

16  July,  1975,  C.W.  & L.  O’Brien  & Marshall  (1);  MEXICO,  Nayarit:  9 mi  E El  Refugio, 

20  July,  1955,  R.B.  & J.M.  Selander,  meadow  grass,  J.M.  Kingsolver  collection,  1963  (1); 
total  102,  distributed  to  various  collections. 

Diagnosis.—  Scales  on  pronotum  and  elytra  pale  green,  uniformly  attenuate  and  apically 
pointed  except  for  sutural  row  of  small  oval  white  scales  on  elytra;  sterna  3—5  broadly,  deeply  \ 
concave  in  male,  scales  on  concave  portion  fine,  seta-like,  erect;  internal  sac  armed  with  small 
spines  throughout  (Fig.  208). 

Description.—  Length:  male  1.38-1.59  (1.47)  mm,  female  1.26-1.69  (1.52)  mm.  Width:  male  0.74-0.86  (0.81) 
mm,  female  0.70-0.89  (0.84)  mm.  Integument:  black;  ferruginotestaceous  to  piceous  on  tibiae,  tarsi,  antennae  and  distal 
portion  of  rostrum.  Head:  scales  on  vertex  narrow,  apically  pointed,  green,  Eye:  large,  height  ca.  1.4x  length;  in  dorsal  view 
feebly  convex  posteriorly,  flattened  anteriorly;  hind  margin  distinctly  raised  by  distance  somewhat  greater  than  diameter 
of  one  ocular  facet.  From:  feebly  narrowed  posteriorly,  in  lateral  view  feebly  rounded,  continuous  with  vertex  of  head. 
Rostrum:  male  0.94—1.09  (1.00)x,  female  0.97-1.12  (1.06)x  pronotum  length.  In  dorsal  view  in  male,  feebly  tapered  from  i 
base  to  antennal  insertions,  sides  of  distal  portion  somewhat  more  strongly  tapered,  in  female,  abruptly  narrowed  distad  of 
antennal  insertions,  subparallel  distally;  in  dorsal  profile  rounded  at  base,  broadly  curved  over  antennal  insertions  in  male; 
in  female,  strongly,  evenly  rounded  from  base  to  antennal  insertions,  more  broadly  curved  to  tip.  Distal  portion  in  male 
short,  41-50  (47)%  of  total  rostral  length,  in  lateral  view  tapered,  lateral  sulcus  distinct  in  proximal  0.66;  in  female,  distal 
portion  longer,  58-68  (63)%  of  total  rostral  length.  Scales  uniformly  recumbent.  Prothorax:  in  dorsal  view  sides  subparallel 
in  basal  0.33,  broadly  rounded  anteriorly  to  feebly  developed  subapical  constriction;  in  lateral  view  broadly,  evenly  convex, 
subapical  constriction  obsolete  on  dorsum.  Scales  on  pronotum  elongate,  strongly  attenuate  to  pointed  apices,  uniformly 
recumbent;  scales  on  lower  portion  of  pleuron  ovate,  feebly  impressed,  white,  replaced  on  upper  0.25  by  elongate  scales. 

Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.66,  in  lateral  view  flat  in  basal  0.50.  Interspaces  flat,  subequal  in  width, 
moderately  deeply  impressed,  apices  of  interspaces  4-6  not  prominent.  Scales  on  interspaces  similar  to  scales  on  pronotum 
but  slightly  smaller,  in  triple  rows  except  where  reduced  to  single  rows  in  some  areas  on  each  interspace,  uniformly  slightly 
raised,  decurved;  sutural  interspaces  with  nearly  complete  sutural  row  of  oval  white  scales;  strial  scales  distinctly  narrower 
than  scales  on  interspaces.  Pygidium:  in  male  and  female  narrowly  exposed,  slightly  convex,  apically  rounded.  Abdomen: 
in  male,  sterna  3-5  broadly,  distinctly  concave  medially,  scales  on  concave  portion  reduced,  some  with  finely  dissected 
margins,  some  completely  reduced  to  long,  fine  suberect  setae,  sternum  5 not  subapically  constricted,  posteromedian  portion 
of  segment  not  prominent,  posterior  margin  feebly  concave;  in  female,  sterna  3-4  flat  medially,  scales  unmodified,  sternum  5 
slightly  but  distinctly  constricted  medially,  posteromedian  portion  of  segment  broadly  prominent,  but  not  producted  post- 
eriorly, posterior  margin  rounded.  Femcrra:  metafemur  subequal  in  width  and  about  same  shape  as  profemur.  Tibiae:  protibia 
with  minute  apical  mucro,  mesotibia  with  short  stout  acute  curved  horizontal  mucro,  metatibia  unarmed.  Male  genitialia: 

(Fig.  208).  Median  portion  of  median  lobe  nonsclerotized  dorsally  and  ventrally. 

Discussion.—  A relatively  small  Micro ty chius,  probably  a bud  predator;  adults  collected  on 
Mimosa  platycarpa;  known  from  the  type-series  from  Mexico,  Guatemala,  and  Honduras 
(Fig.  203). 

Adults  of  S.  criniventer  were  collected  in  Guatemala  on  the  host  in  apparent  microsympatry 
with  adults  of  another  bud  predator,  S.  obrienorum.  Adults  of  the  two  species  are  distinguished 
from  each  other  by  the  green  scales  and  concave  male  abdominal  sterna  of  S.  criniventer,  and 
the  femoral  and  tibial  modifications  of  S.  obrienorum.  Inference  of  a sister-group  relation- 
ship between  the  two  species  is  based  solely  on  the  shared  host,  a weak  criteron  in  the  absence 
of  morphological  supporting  evidence. 

53  —Sibinia  ( Micro ty chius)  tenuicauda,  new  species 
(Figs.  203,  209) 

Holotype.-  Male,  HONDURAS:  Seyapa  Morazan,  XI-3-1965,  N.L.H.  Krauss  (USNM  #75407) 

Diagnosis.—  Scales  on  pronotum  and  elytra  narrow,  acuminate  fulvoaeneous,  uniformly  re- 
cumbent; scales  on  venter  small,  integument  broadly  visible;  median  lobe  strongly  narrowed  in 
distal  0.66  (Fig.  209). 
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Description.—  Length:  1.46  mm.  Width:  0.87  mm.  Integument:  black;  rufopiceous  on  posterolateral  portions  of 
elytra,  rostrum,  femora  and  tibiae;  tarsi  and  antennae  ferruginotestaceous.  Head:  scales  on  vertex  small,  attenuate,  integum- 
ent broadly  visible.  Eye:  small,  ca.  1.5x  length;  in  dorsal  view  broadly  evenly  convex;  hind  margin  feebly  raised  by  distance 
ca.  equal  to  diameter  of  one  ocular  facet.  Frons:  narrowed  slightly  posteriorly,  in  lateral  view  broadly  curved,  continuous 
with  vertex  of  head.  Rostrum:  l.lOx  pronotum  length.  In  dorsal  view  slightly  widened  at  base,  tapered  from  distad  of  base 
to  antennal  insertions,  sides  of  distal  portion  subparallel;  in  dorsal  profile  strongly  rounded  in  basal  0.33,  straight  in  distal 
0.66.  Dorsomedian  carina  distinct.  Scales  recumbent,  except  where  feebly  raised  over  dorsal  margins  of  eyes.  Distal  portion 
moderately  long,  50%  of  total  rostral  length,  slightly  tapered  in  lateral  view,  lateral  sulcus  distinct  in  proximal  0.66.  Prothorax: 
in  dorsal  view  sides  subparallel  in  basal  0.50,  in  lateral  view  broadly,  evenly  convex,  subapical  constriction  obsolete  on  dorsum. 
Scales  on  pleuron  oval,  white,  small,  integument  broadly  visible,  these  limited  to  lower  0.75  anteriorly,  replaced  dorsally  by 
acuminate  scales.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50;  in  lateral  view  flat  in  basal  0.33,  broadly  curved  distally. 
Interspaces  flat,  not  distinctly  impressed,  odd  interspaces  slightly  wider  than  even  ones,  apices  of  interspaces  4-6  not  promin- 
ent. Scales  on  interspaces  in  diffuse  triple  rows  except  where  reduced  to  double  or  single  rows  in  some  areas;  sutural  inter- 
spaces with  basal  cluster  of  small  oval  white  scales;  strial  scales  seta-like,  much  narrower  than  scales  on  interspaces.  Pygidium: 
narrowly  exposed,  feebly  convex  apically,  apex  rounded.  Abdomen:  sterna  3-4  flat  medially,  anteromedian  portion  of 
sternum  5 broadly,  shallowly  concave,  scales  unmodified,  posterior  margin  of  segment  straight.  Femora:  profemur  and  meta- 
femur subequal  in  width.  Scales  at  base  oval,  white,  replaced  distally  by  slender  acuminate  scales.  Tibiae:  each  with  stout 
curved  horizontal  mucro.  Male  genitalia:  (Fig.  209).  Median  portion  of  median  lobe  non-sclerotized  dorsally  and  ventrally. 

Discussion.—  A relatively  small  Microty chius,  probably  a bud  predator;  host  unkown;  known 
only  from  the  male  holotype  from  Honduras  (Fig.  203). 

The  relationship  of  S.  tenuicauda  to  other  hispida  stock  members  is  uncertain;  the  median 
lobe  resembles  that  of  S.  stricticomula  (cf.  Figs.  209,  1 54). 

54— Sibinia  (Microty chius)  bothrosterna,  new  species 
(Figs.  200,  204,210) 

Holotype.—  Male,  MEXICO:  Chiapas,  Teopisca,  20  June,  1965,  H.R.  Burke,  J.  R.  Meyer, 

J.C.  Schaffner  (USNM  #75408). 

Paratype.-  Same  data  as  holotype,  (1  male,  TAM). 

Diagnosis.  — (Fig.  200).  With  pale  fulvous  and  lustrous  ferruginous  scales  on  pronotum  and 
elytra,  ferruginous  scales  forming  prominent  lateromedian  vittae;  internal  sac  with  large  spines 
through  entire  length. 

Description.—  Characters  of  5.  hispida  except-Length:  1.82-2.02  mm.  Width:  0.83-0.85  mm.  Integument:  rufo- 
testaceous,  basal  triangular  portion  of  elytra  and  venter  black.  Head:  scales  on  vertex  attenuate,  pale  ferruginous.  Frons: 
slightly  narrower  than  base  of  rostrum;  in  lateral  view  flat,  continuous  with  vertex  of  head.  Eye:  height  ca.  1.3x  length;  in 
dorsal  view  strongly  convex,  especially  posteriorly.  Rostrum:  1.03-1.05x  pronotum  length.  In  dorsal  view  strongly  tapered 
from  base  to  antennal  insertions,  more  strongly  tapered  from  there  to  tip;  in  dorsal  profile  rounded  just  distad  of  base. 
Dorsomedian  carina  obsolete.  Distal  portion  short,  30-36%  of  total  rostral  length,  in  lateral  view  tapered,  smooth,  lateral 
sulcus  becoming  obsolete  just  proximad  of  antennal  insertions.  Scales  elongate,  parallel  sided,  recumbent,  except  where 
slightly  raised  laterally  on  frons,  scales  on  sides  fulvous,  these  replaced  dorsally  by  ferruginous  scales,  with  ventrolateral  row 
of  long  seta-like  scales  distad  of  antennal  insertions.  Prothorax:  in  dorsal  view  sides  slightly  wider  at  base  than  at  middle, 
feebly  rounded  to  feebly  developed  subapical  constriction;  in  lateral  view  broadly  convex  from  base  to  distinct  subapical 
constriction.  Scales  on  pronotum  slightly  attenuate,  apically  truncate,  mostly  recumbent  but  with  slightly  raised  scales  inter- 
mixed on  lateromedian  portions,  pale  fulvous  scales  and  darker,  narrower,  ferruginous  scales  forming  broad  lateromedian 
vittae;  scales  on  pleuron  round,  replaced  by  slightly  elongate  scales  dorsally.  Elytra:  in  dorsal  view  sides  subparallel  in  basal 
0.66.  Scales  on  interspaces  in  triple  rows  on  each  interspace,  reduced  to  single  row  on  interspaces  2 and  4 on  disc,  scales  in 
median  rows  suberect,  decurved,  wider  and  more  strongly  attenuate  than  recumbent  scales  in  lateral  rows,  fulvous  and  fer- 
ruginous scales  forming  diffuse  pattern;  strial  scales  slightly  narrower  than  recumbent  scales  on  interspaces.  Abdomen: 
sterna  1-3  with  broad  shallow  median  channel,  sterna  4 and  5 broadly,  deeply  concave  medially,  margins  of  some  scales  on 
concave  portions  minutely  dissected,  some  scales  on  sternum  5 reduced  to  fine  erect  setae,  posterior  margin  of  sternum  5 
broadly,  shallowly  emarginate.  Tibiae:  pro-  and  mesotibiae  with  short  stout  conical  mucrones . Male  genitalia:  (Fig.  210). 

Discussion.—  A relatively  small  Microty  chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  the  state  of  Chiapas,  Mexico  (Fig.  204). 

S.  bothrosterna  adults  resemble  those  of  S.  aulacis  of  northern  Mexico,  but  are  distinguish- 
ed from  those  bud  predators  by  having  sterna  1 —5  evenly,  continuously  channeled,  the  eye 
more  strongly  convex,  and  the  elongate  scales  on  the  pronotum  more  strongly  inclined  toward 
the  midline  (cf.  Figs.  200  and  218);  the  male  genitalia  are  also  diagnostic  (cf.  Figs.  210,  211). 
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Fig.  206  211,  Sibinia  spp.,  male  external  genitalia:  206,  S.  inflata;  207 , S.  obrienorum;  208,  S.  criniventer ; 209,  S.  tenuicauda; 
210,  S.  bothrosterna;  211,  S.  aulacis,  (not  to  same  scale;  all  ventral  views). 
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Fig.  212-217,  Sibinia  spp.,  male  external  genitalia:  212,  S.  hispida;  213,  S.  sibinioides;  214,  S.  inermoides;  215,  S.  championi, 
216,  S.  championi;  217,  S.  peniculata  (not  to  same  scale;  all  ventral  views). 
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55  —Sibinia  ( Micro ty chius)  aulacis,  new  species 
(Figs.  137,  162,  204,  211,  218) 

Holotype,— Male,  MEXICO:  Tamaulipas,  39.5  mi  S Jaumave,  18  July,  1973,  G.C.  Gaumer, 
W.E.  Clark,  on  Mimosa  eurycarpa  (USNM  #75409). 

Allotype.—  Female,  MEXICO:  Veracruz,  Fortin  de  las  Flores,  28  June,  1975,  sifting  leaf 
litter,  D.S.  Chandler  (CWO). 

Paratypes.—  Same  data  as  holotype  (1);  Hidalgo:  6 mi  NE  Jacala,  5500',  27  May,  1974, 

C.W.  & L.  O’Brien  & Marshall  (1);  Tlaxcala:  Tepeyanco,  25  June,  1975,  L.E.  Watrous  (1); 
total  three,  distributed  to  various  collections. 

Diagnosis.—  (Fig.  218).  Scales  on  pronotum  and  elytra  fulvous  and  pale  ferruginous;  scales 
in  median  row  on  each  elytral  interspace  suberect,  slightly  widened  to  bluntly  rounded  apices; 
sterna  3 and  4 deeply,  continuously  channeled  medially,  sternum  5 separately  concave;  med- 
ian lobe  sclerotized  medially  from  base  to  apex  ventrally  and  dorsall,  apex  entire  (Fig.  211). 

Description.—  Characters  of  S.  hispida,  except  -Length:  male  1.61-1.64  mm,  female  1.82-1.97  mm.  Width:  male 
0.74—0.82,  female  0.89—0.92  mm.  Integument:  rufous;  pronotum,  basal  triangular  portion  of  elytra,  and  venter  black. 

Head:  scales  on  vertex  fulvous  to  ferruginous.  Eye:  height  ca.  1.4x  length;  in  dorsal  view  strongly,  evenly  convex;  hind  margin 
feebly  raised  by  distance  slightly  less  than  diameter  of  one  ocular  facet.  From,  slightly  narrower  than  base  of  rostrum,  not 
narrowed  posteriorly;  in  lateral  view  flat,  continuous  with  vertex  of  head.  Rostrum:  male  0.94-1.03x,  female  0.97-1.00x 
pronotum  length.  In  dorsal  view  strongly  tapered  from  base  to  antennal  insertions,  parallel  sided  distally;  in  dorsal  profile 
distinctly  rounded  just  distad  of  base.  Dorsomedian  carina  obsolete.  Scales  slightly  raised,  especially  on  dorsolateral  portions; 
scales  over  dorsal  margins  of  eyes  short,  fully  erect.  Distal  portion  in  male  moderately  long,  40-43%  of  total  rostral  length, 
in  lateral  view  tapered,  smooth,  lateral  sulcus  obsolete  proximad  of  antennal  insertions;  in  female,  distal  portion  longer, 
54-56%  of  total  rostral  length.  Prothorax:  in  dorsal  view  sides  rounded  from  base  to  subapical  constriction;  in  lateral  view 
broadly,  evenly  convex  from  base  to  distinct  subapical  constriction.  Scales  on  pronotum  elongate,  parallel  sided  to  slightly 
widened  to  truncate  apices,  striate,  with  pale  fulvous,  recumbent  scales  and  ferruginous  suberect  scales,  ferruginous  scales 
forming  broad,  faint  lateromedian  vittae;  scales  on  pleuron  nearly  round,  feebly  impressed,  white.  Elytra:  in  dorsal  view 
sides  subparallel  in  basal  0.50,  in  lateral  view  feebly  convex  on  disc.  Interspaces  flat,  odd  interspaces  slightly  wider  than  even 
ones,  apices  of  interspaces  4-6  feebly  prominent.  Scales  on  interspaces  similar  in  size,  shape  and  color  to  scales  on  pro- 
notum, scales  in  lateral  rows  recumbent,  linear,  apically  blunt  to  truncate,  scales  in  median  rows  suberect,  decurved,  slightly 
widened  to  blunt  apices,  distinctly  longer  and  wider  than  recumbent  scales,  pale  fulvous  scales  and  darker  ferruginous  scales 
interspersed  throughout;  strial  scales  much  narrower  than  recumbent  scales  on  interspaces.  Pygidium:  m male  slightly  nar- 
rowed to  broadly  subtruncate  apex,  feebly  convex,  perpendicular;  in  female,  slightly  narrowed  to  rounded  apex.  Abdomen: 
in  male  sterna  3 and  4 narrowly,  deeply,  continuously  concave  medially,  sternum  5 separately  concave  medially,  concavity 
narrow  anteriorly,  broadened  posteriorly,  some  scales  on  concave  portions  with  finely  dissected  margins,  some  reduced  to 
fine  erect  setae,  subapical  constriction  of  sternum  5 obsolete,  posterior  margin  broadly  subtruncately  emarginate.  Tibiae: 
pro-  and  mesotibiae  with  slender  straight  oblique  mucrones.  Male  genitalia:  (Fig.  211).  Spiculum  ventrale:  (Fig.  162). 
Spermatheca:  (Fig.  137). 

Discussion.—  A relatively  small  Microtychius,  probably  a bud  predator;  adults  collected  at 
the  type-locality  on  Mimosa  eurycarpa;  known  only  from  the  type-series  from  the  states  of 
Hidalgo,  Tamaulipas,  and  Veracruz,  Mexico  (Fig.  204). 

Adults  of  S.  aulacis  were  collected  on  the  host  at  the  type-locality  with  adults  of  S.  obscura, 
a member  of  the  sibinioides  complex.  The  species  resembles  and  is  probably  closely  allied  to 
S.  bothosterna  of  Chiapas,  Mexico.  The  two  are  distinguished  by  characters  listed  in  the  dis- 
cussion of  the  latter. 

56  — Sibinia  (Microtychius)  hispida  (Casey),  new  combination 
(Figs.  136,  163,  204,  212,  219) 

Tychius  hispidus  Casey  1892:  424.  Wickham  1896—1898.  LECTOTYPE  (HERE  DESIGNATED),  male,  standing  first  in 

series  of  eight  syntypes,  labelled  “Ari”  (with  black  dot  over  “r”:  Santa  Rita  Mountains)  “Casey  bequest  1925”  “Type 

USNM  36770”  (USNM). 

Tychius  (Microtychius)  hispidus:  Casey  1910;  Leng  1920;  Klima  1934. 

Tychius  (Microtychius)  erraticus  Casey  1910:  136.  Lengl920;  Klima  1934.  Holotype,  female:  Alpine,  Texas  (USNM). 

NEW  SYNONYMY. 
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Diagnosis.— (Fig.  219).  Rostrum  prominently  rounded  at  base,  especially  in  female;  scales 
in  median  row  on  each  elytral  interspace  nearly  fully  erect,  distinctly  longer  and  wider  than 
recumbent  scales  in  lateral  rows;  abdominal  sterna  3—5  in  male  each  with  lateromedian  pair 
of  fine  erect  setae;  internal  sac  with  dense  large  spines  in  distal  0.50. 

Description.  — Length:  male  1.54-1.95  mm,  female  1.78-2.20  mm.  Width:  male  0.70-0.88  mm,  female  0.85-0.95  mm. 
Integument:  prothorax,  venter  and  triangular  mediobasal  portion  of  elytra  piceous  to  black,  otherwise  rufous;  tarsi  and  an- 
tennae ferrugino-testaceous.  Head:  scales  on  vertex  elongate,  narrow,  white  and  ferruginous  scales  intermixed.  Frons:  ca.  as 
wide  as  rostrum  on  head.  Eye:  small,  height  ca.  1.8x  length;  in  dorsal  view  broadly,  evenly  convex;  hind  margin  raised  by 
distance  ca.  equal  to  diameter  of  one  ocular  facet.  Rostrum:  male  0.91-1.01x,  female  0.97-1.14x  pronotum  length.  In  dor- 
sal view  evenly  tapered  from  base  to  tip  in  male,  tapered  from  base  to  antennal  insertions,  subparallel  distally  in  female;  in 
dorsal  profile  strongly  rounded  somewhat  distad  of  base  then  broadly  curved  to  tip  in  male,  more  strongly  arcuate  from  base 
to  tip  in  female.  Dorsomedian  carina  absent,  dorsolateral  and  lateral  carinae  becoming  obsolete  just  proximad  of  antennal 
insertions.  Distal  portion  in  male  moderately  long,  37-56%  of  total  rostral  length,  feebly  tapered  in  lateral  view,  lateral  sulcus 
distinct  in  basal  0.50;  in  female,  distal  portion  long,  52-61%  of  total  rostral  length.  Scales  elongate,  narrow,  recumbent, 
erect  to  suberect  over  dorsal  margins  of  eyes,  white  and  ferruginous  scales  intermixed.  Prothorax:  in  dorsal  view  sides  subparallel 
in  basal  0.50,  rounded  anteriorly  to  feebly  developed  subapical  constriction;  in  lateral  view  feebly,  evenly  convex  from  base 
to  feebly  developed  subapical  constriction.  Scales  on  pronotum  elongate,  subparallel  sided,  apically  truncate,  recumbent  and 
slightly  raised  scales  intermixed,  white  scales  forming  diffuse  median  and  lateral  vittae  with  ferruginous  scales  predominant 
in  broad  lateromedian  vitta  onjeach  side;  scales  on  lower  portion  of  pleuron  oblong,  flat,  white,  limited  to  lower  0.50  medially, 
replaced  on  upper  portion  by  elongate  scales.  Elytra:  in  dorsal  view  humeri  prominent,  sides  feebly  convergent  behind  humeri, 
broadly  curved  in  apical  0.66;  in  lateral  view  flat  in  basal  0.33.  Interspaces  flat,  subequal  in  width,  feebly,  irregularly  impressed, 
apices  of  interspaces  4-6  feebly  raised.  Scales  on  interspaces  similar  to  scales  on  pronotum  in  size,  shape  and  color,  in  diffuse 
triple  rows  on  each  interspace,  scales  in  lateral  rows  recumbent,  scales  in  median  rows  nearly  fully  erect,  attenuate,  apically 
pointed,  white  and  ferruginous  scales  forming  diffuse  alternating  transverse  bands;  sutural  interspaces  with  small  basal  cluster 
of  oblong  white  scales;  strial  scales  much  narrower  than  scales  on  interspaces.  Pygidium:  narrowly  exposed,  in  male  feebly 
convex,  broadly  rounded  apically,  in  female  flat,  slightly  narrower  than  in  male,  oblique  but  not  producted  beyond  elytral 
apices.  Abdomen:  in  male  sterna  3-4  shallowly  concave,  sternum  5 slightly  more  deeply,  narrowly  concave,  scales  on  con- 
cave portions  unmodified  except  for  lateromedian  pair  of  erect  setae  on  each  segment,  posterior  margin  of  sternum  5 not 
concave;  in  female,  sterna  3—4  and  anterior  portion  of  sternum  5 feebly  convex  medially,  sternum  5 feebly  constricted  sub- 
apically,  posteromedian  portion  of  segment  not  prominent,  posterior  margin  straight.  Tibiae:  pro-  and  mesotibiae  with  stout 
curved  mucrones,  metatibia  unarmed.  Male  genitalia:  (Fig.  212);  median  portion  nonsclerotized  dorsally  and  ventrally. 

Spiculum  ventrale:  (Fig.  163).  Spermatheca:  (Fig.  136). 

Discussion.—  A relatively  small  Microty  chius,  bud  predator  of  Mimosa  biuncifera;  known 
from  western  Texas,  Arizona  and  New  Mexico,  and  from  the  Mexican  states  of  Chihuahua, 
Nuevo  Leon,  and  Durango  (Fig.  204);  733  specimens  examined. 

Adults  of  S.  hispida  have  been  collected  in  January  (1%),  April  (4%),  May  (20%),  June  (29%) 
July  (29%),  August  (14%),  September  (1%),  and  November  (2%).  They  are  active  later  in  the 
season  in  southwestern  Arizona  than  in  Texas;  91%  of  August  and  all  September  and  November 
collections  were  made  in  Arizona.  The  January  record,  also  from  Arizona,  is  labelled  “Acro- 
staphylos  duff  berlese”,  indicating  that  adults  overwinter  in  ground  cover. 

Larvae  emerged  from  flower  buds  of  M.  biuncifera  collected  in  May  and  June  at  numerous 
localities  in  western  Texas  and  in  August  in  Lincoln  County,  New  Mexico.  In  the  laboratory 
pupae  were  observed  in  cells  9—1 1 days  after  larval  emergence.  The  pupal  stage  lasted  eight 
or  nine  days  and  ten  days  later  adults  had  emerged  from  their  pupal  cells.  Time  between 
larval  emergence  from  flowers  and  adult  emergence  from  pupal  cells  was  27-30  days. 

Eggs  were  observed  in  apical  portions  of  unopened  buds.  Young  larvae  occupy  a single  bud. 

As  the  larva  grows,  it  tunnels  through  adjacent  buds  in  the  compact,  globose  inflorescence, 
eventually  consuming  the  contents  of  four  or  five  buds. 

In  western  Texas  and  New  Mexico  S.  hispida  is  virtually  always  microsympatric  with 
another  bud  predator  S.  sibinioides,  and  with  the  seed  predator  S.  suturalis. 

The  sibinioides  Compex 

Diagnosis.-  With  characters  of  the  hispida  stock,  except-spines  on  internal  sac  limited  to 
extreme  proximal  portion  (Fig.,  2 13)  (except -S’,  inermoides  which  has  a pair  of  large  plates  on 
the  internal  sac,  but  no  spines  (Fig.  214)). 
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Fig.  218-221,  Sibinia  spp.,  habitus:  218,  S.  aulacis,  male,  39.5  mi  SW  Jaumave,  Tamaulipas,  Mexico;  219,  S.  hispida,  female, 
0.5  mi  E Sunset,  Lincoln  Co.,  New  Mexico;  220,  S.  sibinioides,  female,  0.5  mi  E Sunset,  Lincoln  Co.,  New  Mexico;  221, 

S.  guttata,  female,  101  km  E Cd.  Victoria,  Tamaulipas,  Mexico.  (A,  lateral  view;  B,  dorsal  view). 


New  World  Species  of  Sibinia 


213 


Discussion.—  The  sibinioides  complex  includes  nine  species,  S.  lecontei,  known  only  from 
Texas,  S.  sibinioides,  S.  caseyi,  S.  inermis,  and  S.  errans,  of  the  southwestern  United  States 
and  Mexico,  and  the  Mexican  S.  obscura,  S.  guttata,  S.  reburrata,  and  S inermoides.  All  known 
sibinioides  complex  members  are  bud  predators;  their  known  hosts  are  species  of  Mimosa  and 
Acacia. 

Differences  between  some  members  of  the  complex  are  slight,  but  there  is  no  apparent 
intergradation  between  them.  Furthermore,  the  species  appear  to  be  strictly  host  specific,  and 
even  where  two  or  more  sibinioides  complex  members  are  sympatric,  there  is  no  evidence  that 
they  do  not  retain  their  host  specificity.  Except  for  slight  differences  in  the  number  of  spines  on 
the  internal  sac,  the  male  genitalia  of  sibinioides  complex  members,  except  as  noted  above  for 
S.  inermoides  (Fig.  214),  do  not  differ  significantly  from  those  of S.  sibinioides  (Fig.  213), 
and  the  genitalia  of  the  latter  two  species  are  illustrated  as  representative  of  the  group.  The 
structure  of  the  spiculum  ventrale  and  spermatheca  of  all  members  of  the  group,  except  S. 
inermis  (Fig.  165)  and  S.  errans,  are  also  essentially  the  same  as  in  S.  sibinioides  (Fig.  138), 
and  only  these  are  illustrated  (S.  inermoides  is  known  only  from  the  male  holotype).  S.  inermis 
and  S.  errans  have  Acacia  rather  than  Mimosa  hosts  (the  host  of  S.  inermoides  i& unknown). 

The  term  complex  is  used  instead  of  the  usual  “species  group”  designation  to  emphasize  the 
relatively  high  degree  of  phenetic  similarity  of  sibinioides  complex  members  to  each  other. 

51— Sibinia  (Microtyhius)  sibinioides  (Casey),  new  combination 
(Figs.  138,  164,  205,  213,  220) 


Tychius  sibinioides  Casey  1892:  421.  Wickham  1896-1898.  LECTOTYPE  (HERE  DESIGNATED),  female,  first  in  series 
of  four  syntypes,  labelled  “Ari”  (with  black  dot  over  “r”:  Santa  Rita  Mountains)  “Casey  bequest  1925”  “Type  USNM 
36769”  and  “ sibinioides ” (USNM). 

Tychius  (Microty chius)  sibinioides:  Casey  1910;  Leng  1920;  Klima  1934. 

Diagnosis.— (Fig.  220).  Scales  on  pronotum  and  elytra  uniformly  fulvous,  pronotum  with 
dorsolateral  vittae  of  slightly  darker  brown  scales;  scales  in  median  row  on  each  elytral  inter- 
space suberect. 

Description.  — With  characters  of  sibinioides  group,  and -Length:  male  1.54-1.75  mm,  female  1.58-1.82  mm.  Width: 
male  0.78-0.90  mm,  female  0.78-0.90  mm.  Head:  scales  on  vertex  apically  truncate,  fulvous.  Eye:  small,  height  ca.  1.4x 
length;  in  dorsal  view  slightly  convex  posteriorly,  becoming  flattened  anteriorly.  Frons:  slightly  narrower  than  base  of  ros- 
trum, in  lateral  view  broadly  curved,  continuous  with  vertex  of  head.  Rostrum:  male  0.95-1.15x,  female  0.92-1.17x  pro- 
notum length.  In  dorsal  profile  feebly  rounded  at  base  in  male,  usually  more  strongly  rounded  in  female,  broadly  curved 
over  antennal  insertions.  Dorsomedian  carina  obsolete,  lateral  and  dorsolateral  carinae  distinct.  Scales  on  sides  pale  fulvous, 
replaced  by  darker  scales  dorsally  in  most  specimens.  Distal  portion  of  male  44—55%,  of  female  52—65%  of  total  rostral 
length.  Prothorax:  subapical  constriction  feebly  developed  on  dorsum.  Scales  on  pronotum  moderately  broad,  parallel  sided 
to  slightly  attenuate,  uniformly  recumbent,  apically  truncate;  scales  on  pleuron  pale  yellowish  white.  Elytra:  humeri  not 
prominent,  in  dorsal  view  sides  subparallel  in  basal  0.50.  Scales  on  interspaces  strongly  attenuate,  apically  truncate,  scales 
in  lateral  rows  recumbent,  scales  in  median  row  suberect,  strongly  decurved,  longer  and  wider  than  recumbent  scales;  strial 
scales  narrower  than  recumbent  scales  on  interspaces.  Abdomen:  scales  on  sterna  unmodified.  Male  genitalia:  (Fig.  213). 
internal  sac  with  three  or  four  large  spines  in  extreme  proximal  cluster.  Spiculum  ventrale:  (Fig.  164).  Spermatheca:  (Fig. 
138). 

Discussion.—  A relatively  small  Microty  chius,  probably  a bud  predator;  adults  collected  on 
Mimosa  biuncifera  and  M.  stipitata;  known  from  Texas,  southern  New  Mexico,  southeastern 
Arizona,  and  from  the  Mexican  states  of  Chihuahua,  Durango,  Guerrero,  Michoacan,  Oaxaca, 
Puebla,  Sinaloa,  Sonora,  and  Zacatecas  (Fig.  205);  1,  172  specimens  examined. 

Adults  of  S.  sibinioides  are  usually  microsympatric  on  Mimosa  biuncifera  with  the  bud 
predator^,  hispida  and  the  seed  predator  S.  suturalis  in  the  Trans-Pecos  region  of  Texas,  in 
New  Mexico,  and  in  Arizona.  They  have  been  collected  in  April  (1%),  May  (3%),  June  (14%), 
July  (26%),  August  (14%),  September  (26%),  October  (2%)  and  November  (1%).  Peak 
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abundance  of  adults  in  Arizona  and  northwestern  Mexico  is  July  through  September,  in  Texas, 
June  and  July.  Larvae  probably  develop  in  flower  buds,  as  do  the  larvae  of  S.  hispida,  but  at- 
temps  to  rear  them  have  not  been  successful.  One  adult  was  collected  in  Arizona  in  “sycamore 
duff’  in  October  in  a berlese  sample,  indicating  that  the  adult  is  the  overwintering  stage. 

Specimens  examined  from  Arizona  and  northwestern  Mexico  have  uniformly  pale  fulvous 
scales  on  the  pronotum  and  elytra.  Specimens  from  Texas  usually  have  a few  darker  fulvous 
scales  on  the  elytra  and  sometimes  in  lateromedian  vittae  on  the  pronotum.  Specimens  from 
the  Balsas  Basin-Valley  of  Tehuacan  region  of  southern  Mexico  usually  have  darker  brown 
scales  interspersed  in  small  patches  throughout  on  the  elytra.  These  are  associated  with  Mimosa 
stipitata  and  may  represent  a distinct  species.  | 

58—  Sibinia  (Microty chius)  obscura,  new  species 

(Figs.  139,  245) 

Holotype.—  Male,  MEXICO:  Tamaulipas,  39.5  mi  S Jaumave,  18  July,  1973,  G.C.  Gaumer, 

W.E.  Clark,  on  Mimosa  eurycarpa  (USNM  #75410). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.—  Same  data  as  holotype  (4);  paratypes  distributed  to  various  collections. 

Diagnosis.—  Pronotum  and  elytra  with  white  and  ferruginous  scales  intermixed;  scales  in 
median  row  on  each  elytral  interspace  suberect. 

Description.—  With  characters  of  sibinioides  complex,  and  -Length:  male  1.54-1.61  mm,  female  1.47-1.78  mm. 

Width:  male  0.73-0.80  mm,  female  0.77-0.85  mm.  Head:  scales  on  vertex  narrow,  linear,  apically  blunt,  pale  ferruginous 
Eye:  height  ca.  1.3x  length;  in  dorsal  view  slightly  convex  posteriorly,  becoming  flattened  anteriorly;  hind  margin  feebly 
raised  by  distance  less  than  diameter  of  one  ocular  facet.  Frons:  slightly  narrower  than  base  of  rostrum,  continuous  with 
vertex  of  head.  Rostrum:  male  0.97— 1.06x,  female  0.97-1.  lOx  pronotum  length.  In  dorsal  profile  feebly  to  distinctly  round- 
ed at  base,  broadly  curved  from  just  basad  of  antennal  insertions  to  tip.  Dorsomedian  carina  obsolete,  lateral  and  dorsolateral 
carinae  feebly  developed.  Scales  whitish  to  pale  ferruginous.  Distal  portion  in  male  43-51%,  in  female  59—69%  of  total 
rostral  length.  Prothorax:  subapical  constriction  obsolete  dorsally.  Scales  on  pronotum  elongate,  very  narrow,  feebly  attenu- 
ate, apically  truncate,  recumbent  to  slightly  raised  throughout,  ferruginous  scales  forming  broad,  more  or  less  distinct  latero- 
median vitta  on  each  side;  scales  on  pleuron  white.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50;  scales  on  interspaces 
similar  in  size  and  shape  to  scales  on  pronotum,  white  scales  and  pale  ferruginous  scales  intermixed,  scales  in  lateral  rows 
recumbent,  scales  in  median  rows^uberect,  longer  and  broader  than  recumbent  scales;  sutural  interspaces  without  oval  white 
scales;  strial  scales  slightly  narrower  than  recumbent  scales  on  interspaces.  Male  genitalia:  as  illustrated  for  S.  sibinioides 
(cf.  Fig.  213),  except  internal  sac  with  three  or  four  large  spines  in  extreme  proximal  cluster.  Spermatheca:  (Fig.  139). 

Discussion.—  A relatively  small  Microty  chius,  probably  a bud  predator;  adults  collected 
on  Mimosa  eurycarpa;  known  only  from  the  type-series  from  the  state  of  Tamaulipas,  Mexico 
(Fig.  245). 

The  type-series  of  S.  obscura  was  collected  on  the  host  along  with  adults  of  another  bud 
predator,  S.  aulacis.  Larvae,  apparently  of  S.  obscura  or  S.  aulacis,  emerged  from  flower  buds 
of  the  host  collected  at  the  time  the  adults  were  collected,  but  these  died  before  pupating  and 
could  not  be  associated  with  adults  of  either  species. 

S.  obscura  adults  closely  resemble  those  of  S.  sibinioides  which  also  have  suberect  relatively 
broad  scales  in  the  median  rows  of  the  elytral  interspaces.  Ferruginous  rather  than  fulvous 
scales  and  more  slender  form  distinguish  S.  obscura  adults  from  those  of  S.  sibinioides. 

59—  Sibinia  (Microty chius)  guttata,  new  species 

(Figs.  140,  221,  245) 

Holotype.-  Male,  MEXICO:  Tamaulipas,  101  km  E Cd.  Victoria,  17  July,  1973,  G.C.  Gaumer, 
W.E.  Clark,  on  Mimosa  malacophylla  (USNM  #7541 1). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 
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Paratypes.—  Same  data  as  holotype  (18);  MEXICO:  Tamaulipas,  103  Km  E Cd.  Victoria, 

16  July,  1973,  G.C.  Gaumer,  W.E.  Clark,  on  Mimosa  malacophylla  (14);  Neuvo  Leon,  18  mi 
W Linares,  2 July,  1974,  Clark,  Murray,  Ashe,  Schaffner,  on  Mimosa  malacophylla  (14); 
total  46,  distributed  to  various  collections. 

Diagnosis.—  (Fig.  221).  Scales  on  pronotum  and  elytra  broad,  rounded,  ochreous,  patches 
of  darker  yellowish  brown  scales  intermixed;  scales  in  median  rows  on  elytral  interspaces  feebly 
raised. 

Description. — With  characters  of  sibinioides  complex,  and  -Length:  male,  1.64-1.85  mm,  female  1.71-1.92  mm. 
Width:  male  0.85-0.99  mm,  female  0.86-0.99  mm.  Integument:  elytra  uniformly  piceous  to  black.  Head:  scales  on  vertex 
elongate,  narrow,  apically  blunt  to  truncate,  ochreous.  Eye:  height  ca.  1.4x  length;  in  dorsal  view  slightly,  nearly  evenly 
convex;  hind  margin  raised  by  distance  slightly  greater  than  diameter  of  one  ocular  facet.  Frons:  slightly  narrower  than 
base  of  rostrum,  in  lateral  view  rounded  separately  from  vertex  of  head.  Rostrum:  male  0.93-l.llx,  female  0.98-1.13x 
pronotum  length.  In  dorsal  profile  strongly  rounded  at  base,  especially  in  female,  broadly  curved  from  distad  of  base  to  tip. 
Dorsomedian  carina  feebly  developed,  lateral  and  dorsolateral  carinae  distinct.  Scales  on  sides  pale  ochreous,  replaced  by 
darker,  brighter  scales  dorsally.  Distal  portion  in  male  49—54%,  in  female  58—68%  of  total  rostral  length.  Prothorax:  sub- 
apical  constriction  obsolete  on  dorsum.  Scales  on  pronotum  moderately  broad,  parallel  sided,  apically  blunt,  recumbent, 
bright  ochreous  and  dark  yellowish  brown;  darker  scales  forming  broad,  diffuse  lateromedian  vitta  on  each  side, 
scales  on  pleuron  yellowish  white.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50.  Scales  on  interspaces  broad,  parallel 
sided,  apically  blunt,  pale  ochrous  scales  and  dark  yellowish  brown  scales  intermixed,  scales  in  lateral  rows  recumbent,  scales 
in  median  rows  slightly  longer  and  wider  and  slightly  raised  above  scales  in  lateral  rows;  sutural  interspaces  with  white  oval 
scales  forming  dense  basal  cluster  and  uninterrupted  row  from  base  to  apices  adjacent  to  suture;  strial  scales  almost  as  wide 
as  recumbent  scales  on  interspaces.  Male  genitalia:  as  illustrated  for  S.  sibinioides  (Fig.  213),  except  internal  sac  bearing 
three  or  four  large  spines  in  extreme  proximal  cluster.  Spermatheca:  (Fig.  140). 

Discussion.—  A relatively  small  Microty  chius  bud  predator  of  Mimosa  malacophylla;  known 
from  the  type-series  from  the  states  of  Nuevo  Leon  and  Tamaulipas,  Mexico  (Fig.  245). 

Adults  of  S.  guttata  were  reared  from  larvae  which  emerged  from  flower  buds  of  the  host 
collected  25  August,  1974,  24  mi  W Soto  la  Marina,  Tamaulipas,  Mexico.  Adults  were  noted 
in  pupal  cells  19  days  later  on  13  September.  Adults  were  also  collected  on  the  host  in  Nuevo 
Leon  and  Tamaulipas  in  July. 

Adults  of  S.  guttata  are  distinguished  from  those  of  S.  sibinioides,  the  other  sibinioides 
complex  member  with  fulvous  scales,  by  larger  size,  more  robust  body  form,  more  strongly 
rounded  basal  portion  of  the  rostrum,  and  feebly  raised  rather  than  suberect  scales  in  the 
median  rows  on  each  elytral  interspace  (cf.  Fig.  220,  221). 

60 —Sibinia  (Microty chius)  caseyi,  new  species 
(Figs.  222,  245) 

Holotype.—  Male,  TEXAS:  Presidio  Co.,  2 mi  S Shafter,  30  May,  1973,  G.C.  Gaumer, 

W.E.  Clark,  reared  from  larvae  from  flower  buds  Mimosa  emoryana  (USNM  #75412). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.  — Same  data  as  holotype  (36);  TEXAS:  Presidio  Co.,  13  mi  N Presidio,  20  November,  1967,  C:L.  Cole  (2); 
Big  Bend  N.P.,  Green  Gulch,  8 June,  1972,  W.E.  Clark  (1).  MEXICO:  Durango,  9 mi  N Rodeo,  4600’  1 July,  1971,  C.W. 
0’Briem(2),  9 mi  S San  Antonio,  5200’,  1 July,  1976,  O’Brien  & Marshall  (14);  Nuevo  Leon,  9 mi  W Iturbide,  3 July,  1974, 
Clark,  Murray,  Ashe,  Schaffner  (14),  18  mi  N LaEscondida,  4 July,  1974,  Clark,  Murray,  Ashe,  Schaffner  (2),  3 mi  S Pacheco, 
3-4  July,  1974,  Clark,  Murray,  Ashe,  Schaffner  (4);  total  75,  distributed  to  various  collections. 

Diagnosis.  — (Fig.  222).  Pale  whitish  and  darker  ferruginous  scales  intermixed  on  pronotum 
and  elytra;  scales  in  median  rows  on  elytral  interspaces  feebly  raised. 

Description.—  With  characters  of  sibinioides  complex,  and  -Length:  1.68-1.88  mm,  female  1.75-1.88  mm.  Width: 
male  0.88-0.95  mm,  female  0.85-0.99  mm.  Integument:  elytra  uniformly  piceous  to  black.  Head:  scales  on  vertex  narrow, 
linear,  apically  truncate,  ferruginous.  Eye:  height  ca.  1.3x  width;  in  dorsal  view  slightly,  nearly  evenly  convex;  hind  margin 
raised  by  distance  ca.  equal  to  diameter  of  one  ocular  facet.  Frons:  slightly  narrower  than  base  of  rostrum,  in  lateral  view 
continuous  with  vertex  of  head.  Rostrum:  male  0.95-1.08x,  female  1.00— 1.14x  pronotum  length.  In  dorsal  profile  strongly 
rounded  at  base,  especially  in  female,  broadly  curved  from  just  distad  of  base  to  tip.  Dorsomedian  carina  feebly  developed, 
lateral  and  dorsolateral  carinae  distinct.  Scales  white,  a few  pale  ferruginous  scales  on  dorsum.  Distal  portion  in  male  47-53% 
in  female  58-t64%  of  total  rostral  length.  Prothorax:  subapical  constriction  obsolete  on.dorsum.  Scales  on  pronotum  linear 
to  slightly  attenuate,  apically  truncate,  recumbent,  pale  fulvous  and  ferruginous,  darker  scales  forming  broad,  distinct  latero- 
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median  vitta  on  each  side;  scales  on  pleuron  brownish  white.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50.  Scales  on 
interspaces  linear  to  feebly  attenuate,  apically  truncate,  fulvous  scales  and  ferruginous  scales  interspersed  throughout,  scales 
in  lateral  rows  feebly  raised,  scales  in  median  rows  more  distinctly  raised;  sutural  interspaces  without  oval  white  scales;  strial 
scales  almost  as  wide  as  recumbent  scales  on  interspaces.  Male  genitalia:  as  illustrated  for  S.  sibinioides  (cf.  Fig.  213)  except 
internal  sac  with  numerous  very  small  spines  and  a few  larger  spines  in  proximal  cluster. 

Discussion.  — A relatively  small  bud  predator  Microty chius;  hosts  Mimosa  emoryana  and 
probably  M.  biuncifera;  known  from  the  type-series  from  the  Mexican  states  of  Durango  and 
Nuevo  Leon  (Fig.  245). 


Fig.  222—224,  Sibinia  spp.,  habitus:  222,  S.  caseyi,  female,  2 mi  S Shafter,  Presidio  Co.,  Texas;  223,  S.  lecontei,  male}7  mi 
NW  San  Saba  Co.,  Texas;  224,  S.  reburrata,  male,  4 mi  SW  Acatepec,  Puebla,  Mexico.  (A,  lateral  view;  B,  dorsal  view). 
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Adults  of  S.  caseyi  have  been  collected  in  May,  June,  and  November.  They  were  reared 
from  larvae  which  emerged  from  flower  buds  of  the  host  collected  30  May,  1973,  2 mi  S 
Shafter,  Presidio  County,  Texas.  Pupae  were  noted  in  cells  on  7 June,  1973  and  by  20  June, 
numerous  adults  had  emerged.  Adults  collected  in  Neuvo  Leon,  Mexico,  were  on  M.  biuncifera 
with  adults  of  the  bud  predator,  S.  hispida  and  the  seed  predator,  S.  suturalis. 

Adults  of  S.  caseyi  closely  resemble  those  of  S.  guttata  which  also  have  the  basal  portion 
of  the  rostrum  very  strongly  rounded  in  the  female.  The  former  are  distinguished  from  the 
latter  species  by  the  different  color  and  pattern  of  the  scales.  This  species  is  named  after  the 
American  coleopterist,  Thomas  Lincoln  Casey. 

61— Sibinia  ( Micro ty chius)  lecontei,  new  species 
(Figs.  223,  245) 

Holotype.-  Male,  TEXAS:  Llano  Co.,  Buchanan  Dam,  24  April,  1971,  W.E.  Clark,  on 
Mimosa  borealis  (USNM  #75413). 

Allotype .—  Female,  same  data  as  holotype  (USNM). 

Paratypes.  — Same  data  as  holotype  (63);  the  same,  except-  15  May,  1971  (2);  Texas  Llano  Co.,  2 mi  S Buchanan 
Dam,  7 September,  1963,  H.R.  Burke  (4),  the  same,  except  28  May,  1973,  G.C.  Gaumer,  W.E.  Clark,  on  Mimosa  borealis 
(7);  Schleicher  Co.,  18  mi  E El  Dorado,  10  June,  1972,  W.E.  Clark,  on  Mimosa  borealis  (20);  San  Saba  Co.,  7 mi  NW  San 
Saba,  on  Hwy.  16,  15  May,  1971,  V.V.  Board,  W.E.  Clark,  on  Mimosa  borealis  (7);  Llano  Co.,  20  mi  S Llano,  15  May,  1971, 
W.E.  Clark,  on  Mimosa  borealis  (2);  Upton  Co.,  9 mi  W Rankin,  13  June,  1971,  C.W.  O’Brien,  G.B.  Marshall  (9);  Pecos  Co., 

30  mi  S Ft.  Stockton,  3 June,  1970,  L.  & C.W.  O’Brien  (1);  total  115,  distributed  to  various  collections. 

Diagnosis.—  (Fig.  223).  With  strongly  contrasting  white  and  ferruginous  scales  on  pronotum 
and  elytra;  scales  in  median  row  on  each  elytral  interspace  recumbent  to  very  feebly  raised. 

Description. — With  characters  of  sibinioides  complex,  and-Length:  male  1.64-1.82  mm,  female  1.68-1.84  mm. 
Width:  male  0.83-0.95  mm,  female  0.90-1.00  mm.  Head:  scales  on  vertex  narrow,  linear,  apically  truncate,  white  scales 
and  pale  ferruginous  scales  intermixed.  Eye:  height  ca.  1.3x  length;  in  dorsal  view  slightly,  nearly  evenly  convex.  Hind 
margin  feebly  raised  by  distance  ca.  equal  to  diameter  of  one  ocular  facet.  Frons:  slightly  narrower  than  base  of  rostrum 
in  lateral  view,  continuous  with  vertex  of  head.  Rostrum:  male  0.92-1.07x,  female  0.93-1.08x  pronotum  length.  In  dorsal 
profile  slightly  rounded  at  base  in  male,  more  strongly  rounded  in  female,  straight,  to  broadly  curved  from  just  distad  of 
base  to  tip.  Dorsomedian  carina  obsolete,  lateral  and  dorsolateral  carinae  distinct.  Scales  on  sides  white,  scales  on  dorsum 
usually  ferruginous.  Distal  portion  in  male  45-55%,  in  female  50-61%  of  total  rostral  length.  Prothorax:  subapical  con- 
striction obsolete  dorsally.  Scales  on  pronotum  moderately  broad,  parallel  sided  to  feebly  attenuate,  apically  truncate,  uni- 
formly recumbent,  white  scales  and  ferruginous  scales  intermixed,  not  forming  distinct  lateromedian  vittae;  scales  on  pleuron 
white.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50.  Scales  on  interspaces  broad,  parallel  sided,  apically  blunt  to 
truncate,  white  scales  and  ferruginous  scales  intermixed,  scales  in  lateral  rows  recumbent,  scales  in  median  rows  recumbent 
to  feebly  raised;  sutural  interspaces  without  oval  white  scales;  strial  scales  narrower  than  recumbent  scales  on  interspaces. 

Male  genitalia:  as  illustrated  for  S.  sibinioides  (cf.  Fig.  213),  except  internal  sac  with  10-15  small  spines  in  extreme  proximal 
cluster. 

Discussion.—  A relatively  small  Microty  chius  bud  predator  of  Mimosa  borealis;  known 
from  the  type-series  from  western  Texas  (Fig.  245). 

Adults  of  S.  lecontei  have  been  collected  in  April,  May,  June,  and  September.  They  were 
abundant  on  blooming  M.  borealis  in  April  in  Llano  County,  in  May  in  San  Saba  County,  and 
in  June  on  the  same  plant  in  late  fruit  in  Schleicher  County.  Larvae  emerged  from  flower  buds 
of  the  host  collected  24  April,  1971,  2 mi  S Buchanan  Dam,  Llano  County.  A few  of  these 
had  pupated  by  4 May,  but  none  survived  to  adulthood.  Eggs  and  larvae  in  all  three  instars 
were  observed  in  flower  buds.  Larvae  apparently  confine  their  feeding  to  a single  bud.  There 
is  no  evidence  that  larvae  move  to  adjacent  buds  as  they  feed,  even  though  the  tight  congest- 
ion of  flowers  in  the  globose  inforescence  would  seem  to  make  this  possible.  Buds  and  flowers 
in  mature  inflorescences  were  observed  with  what  apparently  were  weevil  emergence  holes  in 
the  sides.  A large  mass  of  fecal  material  was  present  in  most  of  these  buds. 

The  stouter  form  and  darker  ferruginous  scales  of  S lecontei  distinguish  its  members  from 
those  of  S.  caseyi,  which  also  occur  in  western  Texas  (on  M.  emoryana). 
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Fig.  225-244,  Sib inia  spp.,  spermathecae:  225 ,5.  caseyi;  226,  5.  lecontei;  227,  5.  inermis;  228,  5.  errans;  229,  5.  championi; 
230,  5.  peniculata;  231,  5.  foveolata;  232,  5.  aspersa;  233,  S.  acicularis;  234,  S.  ferruginosa;  235,  S.  americana;  236, 

S.  americana;  237,  S.  nana;  238 , S.  mendica;  239,5.  caatingensis;  240,5.  Varga;  241,5.  vagabunda;  242,5.  collibita; 

243,  5.  zapoteca;  244,  5.  fastigiata  (not  to  scale). 


Fig.  245-251,  Sibinia  spp.,  distribution  records:  245,  S.  caseyi,  S.  guttata,  S.  lecontei,  S.  obscura,  and  S.  reburrata;  246, 
S.  inermis;  247,  S.  errans,  and  S.  inermoides;  248,  S.  championi;  249,  S.  foveolata  and  S.  peniculata;  250,  S.  aspersa, 

S.  conferta,  and  S.  picturata;  251,5.  americana. 
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62  —Sibinia  (Micro ty chius)  reburrata,  new  species 
(Figs.  224,  245) 

Holotype .—  Male,  MEXICO:  Puebla,  4.4  mi  S Acatepec,  26  July,  1974,  Clark,  Murray,  Ashe, 
Schaffner  (USNM  #75414). 

Allotype .—  Female,  same  data  as  holotype  (USNM). 

Paratypes.—  Same  data  as  holotype  (16);  MEXICO:  Oaxaca,  13  mi  SE  Tlalcolula,  6100', 
VI-2-1974,  O’Brien  and  Marshall  (11);  total  37,  distributed  to  various  collections. 

Diagnosis.— (Fig.  224).  Each  elytral  interspace  with  median  row  of  erect  acuminate  ferrug- 
inous. bristles  and  two  lateral  rows  of  recumbent,  white  scales. 

Description.—  With  characters  of  sibinioides  complex,  and-Length:  male  1.44-1.82  mm,  female  1.64-1.75  mm. 
Width:  male  0.76-0.95  mm,  female  0.80-0.94  mm.  Head:  scales  on  vertex  moderately  broad,  parallel  sided,  apically  trunc- 
ate. Eye:  height  ca.  1.5x  length;  in  dorsal  view  feebly  convex  posteriorly,  becoming  flattened  anteriorly;  hind  margin  slightly 
raised  by  distance  ca.  equal  to  diameter  of  one  ocular  facet.  From:  distinctly  narrower  than  base  of  rostrum,  in  lateral  view 
feebly  rounded,  continuous  with  vertex  of  head.  Rostrum:  male  0.91-1. OOx,  female  0.97-1.05x  pronotum  length.  In  dorsal 
profile  strongly  rounded  at  base,  broadly,  evenly  curved  frum  just  distad  of  base  to  tip.  Dorsomedian  carina  feebly  developed. 
Scales  white  and  ferruginous,  intermixed  throughout.  Distal  portion  in  male  49-56%,  in  female  64-72%  of  total  rostral 
length.  Pronotum:  subapical  constriction  distinct  on  dorsum.  Scales  on  pronotum  moderately  broad,  parallel  sided,  apically 
blunt,  recumbent  white  scales  and  suberect  ferruginous  scales  intermixed;  scales  on  pleuron  white,  concave.  Elytra:  in  dorsal 
view  sides  sub  parallel  in  basal  0.50;  scales  on  interspaces  elongate,  slightly  attenuate,  apically  truncate,  scales  in  lateral  rows 
white,  recumbent,  scales  in  median  rows  ferruginous,  nearly  completely  erect,  much  longer  and  slightly  wider  than  recumb- 
ent scales;  sutural  interspaces  without  oval  white  scales;  strial  scales  white,  about  as  wide  as  recumbent  scales  on  interspaces. 
Male  genitalia:  as  illustrated  for  S.  sibinioides  (Fig.  213),  except  internal  sac  with  four  or  five  small  acute  spines  on  extreme 
proximal  portion. 

Discussion.—  A relatively  small  Microty chius,  probably  a bud  predator;  adults  collected  on 
Mimosa  lacerata;  known  from  the  type-series  from  the  states  of  Puebla  and  Oaxaca,  Mexico 
(Fig.  245). 

Specimens  of  S.  reburrata  were  taken  at  the  type-locality  on  the  host  along  with  adults  of 
S.  suturalis,  a seed  predator. 

63— Sibinia  (Microty chius)  inermis  (Casey),  new  combination 
(Figs.  165,  252) 


Ty  chius  inermis  Casey  1897:  664.  LECTOTYPE  (HERE  DESIGNATED),  male,  standing  first  in  series  of  ten  syntypes, 

labelled  “Brownsville,  Texas  Wickham”  “Casey  bequest  1926”  “Type  USNM  36779”  “ inermis ” (USNM). 

Tychius  (Microty chius)  inermis:  Casey  1910;  Leng  1920;  Klima  1934. 

Diagnosis.—  (Fig.  252).  Fulvous  and  darker  ferruginous  scales  interspersed  in  irregular  pat- 
tern on  pronotum  and  elytra;  scales  in  median  rows  on  elytral  interspaces  recumbent  to  very 
feebly  raised. 

Description.—  With  characters  of  sibinioides  complex,  and—  Length:  male  1.40—1.82  mm,  female  1.40-1.44  mm. 
Width:  male  0.66-0.89  mm,  female  0.70-1.00  mm.  Head:  scales  on  vertex  elongate,  narrow,  apically  blunt  to  truncate, 
ferruginous.  Eye:  height  ca.  1.4x  length;  in  dorsal  view  feebly,  nearly  evenly  convex;  hind  margin  feebly  raised  by  distance 
ca  equal  to  diameter  of  one  ocular  facet.  Frons:  distinctly  narrower  than  base  or  rostrum,  in  lateral  veiw  broadly  rounded, 
continuous  with  vertex  of  head.  Rostrum:  in  dorsal  profile  slightly  rounded  at  base  in  male,  usually  more  strongly  rounded 
at  base  in  female,  straight  to  broadly  curved  from  just  distad  of  base  to  tip.  Dorsomedian  carina  obsolete.  Distal  portion  in 
male  45-50%,  in  female  51-61%  of  total  rostral  length.  Scales  on  sides  whitish,  replaced  by  pale  to  dark  ferruginous  scales 
on  dorsum.  Prothorax:  subapical  constriction  distinct  on  .dorsum.  Scales  on  pronotum  slightly  to  strongly  attenuate,  apically 
truncate  to  pointed,  uniformly  recumbent,  white  to  fulvous  scales  and  ferruginous  scales  interspersed  in  diffuse  pattern, 
darker  scales  forming  broad  lateromedian  vitta  on  each  side;  scales  on  pleuron  white  to  pale  ferruginous.  Elytra:  in  dorsal 
view  sides  subparallel  in  basal  0.50.  Scales  on  interspaces  attenuate,  narrowly  truncate  apically,  fulvous  and  ferruginous 
scales  intermixed,  scales  in  lateral  rows  recumbent,  scales  in  median  rows  not  or  only  feebly  raised;  sutural  interspaces  with 
white,  oval,  flat  scales  in  dense  basal  patch  and  forming  uninterrupted  row  from  base  to  apex  adjacent  to  suture;  strial  scales 
indistinguishable  from  scales  on  interspaces.  Male  genitalia:  as  illustrated  for  S.  sibinioides  (cf.  Fig.  213),  except  internal  sac 
with  four  large  and  three  or  four  smaller  spines  on  extreme  proximal  portion.  Spiculum  ventrale:  (Fig.  165). 
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Discussion.—  A relatively  small  Microty  chius  bud  predator  of  Acacia  farnesiana  and 
A.  schaffneri,  adults  also  collected  on  A.  conzattii  in  southern  Mexico;  known  from  Texas, 
and  eastern  and  southern  Mexico  as  far  south  as  the  state  of  Chiapas  (Fig.  146);  2,022  speci- 
mens examined. 

Adults  of  S.  inermis  were  reared  from  larvae  which  emerged  from  flower  buds  of  each  of 
these  plants.  Adults  have  been  collected  in  January  (4%),  February  (3%),  March  (28%), 

April  (25%),  May  (14%),  June  (10%),  July  (6%),  August  (4%),  September  (1%),  November 
(2%),  December  (1%).  Their  period  of  greatest  abundance  coincides  with  the  later  portion 
of  the  blooming  periods  of  the  host  acacias  which  is  mid-January  to  mid-April  in  South  Texas. 
The  adult  is  apparently  the  overwintering  stage.  Adults  taken  early  in  the  spring  are  generally 
distinguished  by  the  somewhat  faded  and  worn  condition  of  the  scales,  indicating  that  they 
have  survived  from  the  previous  season.  This  undoubtedly  is  the  “ Ty chius  species”  reported 
by  Mitchell  and  Pierce  (1911)  as  “breeding  in  flower  heads  of  A.  farnesiana  ” in  Victoria 
County,  Texas. 

In  the  laboratory  larvae  remain  in  pupal  cells  for  seven  to  1 1 days  before  pupating.  The 
duration  of  the  pupal  stage  is  1 1 to  14  days.  Adults  emerge  from  cells  ca.  three  days  after 
emerging  from  the  pupal  skin,  making  a total  of  at  least  3 1 days  from  larval  emergence  from 
buds  to  adult  emergence. 

Larvae  of  all  three  instars  were  observed  in  flower  buds  of  A.  farnesiana.  Most  had  their  heads 
directed  toward  the  base  of  the  bud.  The  entire  bud  contents  are  consumed  by  the  feeding 
larva;  a fecal  mass  accumulates  in  the  buds  apical  portion.  Apparently  development  is  completed 
in  a single  bud;  no  larvae  were  observed  moving  to  adjacent  buds  even  though  buds  are  con- 
tiguous in  the  globose,  head-like  inflorescence  of  A.  farnesiana.  Several  larvae  were  observed 


Fig.  252-253,  Sibinia  spp.,  habitus:  252,  S.  inermis,  male,  5 mi  N Harlingen,  Cameron  Co.,  Texas;  253,  5.  errans,  male, 
6 mi  N Sinton,  San  Patricio  Co.,  Texas  (dorsal  view). 
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tunneling  into  the  tissue  of  the  receptacle.  Specimens  tentatively  identified  as  *5.  inermis 
collected  in  the  Balsas  Basin-Valley  of  Tehuacan  regions  of  the  states  of  Puebla  and  Oaxaca, 
Mexico,  on  A.  conzattii  have  a larger  number  of  dark  scales  on  the  elytra  and  pronotum  than 
do  specimens  taken  on  the  other  A cacia  hosts. 

64— Sibinia  ( Micro ty chius)  errans  (Casey),  new  combination 
(Figs.  228,  247,  253) 


Tychius  (Microty chius)  errans  Casey  1910:  142.  Klima  1934;  Blackwelder  1947;  Champion  1910.  LECTOTYPE  (HERE 

DESIGNATED),  female,  standing  fixst  in  a series  of  four,  labelled  “Saltillo  Coah.  Mex.  Wickham”  “Casey  bequest  1925” 

“type  USNM  36743”  “ errans  Csy.”  (USNM). 

Microty  chius  errans:  Champion  1910. 

Diagnosis.—  (Fig.  253).  Pronotum  with  dark  ferruginous  scales  on  all  but  posterolateral 
portions,  without  dorsomedian  vitta  or  patch  of  light  colored  scales;  internal  sac  without 
spines  on  extreme  proximal  portion;  metatibia  mucronate. 

Description.—  Characters  of  S.  inermis,  except  -Length:  male  1.61-1.75  mm,  female  1.51-1.71  mm.  Width:  male 
0.79-0.88  mm,  female  0.75-0.88  mm.  Eye:  height  ca.  1.3x  length;  in  dorsal  view  distinctly,  evenly  convex.  Frons:  slightly 
narrowed  posteriorly.  Rostrum:  male  0.95- l.OOx, .female  0.97-1.06x  pronotum  length.  In  dorsal  profile  rounded  at  base, 
broadly,  evenly  curved  over  antennal  insertions  in  male,  strongly  rounded  between  base  and  antennal  insertions  in  female. 
Dorsomedian  carina  obsolete.  Distal  portion  of  male  moderately  long,  44-51%  of  total  rostral  length,  slender,  in  lateral 
view  feebly  tapered,  lateral  sulcus  becoming  obsolete  just  distad  of  antennal  insertions;  in  female,  rostrum  abruptly  narrowed 
distad  of  antennal  insertions,  distal  portion  long,  57-68%  of  total  rostral  length.  Scales  on  sides  fulvous,  scales  on  dorsum 
ferruginous  uniformly  recumbent.  Prothorax:  in  lateral  view  broadly,  evenly  convex,  subapical  constriction  obsolete  on 
dorsum,  Scales  on  pronotum  uniformly  recumbent,  white  to  pale  fulvous,  slightly  darker  ferruginous  and  darker  lustrous 
ferruginous,  scales  on  pleuron  white,  limited  to  lower  0.66  anteriorly,  extending  onto  pronotum  posteriorly.  Elytra:  in 
lateral  view  flat  in  basal  0.50.  Scales  in  triple  rows  on  each  interspace,  scales  in  lateral  rows  recumbent,  scales  in  median 
rows  very  slightly  raised  above  scales  in  lateral  rows,  light  and  dark  scales  intermixed  in  irregular  pattern.  Tibiae:  pro-  and 
mesotibiae  with  long  curved  mucrones;  metatibia  with  shorter  straight  oblique  mucro.  Male  genitalia:  as  illustrated  for 
S.  sibinioides  (cf.  Fig.  213),  except  internal  sac  lacking  spines  on  extreme  proximal  portion.  Spiculum  ventrale:  as  in  S.  inermis 
(cf.  Fig.  165).  Spermatheca:  (Fig.  228). 

Discussion.—  A relatively  small  Microty  chius  bud  predator  of  Acacia  rigidula;  known  from 
southern  Texas  and  northeastern  Mexico  (Fig.  247);  285  specimens  examined. 

Adults  of  S.  errans  were  collected  on  the  host  at  several  localities  in  southern  Texas  in 
March,  May,  and  July.  Adults  were  also  reared  from  larvae  which  emerged  from  flower  buds 
of  the  host  collected  in  March"  7 mi  S Cuero,  Dewitt  County,  Texas. 

Adults  closely  resemble  adults  of  S.  inermis,  a bud  predator  Microty  chius  with  which  they 
are  frequently  sympatric,  but  not  microsympatric  (S.  inermis  occurs  on  A.  farnesiana  and 
A.  schaffneri  in  the  portions  of  Texas  inhabited  by  S.  errans).  The  species  can  be  distinguished 
by  the  characters  listed  in  the  diagnosis. 

The  pronotal  scale  pattern  and  mucronate  metatibia  of  S.  errans  distinguish  the  species  from 
all  others  assigned  to  the  sibinioides  complex.  It  is  placed  in  that  group  because  of  its  close 
resemblance  to  S.  inermis  which  has  scales  more  nearly  like  those  of  the  other  sibinioides 
complex  members  and  has  unarmed  metatibiae.  As  mentioned  under  the  discussion  of  the 
sibinioides  complex,  however,  both  of  these  species  may  belong  to  some  other  group  or  groups, 
as  indicated  by  their  Acacia  rather  than  Mimosa  host  association.  Members  of  the  chichimeca 
group  and  some  members  of  the  pulcherrima  group  have  a pronotal  scale  pattern  similar  to 
that  of  S.  errans. 


65— Sibinia  (Microty chius)  inermoides,  new  species 
(Figs.  214,  247) 

Holotype.  — Male,  MEXICO:  Durango,  25  mi  W Durango,  7800',  18  August,  1974,  C.W.  & 
L.  O’Brien  & Marshall  (CWO). 
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Diagnosis. — Metafemur  broadly  concave  ventrally  in  distal  0.75,  bearing  a large,  proximally 
directed  tooth  in  proximal  0.25,  internal  sac  bearing  large  blunt  spines  in  distal  0.33,  with 
two  large  tridentate  plates  in  proximal  0.33  (Fig.  214). 

Description.—  As  described  for  S.  inermis,  except -Length:  1.82  mm.  Width:  0.89  mm.  Eye:  height  ca.  1.3x  length. 
Rostrum:  in  dorsal  profile  strongly  rounded  at  extreme  base,  straight  to  just  proximad  of  internal  insertions,  strongly  rounded 
over  insertions.  Distal  portion  short,  28%  of  total  rostral  length,  in  lateral  view  strongly  tapered,  lateral  sulcus  obsolete  in 
distal  0.75.  Abdomen:  sterna  3-5  narrowly,  moderately  deeply,  continuously  channeled,  scales  on  channeled  portion  reduced, 
some  fine  suberect  setae  present.  Femora:  mesofemur  slightly  flattened  ventrally  in  distal  0.33,  metafemur  with  ventral 
margin  broadly  concave  in  distal  0.75,  with  large  proximally  directed  tooth  in  proximal  0.25.  Tibiae:  protibia  with  short 
slender  oblique  apical  mucro;  mesotibia  with  much  larger,  stout,  straight  oblique  mucro;  metatibia  with  ventral  margin 
broadly  convex  from  base  to  distal  0.25,  abruptly  narrowed  from  there  to  apex,  deeply  concave  ventrally  in  apical  0.25,  with 
small,  stout  apical  mucro.  Male  genitalia:  (Fig.  214). 

Discussion.—  A relatively  small  Micro ty chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  male  holotype  from  the  state  of  Durango,  Mexico  (Fig.  247). 

S.  inermoides  closely  resembles  S.  inermis,  hence  the  name  which  is  Latin  for  inermis- like. 
The  modified  femur  and  metatibia  and  the  large  plates  on  the  proximal  portion  of  the  internal 
sac  of  S.  inermoides  males  are  unique  among  known  Sibinia,  however,  and  the  two  may  not 
be  closely  related. 


The  championi  Group 

Diagnosis.—  Body  form  elongate;  narrow,  parallel  sided  pale  to  very  dark  ferruginous  scales, 
and  round  to  oval,  paler  ferruginous  or  fulvous  scales  intermixed  on  pronotum,  elytra,  and 
femora;  inner  surface  of  article  II  of  male  protarsus  unmodified. 

Discussion.—  The  championi  group  irxludes  four  species,  S.  championi,  S.  peniculata, 

S.  foveolata,  and  S.  conferta;  the  first  three  are  known  only  from  Mexico,  the  last  from 
Mexico  and  Central  America.  Members  of  the  group  occur  on  species  of  Mimosa  which  have 
pink  flowers  in  a relatively  large  globose  inflorescence.  Relatively  large  size  of  the  species 
indicates  that  they  are  seed  predators,  but  larval  habits  are  unknown.  The  species  resemble 
members  of  the  aspersa  group  in  form  and  in  structure  and  distribution  of  scales,  but  aspersa 
group  members  have  article  II  of  the  male  protarsus  concave  on  the  inner  surface. 

66— Sibinia  ( Micro  ty  chius)  championi,  new  species 
(Figs.  166,  215,  216,  229,  248,  254) 

Holotype.-  Male,  MEXICO:  Oaxaca,  2.7  mi  NW  El  Cameron,  21-22  July,  1974,  Clark, 
Murray,  Ashe,  Schaffner  (USNM  #75415). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.—  Same  data  as  holotype  (9);  the  same,  except— 14  July,  1971,  Clark,  Murray, 
Hart,  Schaffner  (106);  total  1 15,  distributed  to  various  collections. 

Diagnosis.  - (Fig.  254).  Elongate  oval  scales  white  to  pale  ferruginous,  moderately  to  very 
dense  and  imbricated  on  elytra,  forming  complete  row  on  elytral  interspace  5;  sternum  5 of 
male  unmodified. 

Description.—  Length:  male  2.05-2.41  (2.26)  mm,  female  1.82-3.49  (2.31)  mm.  Width:  male  1.04-1.24  (1.16)  mm, 
female  0.93-1.29  (1.18)  mm.  Integument:  piceous  to  black;  tibiae,  tarsi  antennae,  and  distal  portion  of  rostrum  rufopiceous. 
Head:  scales  on  vertex  short,  narrow,  apically  bluntly  rounded.  Eye:  height  ca.  1.6x  length;  in  dorsal  view  nearly  flat;  hind 
margin  raised  by  distance  ca.  equal  to  diameter  of  one  ocular  facet.  Frons:  distinctly  narrowed  posteriorly,  in  lateral  view 
flat,  continuous  with  vertex  of  head.  Rostrum:  male  0.77-0.96  (0.90)x,  female  0.89-0.96  (0.93)x  pronotum  length.  In 
dorsal  view  sides  feebly  tapered  to  sub  parallel  from  base  to  antennal  insertions,  strongly  tapered  from  insertions  to  tip;  in 
dorsal  profile  feebly  rounded  at  base,  broadly  curved  over  antennal  insertions  in  male,  broadly  curved  from  base  to  insertions 
in  female.  Rostral  carinae  obsolete.  Distal  portion  in  male  short,  30-40  (34)%  of  total  rostral  length,  in  lateral  view  strongly 
tapered,  lateral  sulcus  distinct  in  basal  0.50;  in  female,  distal  portion.more  elongate,  38-45  (41)%  of  total  rostral  length, 
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Fig.  254-255,  Sibinia  spp.,  habitus;  254,  S.  championi,  male,  34  mi  SW  Cintalapa,  Chiapas,  Mexico;  255,  S.  conferta,  9 mi 
SE  El  Cameron,  Oaxaca,  Mexico  (A,  lateral  view;  B,  dorsal  view). 
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finely  tapered  to  acute  tip.  Scales  on  sides  ovate,  fulvous,  replaced  dorsally  by  more  elongate  ferruginous  scales  which  are 
fully  erect  over  dorsal  margin  of  eyes.  Prothorax:  in  dorsal  view  sides  distinctly,  evenly  rounded  from  base  to  feebly  developed 
subapical  constriction;  in  lateral  view  broadly,  evenly  convex,  subapical  constriction  feebly  developed  on  dorsum.  Pronotum 
with  elongate,  narrow,  feebly  attenuate,  apically  narrowly  truncate  ferruginous  scales,  and  oval,  flat  to  shallowly  impressed, 
white  to  pale  ferruginous  scales  on  dorsolateral  portions  and  in  diffuse  dosomedian  vitta;  scales  on  pleuron  indistinguishable 
from  oval  to  oblong  scales  on  pronotum,  intermixed  among  elongate  scales  on  upper  portion.  Elytra:  in  dorsal  view  sides  sub- 
parallel in  basal  0.66;  in  lateral  view  broadly,  evenly  convex  in  basal  0.66.  Interspaces  flat,  shallowly  impressed,  subequal  in 
width,  apices  of  interspaces  4-6  feebly  prominent.  Scales  on  interspaces  similar  to  scales  on  pronotum,  in  triple  rows  on  each 
interspace,  scales  in  lateral  rows  recumbent,  oblong  to  oval  scales  dense,  except  on  jlorsomedian  and  dorsolateral  portions 
and  subapically,  forming  complete  row  on  interspace  5,  narrow  darker  ferruginous  scales  distributed  elsewhere,  each  inter- 
space also  with  median  row  of  slightly  raised  decurved  elongate  ferruginous  scales;  sutural  interspaces  with  basal  cluster  and 
complete  sutural  row  of  oblong  white  scales  which  are  smaller  than  oblong  to  oval  scales  on  other  interspaces;  strial  scales 
slightly  narrower  than  elongate  scales  on  interspaces.  Pygidium:  moderately  broadly  exposed;  in  male  feebly  convex  toward 
apex,  distinctly  narrowed  to  rounded  apex;  in  female,  smaller,  flat,  more  strongly  narrowed  to  rounded  apex,  oblique,  pro- 
ducted  slightly  beyond  elytral  apices.  Abdomen:  in  male  sterna  3-5  feebly,  broadly  convex  medially,  scales  unmodified, 
sternum  5 feebly  constricted  subapically,  posterior  margin  of  segment  shallowly,  narrowly  concave;  in  female,  sterna  3—4 
and  anterior  portion  of  sternum  5 broadly  convex,  sternum  5 feebly  constricted  subapically,  posteromedian  portion  of  seg- 
ment slightly  prominent,  posterior  margin  nearly  straight.  Tibiae:  each  with  stout  acute  apical  mucro,  metatibial  mucro 
small,  oblique.  Male  genitalia:  (Figs.  215,  216 ).  Spiculum  ventrale:  (Fig.  166 ).  Spermatheca:  (Fig.  229). 

Discussion.—  A relatively  large  Micro ty chius,  probably  a seed  predator;  adults  collected  on 
Mimosa  goldmanii  (18  mi  SE  Tlacolula,  7.7  mi  S Ejutla,  and  2.8  mi  E Matatlan,  Oaxaca, 

Mexico,  M.  xanti  (2.7  mi  NW  El  Camaron,  Oaxaca,  Mexico),  M.  mixtecana  (4.4  mi  SW 
Acatepec,  Puebla,  Mexico),  and  M.  nelsonii  (20  mi  E Acapulco,  Guerrero,  Mexico);  known 
from  the  type-series  from  the  Mexican  state  of  Oaxaca,  and  from  specimens  excluded  from 
the  type-series  from  the  same  state,  and  from  the  states  of  Puebla  and  Chiapas,  Mexico 
(Fig.  248)  (see  appendix  I);  130  specimens  examined. 

Adults  of  S.  championi  have  been  collected  in  June,  July,  and  November,  in  most  cases 
when  host  plants  were  in  bloom.  Adults  were  often  taken  in  microsympatry  with  adults  of 
the  seed  predator  S.  vagabunda  and  the  bud  predator  S.  americana. 

S.  championi  differs  from  the  closely  allied  S.  conferta  in  its  larger  size,  darker  scales,  and 
longer  internal  sac  which  when  inverted  extends  well  beyond  the  apices  of  the  tegminal  struts 
(Figs.  215,  216).  It  is  distinguished  from  S.  foveolata  and  S.  peniculata  by  the  unmodified 
abdominal  sterna  of  the  male. 

S.  championi  is  named  for  the  British  entomologist,  George  Charles  Champion. 

61— Sibinia  ( Micro ty chius)  peniculata,  new  species 
(Figs.  217,  230,  249,257) 

Holotype.  — Male,  MEXICO:  Oaxaca,  2.7  mi  NW  El  Cameron,  14  July,  1971,  Clark,  Murray, 
Hart,  Schaffner  (USNM  #75416). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratype.—  Same  data  as  holotype  (2);  the  same,  except—  2.1  mi  NW  Totolapan,  Julv  21. 
1974,  Clark,  Murray,  Ashe,  Schaffner  (1);  total  three,  distributed  to  various  collections. 

Diagnosis.—  Sternum  5 in  male  bearing  dense  median  brush  of  erect,  attenuate  scales 
(Fig.  257);  sternum  5 in  female  with  slightly  raised,  attenuate  scales  medially. 

Description.—  As  described  for S.  championi,  except— Length:  male  2.18—2.38  (2.28)  mm,  female  2.31—2:36  (2.34) 
mm.  Width:  male  1.10-1.25  (1.18)  mm,  female  1.18  mm.  Rostrum:  male  0.86-0.96  (0.92)x  female  0.87-0.93  (0.90)x  pro- 
notum length;  distal  portion  in  male  38%,  in  female  36—37%  of  total  rostral  length.  Abdomen:  in  male,  sterna  3-5  broadly, 
feebly  concave  medially,  scales  on  sterna  3-4  unmodified,  sternum  5 not  at  all  constricted  subapically,  posterior  margin  of 
segment  nearly  straight;  in  female,  sterna  as  in  S.  championi  but  all  scales  on  posteromedian  portion  of  sternum  5 attenuate 
and  suberect.  Male  genitalia:  (Fig.  217).  Spiculum  ventrale:  as  in  S.  foveolata  (cf.  Fig.  167).  Spermatheca:  (Fig.  230). 

Discussion.—  A relatively  large  Micro  ty  chius,  probably  a seed  predator;  adults  collected  on 
Mimosa  xanti  (?);  known  from  the  type-series  from  the  state  of  Oaxaca,  Mexico  (Fig.  249). 

Adults  of  S.  peniculata  were  taken  along  with  a much  larger  number  of  adults  of  S.  championi 
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Fig.  256,  habitus,  Sibinia  aspersa,  male,  17  mi  N Acayucan,  Veracruz,  Mexico  (A,  lateral  view;  B,  dorsal  view). 
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Fig.  257—260,  Sibinia  spp.:  257,  S.  peniculata,  male,  abdominal  sterna  3—5,  ventral  view  (50.2x);  258,  S.  foveolata,  male,  abdominal  sterna  3—5,  ventral  view  (62. 7x);  259,  S.  vagabunda.,  male, 
right  protarsus  and  tibial  apex,  lateral  view  (125.5x);  260,  S.  vagabunda,  male,  article  II  of  right  protarsus  (407. 8x). 
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at  the  type-locality,  apparently  on  flowering  M.  xanti.  These  weevil  species,  both  probable 
seed  predators,  closely  resemble  each  other.  They  are  distinguished  by  the  characters  listed 
in  the  diagnosis. 


68  —Sibinia  ( Micro ty chius)  foveolata,  new  species 
(Figs.  167,  231,  249,  258,  261) 

Holotype.— Male,  MEXICO:  Oaxaca,  2.7  mi  NW  El  Cameron,  14  July,  1971,  Clark,  Murray, 
Hart,  Schaffner  (USNM  #75417). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.  — Same  data  as  holotype  (3);  MEXICO:  Oaxaca,  7.7  mi  S Ejutla,  July  20,  1974,  Clark,  Murray,  Ashe, 
Schaffner  (8),  2.8  mi  E.  Matatlan,  July  24,  1974,  Clark,  Murray,  Ashe,  Schaffner  (3),  18  mi  SE  Tlacolula,  6500’,  12  August, 
1974,  C.W.  & L.  O’Brien  & Marshall,  on  Mimosa  goldmanii  (15),  2.1  mi  NW  Totolapan,  July  21,  1974,  Clark,  Murray,  Ashe, 
Schaffner  (1),  18  mi  NW  Totolapan,  24  July,  1963,  J.  Doyen  Collector  (1);  Puebla,  4.4  mi  SW  Acatepec,  July  26,  1974, 

Clark,  Murray,  Ashe,  Schaffner  (1),  5.1  mi  SW  Tehuacan,  July  27,  1974,  Clark,  Murray,  Ashe,  Schaffner  (1),  12  mi  SE  Izucar 
de  Matamoros,  21  July,  1974,  R.L.  Mangan  & D.S.  Chandler  (1)  total  36,  distributed  to  various  collections. 

Diagnosis.—  Oblong,  to  oval  scales  sparse,  not  forming  complete  row  on  elytral  interspace  5; 
sternum  5 of  male  with  deep  median  fovea  (Fig.  258). 

Description. — Characters  of  S',  championi,  except— Length:  male  1.97-2.15  (2.07)  mm,  female  2.08-2.31  (2.16) 
mm.  Width:  male  0.96-1.07  (1.03)  mm,  female  1.04-1.17  (1.10)  mm.  Eye:  height  ca.  1.4x  length;  in  dorsal  view  feebly, 
broadly  convex.  Rostrum:  male  0.83-0.90  (0.87)x,  female  0.94—0.98  (0.96)x  pronotum  length.  In  dorsal  view  sides  tapered 
from  base  to  antennal  insertions,  distal  portion  more  strongly  tapered,  especially  in  female;  in  dorsal  profile  broadly  curved 
from  base  to  antennal  insertions.  Rostral  carinae  obsolete.  Distal  portion  in  male  38—42  (40)%,  in  female,  42-44  (43)%  of 
total  rostral  length.  Prothorax:  in  dorsal  view  sides  broadly,  evenly  rounded  from  base  to  feebly  developed  subapical  con- 
striction. Elytra:  oval  scales  on  interspaces  limited  to  broad,  posteromedian  transverse  band  and  basally  on  interspaces  5-7, 
not  forming  complete  row  on  interspace  5.  Abdomen:  sternum  5 in  male  (Fig.  258)  with  narrow  longitudinal  fovea  with 
reduced  and  finely  setose  margined  scales.  Male  genitalia:  (Fig.  261).  Spiculum  ventrale:  (Fig.  167).  Spermatheca:  (Fig.  231). 

Discussion.—  A relatively  large  Microty chius;  probably  a seed  predator;  adults  collected  on 
Mimosa  goldmanii  and  apparently  on  M.  xanti;  known  from  the  type-series  from  the  states  of 
Oaxaca  and  Puebla,  Mexico  (Fig.  249). 

Adults  of  S.  foveolata  collected  at  the  type-locality  were  among  a much  larger  number  of 
adults  of  S.  championi  and  a few  S.  peniculata,  and  may  not  have  been  on  M.  xanti.  The  para- 
types from  1 8 mi  SE  Tlacolula,  Oaxaca,  were  apparently  microsympatric  with  adults  of  S. 
conferta,  another  seed  predator  Microty  chius.  S . foveolata  is  distinguished  from  S.  championi 
and  S.  conferta  by  the  modification  of  the  5th  abdominal  sternum  of  the  male  (Fig.  258),  and 
from  S.  peniculata  by  the  different  nature  of  the  modification  of  that  segment  (cf.  Figs.  257, 
258). 


69— Sibinia  (Microty chius)  conferta,  new  species 
(Figs.  250,255,262) 

Holotype.—  Male,  MEXICO:  Oaxaca,  8.3  mi  SE  El  Cameron,  24  July,  1974,  Clark,  Murray, 
Ashe,  Schaffner  (USNM  #75418). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.  — Same  data  as  holotype  (3);  MEXICO:  Mexico,  3 mi  S Ixtanan  de  la  Sal,  18  Julv.  1974.  R.L.  Manean  & 

D.S.  Chandler  (1):  Oaxaca,  7.7  mi  S Ejutla,  20  July,  1974,  Clark  Murray,  Ashe,  Schaffner  (1),  18  mi  SE  Tlacolula 
6300’,  2 June,  1974,  O’Brien  & Marshall  (1),  18  mi  SE  Tlacolula,  6500’  12  Aug.  1974,  C.W.  & L.  O’Brien  & Marshall,  on 
Mimosa  goldmanii  (4),  9 mi  E El  Cameron,  27  June,  1971,  L.  & C.W.  O’Brien  & Marshall  (1);  Puebla,  20  mi  NE  Villa  A. 
Camacho,  28  December,  1963,  C.W.  & L.B.  O’Brien  (1),  15  mi  SW  Puebla,  6900’,  1 June,  1974,  C.W.  & L.  O’Brien  & Marshall 
(2);  Michoacan,  (en  el  rio,  entre  el  Mirador  y el  Lago),  30  May,  1963,  F.  Pacheco,  M.  (1);  Nayarit,  Tepic,  21-24  September, 
1953,  B.  Malkin  (1):  San  Luis  Potosi,  3.4  mi  W Xilitla,  23  August,  1974,  W.E.  Clark  (6),  Tamazunchale,  28  January,  1953, 
D.G.  Kissinger  (3);  Veracruz,  Mata  Obscura,  4 June,  1961,  F.  Pacheco  (1).  GUATEMALA:  Guat.,  Antigua,  2000’,  20  June, 
1973,  Ginter  Ekis  (1),  6 mi  NW  Huehuetenango,  6200’,  O’Brien  & Marshall  (5),  3 mi  SW  Huehuetenango,  6300’,  29  July,  1974, 
O’Brien  & Marshall  (2).  EL  SALVADOR:  Usu.,  3 mi  E El  Triunfo,  1200’,  9 June,  1974,  O’Brien  & Marshall  (1).  COSTA  RICA: 
San  Jose,  Santa  Maria  de  Dota,  26  December,  1925  — 3 March,  1926,  P.C.  Standley,  43414,  Mimosa  albida  var.  strigosa  (Willd.) 
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Robins,  (1),  S.J.  32  mi  N San  Isidro  del  General,  1800’,  10  July,  1974,  L.  & C.W.  O’Brien  & G.B.  Marshall  (1);  total  37, 
distributed  to  various  collections. 

Diagnosis.—  (Fig.  255).  Elongate  scales  on  pronotum,  elytra  and  femora  brownish  ochreous; 
scales  in  median  rows  on  elytral  interspaces  feebly  raised;  oblong  to  oval  scales  white  to  pale 
ochreous,  dense,  forming  complete  median  vitta  on  pronotum  and  covering  most  afelytra, 
except  medially  on  dorsum  in  basal  0.33  and  subapical  median  portions. 

Description.—  Length:  male  1.84-2.39  (2.12)  mm,  female  1.94-2.43  (2.26)  mm.  Width:  male  0.94-1.23  (1.10)  mm, 
female  1.04-1.29  (1.20)  mm,  Head:  scales  on  vertex  uniformly  elongate,  apically  truncate.  Eye:  hind  margin  raised  by  distance 
somewhat  greater  than  diameter  of  one  ocular  facet.  Frons:  slightly  narrower  than  rostrum  at  widest  point,  not  narrowed 
posteriorly;  in  lateral  view  broadly  curved,  continuous  with  vertex  of  head.  Rostrum:  male  0.90-1.09  (1.00)x,  female 
0.99-1.06  (1.05)x  pronotum  length.  In  dorsal  view  slightly  widened  just  distad  of  base,  tapered  to  antennal  insertions, 
more  strongly  tapered  to  tip;  in  dorsal  profile  distinctly  rounded  at  base,  broadly  curved  over  antennal  insertions.  Distal 
portion  in  male  short  31—38  (35)%  of  total  rostral  length,  in  lateral  view  strongly  tapered,  lateral  sulcus  distinct  in  basal 
0.66;  in  female,  distal  portion  longer,  40-43  (42)%  of  total  rostral  length,  in  lateral  view  feebly  subulate,  lateral  sulcus  dis- 
tinct in  basal  0.50.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50,  broadly  rounded  apically  to  feebly  developed 
subapical  constriction;  in  lateral  view  broadly,  evenly  convex,  subapical  constriction  obsolete  on  dorsum.  Pronotum  with 
oval  scales  dense  laterally,  and  forming  complete  broad  median  vittae.  Elytra:  scales  in  lateral  rows  on  each  interspace  oval, 
white  to  pale  ochreous  except  on  interspaces  2—4  dorsomedially  and  7 and  8 in  small  area  medially,  these  areas  bearing 
smaller,  non-imbricated,  oval  brownish  ochreous  scales,  each  interspace  also  bearing  median  row  of  narrow,  apically  truncate 
slightly  raised  white  to  dark  brownish  ochreous  scales.  Abdomen:  in  male,  sterna  3-5  flat  medially,  subapical  constriction 
of  sternum  5 obsolete,  posterior  margin  of  segment  very  broadly,  shallowly  concave;  in  female,  sterna  3-4  and  anterior  por- 
tion of  sternum  5 convex,  sternum  5 feebly  constricted  aubapically,  posteromedian  portion  of  segment  feebly  prominent, 
posterior  margin  nearly  straight.  Male  genitalia:  (Fig.  262). 

Discussion.—  A relatively  large  Micro ty chius,  probably  a seed  predator;  adults  collected  on 
Mimosa  albida  and  M.  goldmanii;  known  from  the  type-series  from  Mexico  and  Central  America 
south  to  Costa  Rica  and  from  a series  collected  3 mi  NW  Misantla,  Veracruz,  Mexico  (TAM), 
members  of  which  are  excluded  from  the  type-series  (Fig.  250);  33  specimens  examined. 

Adults  of  S.  conferta  have  been  collected  in  January,  May,  June,  July,  August,  and  December, 
most  when  their  hosts  were  in  bloom. 

A small  Mimosa  pod  attached  to  the  pin  with  the  paratype  from  Costa  Rica  has  a small  hole 
in  the  side  which  could  be  a larval  exit  hole  (it  is  too  small  for  the  adult  to  have  passed  through). 
The  head  and  profemur  of  a small  Apion  (Curcolionidae)  are  visible  inside  the  pod  through  the 
hole.  The  dates  on  the  label  (26  December,  1925  and  3 March,  1926)  apparently  refer  separately 
to  larval  and  adult  emergence.  There  were  at  least  two  seeds  in  the  pod.  Possibly  the  Sibinia 
and  the  Apion  developed  in  different  seeds  within  the  same  pod. 

Paratypes  of  S.  conferta  from  the  state  of  San  Luis  Potosi,  Mexico,  differ  from  the  other 
paratypes  by  smaller  size  (S.L.P.  specimens  1.84—2.10  (1.99)  mm  long,  0.95—1.09  (1.03)  mm 
wide;  all  others  2.02-2.43  (2.27)  mm  long,  1.07-1.29  (1.19)  mm  wide),  and  sparser  oval,  apically 
rounded  scales  on  elytra,  and  have  sternum  5 of  the  female  more  distinctly  constricted  sub- 
apically,  the  posteromedian  portion  of  that  segment  distinctly  producted  posteriorly.  A series 
of  12  specimens  collected  3 mi  NW  Misantla,  Veracruz,  Mexico,  onM.  albida  are  excluded  from 
the  type  series.  In  their  relatively  small  size  (length  1.92—2.16  (2.05)  mm,  width:  0.96—1.08 
(1.01)  mm)  these  closely  resemble  the  San  Luis  Potosi  specimens,  but  differ  by  having  paler 
scales  on  the  pronotum  and  elytra.  They  also  have  the  rostrum  less  strongly  tapered  distally  and 
somewhat  narrower  at  the  base  than  other  S.  conferta.  The  male  genitalia  of  the  Misantla  and 
San  Luis  Potosi  series  are  indistinguishable. 

The  aspersa  Group 

Diagnosis.— Body  form  elongate;  pronotum,  elytra,  and  femora  with  elongate,  parallel  sided 
ferruginous  or  greenish  ochreous  scales,  and  with  sparsely  interspersed  paler  whitish  round  to 
oval  scales;  article  II  of  male  protarsus  concave  on  inner  surface. 

Discussion.-  The  aspersa  group  contains  four  species,  S.  aspersa,  which  is  widespread  from 
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Fig.  261-266,  Sibinia  spp.,  male  external  genitalia:  261,  S.  foveolata;  262,  S.  conferta;  263,  S.  aspersa;  264,  S.  ferruginosa; 
265,  S.  americana;  266,  S.  nana,  (not  to  scale,  all  ventral  views). 
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Fig.  267-272,  Sibinia  spp.,  male  external  genitalia:  267,  S.  mendica;  268,  S.  zapoteca;  269,  S.  robusta;  270,  S.  vagabunda; 
271  ,S.  varga;  272,  S.  caatingensis  (not  to  scale,  all  ventral  views) 
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Mexico  to  Argentina,  S.  acicularis  of  Brazil,  S.  ferruginosa  of  Argentina,  and  picturata  of 
Guatemala.  Hosts  of  members  of  the  group  are  unknown,  but  may  be  expected  to  belong  to 
the  genus  Mimosa,  and  are  likely  to  be  related  to  hosts  of  members  of  the  championi  group. 
Members  of  the  latter  group  closely  resemble  aspersa  group  members,  but  are  distinguished  by 
by  the  unmodified  second  article  of  the  male  protarsus. 

70—  Sibinia  ( Micro ty chius)  aspersa  Champion 
(Figs.  168,  232,  250,  256,  263,  273) 

Sibinia  aspersa  Champion  1903:  211.  Champion  1910;  Klima  1934;  Blackwelder  1947;  Janzen  1975.  LECTOTYPE  (HERE 

DESIGNATED),  male,  one  of  eight  syntypes,  mounted  on  left-hand  side  of  card  on  which  two  male  specimens  are  mounted, 

labelled  “S.  Geronimo,  Guatemala,  Champion”  “Type”  “B.C.A.  Col.  IV.  4,  Sibinia  aspersa  Champ.”  (BMNH). 

Diagnosis.-  (Fig.  256).  Pronotum  and  elytra  with  elongate  greenish  ochreous  scales,  and 
oblong  to  oval  white  to  pale  greenish  ochreous  scales,  the  latter  sparse,  not  imbricated,  not 
forming  complete  transverse  bands  on  elytra;  apical  orifice  of  median  lobe  moderately  large; 
internal  sac  extending  barely  beyond  base  of  median  lobe,  spines  on  proximal  portion  mod- 
erately large,  dense. 

Description.-  Length:  male  1.59-2.33  (1.92)  mm,  female  1.71-2.23  (2.14)  mm.  Width:  male  0.88-1.18  (1.00)  mm, 
female  0.93-1.18  (1.08)  mm.  Integument:  rufopiceous  to  black,  legs  and  distal  portion  of  rostrum  rufous.  Eye:  height  ca. 

1.6x  length;  in  dorsal  view  broadly,  feebly  convex;  hind  margin  raised  by  distance  ca.  equal  to  diameter  of  one  ocular  facet. 

Frons:  distinctly  narrowed  posteriorly,  in  lateral  view  flat,  continuous  with  vertex  of  head.  Rostrum:  male  0.87-1.04  (0.96)x, 
female  0.91- 1. 10  (1.06)x  pronotum  length.  In  dorsal  view  tapered  from  base  to  antennal  insertions,  sides  of  distal  portion  sub- 
parallel; in  dorsal  profile  feebly  rounded  somewhat  distad  of  base,  broadly  curved  over  antennal  insertions,  more  broadly  so  in 
female.  Distal  portion  in  male  short,  0.31-0.42  (0.36)%  of  toal  rostral  length,  stout,  feebly  tapered;  in  female,  distal  portion 
longer,  0.33-0.48  (0.43)%  of  total  rostral  length,  evenly  tapered  to  subulate.  Scales  elongate,  apically  truncate  those  of  dorsum 
recumbent  to  feebly  raised.  Prothorax:  in  dorsal  view  sides  strongly,  more  or  less  evenly  rounded  from  base  to  distinct  subapical 
constriction;  in  lateral  view  convex  posteriorly,  flattened  anteriorly,  subapical  constriction  feebly  developed  on  dorsum.  Pronotum 
with  recumbent,  somewhat  rounded,  elongate  scales  and  narrower,  slightly  raised,  slightly  darker  apically  truncate  elongate 
scales  intermixed,  oval  to  oblong  scales  forming  incomplete  median  vitta;  scales  on  lower  portion  of  pleuron  round  to  oval, 
white  to  pale  greenish  ochreous,  oval  scales  interspersed  among  elongate  scales  dorsally.  Elytra:  in  dorsal  view  sides  subparal- 
lel in  basal  0.50;  in  lateral  view  flat  on  disc,  convex  on  posterior  0.66.  Interspaces  flat,  feebly  impressed,  odd  interspaces 
slightly  wider  than  even  ones,  apices  of  interspaces  4-6  feebly  prominent.  Elongate,  oval,  recumbent  greenish  ochreous 
scales  forming  lateral  rows  on  each  interspace,  narrower  scales  slightly  to  distinctly  raised,  forming  median  rows  on 
each  interspace,  large  oval  white  scales  sparsely  interspersed  throughout,  forming  complete  sutural  vitta.  Pygidium:  in  male 
moderately  broadly  exposed,  feebly  convex,  narrowed  slightly  to  rounded  apex;  in  female,  pygidium  flat,  strongly  narrowed 
to  rounded  apex,  oblique,  producted  well  beyond  elytral  apices.  Abdomen:  in  male  sterna  3-4  flat  medially,  scales  on 
median  portion  unmodified,  sternum  5 very  feebly  constricted  subapically,  posterior  margin  very  shallowly,  broadly  concave; 
in  female,  sterna  3-4  and  anterior  portion  of  sternum  5 convex  medially,  sternum  5 broadly  constricted,  posteromedian 
portion  of  segment  slightly  prominent,  posterior  margin  rounded,  producted  posteriorly  beyond  elytral  apices.  Femora: 
elongate,  slender,  narrow  at  base,  slightly,  gradually  inflated  distally,  width  of  profemur  0.25-0.38  (0.29)x  length,  width 
of  metafemur  0.23-0.34  (0.26)x  length.  Tibiae:  each  with  slender  acute  horizontal  apical  mucro.  Male  genitalia:  (Fig.  263). 
Spiculum  ventrale:  (Fig.  168).  Spermatheca:  (Fig.  232). 

Discussion.-  A relatively  large  Micro  ty  chius,  probably  a seed  predator  of  Mimosa  quadrivalvis; 
known  from  Mexico  southward  through  Central  America  to  Brazil  and  Argentina  (Figs.  250,  273); 
130  specimens  examined. 

Specimens  of  S.  aspersa  from  Finca  la  Pacifica,  Canas,  Guanacaste  Province,  Costa  Rica, 
collected  by  D.H.  Janzen,  are  labelled  “reared  from  Mimosa  quadrivalvis,  19  June,  1974”  (pre- 
sumably from  the  seeds).  Adults  were  collected  from  May— September  and  in  December  in 
Mexico,  in  February  in  Venezuela,  in  January,  May  and  September  in  northern  Brazil,  in 
January— April,  July,  September  and  December  in  southern  Brazil,  and  in  October  in  Argentina. 
Janzen  (1975)  reported  that  adults  (identified  as  Paragoges  sp.,  I have  seen  the  specimens 
’(USNM))  were  found  “hiding  in  partially  opened  dried  fruit  on  Bixa  orellana  (Bixaceae)”  in 
Costa  Rica. 

Most  specimens  on  hand  are  readily  distinguishable  as  S.  aspersa  by  possession  of  greenish 
ochreous  sclaes  and  sparsely  distributed  white  oblong,  scales  on  the  elytra.  Several  members  of 
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Fig.  273,  Sibinia  spp.,  distribution  records:  some  members  of  the  americana,  aspersa,  vagabunda,  and  zapoteca  groups. 
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the  type  series  as  well  as  specimens  from  Chiapas,  Mexico  have  pale  elongate  scales  on  the 
pronotum  and  elytra.  Most  of  these  are  pale  green,  but  some  have  a distinct  brownish  cast. 
The  specimens  from  Argentina  are  distinguished  by  having  the  distal  portion  of  the  rostrum 
relatively  long  (male  31—42%,  female  37—48%  of  total  rostral  length)  and  distinctly  subulate 
in  the  female. 


IX—Sibinia  (Micro ty chius)  acicularis,  new  species 
(Figs.  233,  273) 

Holotype.—  Female,  BRAZIL:  Sao  Paulo,  Fazenda  Pau  d’Alho,  Itu,  February,  1959,  col. 

U.  Martins  (MZSP). 

Paratype.—  Same  data  as  holotype  (1  female,  WEC). 

Diagnosis.—  Elongate,  rostrum  slender,  distal  portion  acuminate;  hind  margin  of  eye  dis- 
tinctly raised;  pronotum  with  lustrous  ferruginous  scales,  and  with  mediobasal  patch  of  oval 
white  scales  and  narrow  median  vitta  of  oval  pale  ferruginous  scales;  elytra  with  narrow,  slightly 
raised  ferruginous  scales  forming  median  row  between  ovate,  apically  truncate,  pale  ferrugin- 
ous scales,  and  sparser,  larger  oval  white  scales  on  each  interspace. 

Description.—  Length:  2.23-2.44  mm.  Width:  1.16-1.37  mm.  Integument:  piceous;  tibiae,  tarsi,  antennae  and 
distal  portion  of  rostrum  rufopiceous.  Frons:  narrower  than  rostrum  at  base,  not  narrowed  posteriorly,  in  lateral  view  flat, 
continuous  with  vertex  of  head.  Eye:  height  ca.  1.4  x length;  in  dorsal  view  feebly  convex  posteriorly,  flattened  anteriorly; 
hind  margin  distinctly  raised  by  distance  ca.  equal  to  combined  diameters  of  two  ocular  facets.  Rostrum:  1.10-1.13x  pro- 
notum length.  In  dorsal  view  distinctly  tapered  from  base  to  antennal  insertions,  distal  portion  acuminate,  much  narrower 
at  extreme  apex  than  width  of  frons,  in  dorsal  profile  broadly  rounded  in  basal  0.25,  straight  to  antennal  insertions,  rounded 
over  insertions.  Dorsomedian  carina  obsolete.  Distal  portion  moderately  long,  35-40%  of  total  rostral  length,  in  lateral  view 
tapered  in  proximal  0.50,  acuminate  distally,  lateral  sulcus  distinct  in  proximal  0.50.  Scales  elongate,  apically  truncate,  slightly 
raised.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50,  strongly  rounded  apically  to  subapical  constriction;  in  lateral 
view  strongly,  evenly  convex  from  base  to  feebly  developed  subapical  constriction.  Scales  on  lower  portion  of  pleuron  ob- 
long, feebly  impressed,  pale  fulvous,  interspersed  among  elongate  scales  on  upper  portion,  narrowly  visible  from  above. 

Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.66;  in  lateral  view  broadly,  evenly  convex  in  basal  0.75.  Interspaces  flat, 
feebly  impressed,  subequal  in  width,  apices  of  interspaces  4-6  feebly  prominent;  sutural  interspaces  with  prominent 
sutural  row  of  oval  white  scales;  strial  scales  narrower  than  scales  in  median  rows  on  interspaces,  ferruginous.  Pygidium: 
small,  oblique,  extending  posteriorly  well  beyond  elytral  apices,  flat,  narrowed  to  acutely  rounded  apex.  Abdomen:  sterna 
3-5  and  anterior  portion  of  sternum  5 broadly  convex  medially,  sternum  5 broadly  constricted  subapically,  posteromedian 
portion  of  segment  narrowed  and  producted  posteriorly  beyond  elytral  apices.  Femora:  narrow  at  base,  profemur  gradually 
inflated  distally,  metafemur  slightly  narrower,  more  gradually  enlarged.  Tibiae:  each  with  small  apical  mucro.  Spermatheca: 
(Fig.  233). 

Discussion.—  A relatively  larg  q Micro  ty  chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  type-series  from  southern  Brazil  (Fig.  273). 

S.  acicularis  closely  resembles  S.  aspersa,  but  is  distinguished  by  its  somewhat  larger  size, 
longer,  more  slender,  more  finely  acuminate  rostrum,  and  ferruginous  rather  than  greenish 
ochreous  scales. 


12—Sibinia  ( Micro  ty  chius)  ferruginosa,  new  species 
(Figs.  169,  232,  263,  273) 

Holotype.—  Male,  ARGENTINA:  San  Salvador  de  Jujuy,  21  October,  1968,  L.  & C.W. 
O’Brien  (CWO). 

Allotype.—  Female,  same  data  as  holotype  (CWO). 

Paratypes.—  Same  data  as  holotype  (9);  ARGENTINA:  Salta,  Salta,  22  October,  1968, 

L.  & C.W.  O’Brien  (1);  total  10.  distributed  to  various  collections. 

Diagnosis.—  Elongate  scales  ferruginous,  oblong,  white  scales  limited  to  sutural  interspaces 
and  extreme  lateral  portions  of  elytra;  median  lobe  narrowed  in  distal  0.66,  sides  not  con- 
stricted, apex  entire. 
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Description.—  Length:  male  2.00-2.36  (2.22)  mm,  female  2.21-2.51  (2.36)  mm.  Width:  male  0.99-1.20  (1.14)  mm, 
female  1.14-1.26  (1.21)  mm.  Integument:  piceous  to  black;  legs,  antennae  and  distal  portion  of  rostrum  rufopiceous  to  ferr- 
uginotestaceous.  Head:  scales  on  vertex  elongate,  attenuate.  Eye:  height  ca.  1.6x  length;  in  dorsal  view  nearly  flat;  hind  margin 
distinctly  raised  by  distance  ca.  equal  to  diameter  of  one  ocular  facet.  Rostrum:  male  0.87-1.00  (0.91)x,  female  0.91-1.02 
(0.97)x  pronotum  length.  In  dorsal  view  sides  evenly  tapered  from  base  to  antennal  insertions,  more  strongly  tapered  from 
there  to  tip;  in  dorsal  profile  feebly  rounded  at  extreme  base,  broadly  curved  over  antennal  insertions.  Dorsomedian  carina 
obsolete.  Distal  portion  in  male  short,  38-41  (39)%  of  total  rostral  length,  in  lateral  view  evenly  tapered  to  blunt  tip,  lateral 
sulcus  obsolete  in  distal  0.50;  in  female,  distal  portion  only  slightly  longer,  33-41  (39)%  of  total  rostral  length,  more  finely 
tapered  to  acute  tip.  Scales  on  sides  broad,  apically  truncate,  scales  on  dorsum  more  elongate,  narrow,  attenuate,  slightly 
raised,  a few  short  fully  erect  scales  over  dorsal  margins  of  eyes.  Prothorax:  in  dorsal  view  sides  broadly,  evenly  curved  from 
base  to  distinct  subapical  constriction;  in  lateral  view  broadly,  evenly  convex,  subapical  constriction  obsolete  on  dorsum. 

Scales  on  pronotum  elongate,  slightly  attenuate,  apically  blunt  to  truncate,  recumbent  fulvous  to  pale  ferruginous  scales  and 
narrower,  slightly  raised,  darker  ferruginous  scales  intermixed,  with  larger,  oblong  to  oval,  pale  whitish  scales  on  lateral  portions 
and  in  small  mediobasal  patch;  scales  on  lower  portion  of  pleuron  short,  oblong,  flat,  pale  whitish,  extending  onto  lateral 
portions  of  pronotum,  elongate  ferruginous  scales  intermixed  on  upper  portion  of  pleuron.  Elytra:  in  dorsal  view  sides  sub- 
parallel inJbasal  0.50;  in  lateral  view  broadly,  evenly,  convex  in  basal  0.66.  Interspaces  flat,  subequal  in  width,  feebly  impressed, 
apices  of  interspaces  4-6  feebly  prominent.  Scales  in  triple  rows  on  each  interspace,  scales  in  lateral  rows  elongate-oval,  re- 
cumbent, scales  in  median  rows  narrower,  slightly  raised  and  decurved,  recumbent  scales  somewhat  lighter,  ferruginous,  be- 
coming pale  ferruginous  to  fulvous  on  interspaces  5-10,  these  interspaces  sometimes  with  a few  oval  whitish  scales;  sutural 
interspaces  with  complete  sutural  row  of  densely  imbricated,  oval,  whitish  scales;  strial  scales  much  narrower  than  recumbent 
scales  on  interspaces.  Pygidium:  in  male  broadly  exposed,  strongly  convex,  feebly  narrowed  to  broadly  rounded  apex,  slightly 
oblique;  in  female,  pygidium  flat,  strongly  narrowed  to  acutely  rounded  apex,  oblique,  producted  posteriorly  beyond  elytral 
apices.  Abdomen:  in  male  sterna  3-4  broadly  convex  medially,  sternum  5 not  constricted  subapically,  posterior  margin  of 
segment  broadly,  shallowly  concave;  in  female,  sterna  3—4  and  anterior  portion  of  sternum  5 broadly  convex,  sternum  5 
feebly  constricted  subapically,  posteromedian  portion  narrowed,  feebly  prominent,  slightly  producted  posteriorly.  Femora: 
long,  slender,  gradually  inflated  distally,  width  of  profemur  0.26-0.33  (0.30)x  length,  width  of  metafemur  0.24-0.28  (0.26)x 
length.  Tibiae:  each  with  stout  acute  horizontal  apical  mucro.  Male  genitalia:  (Fig.  263).  Spiculum  ventrale:  (Fig.  169). 
Spermatheca:  (Fig.  232). 

Discussion.—  A relatively  large  Micro ty chius,  probably  a seed  predator;  host  unkown;  known 
only  from  the  type-series  from  northern  Argentina  (Fig.  273). 

The  closely  allied  S.  aspersa  was  taken  in  sympatry  with  S.  ferruginosa  at  the  type-locality 
of  the  latter.  The  two  are  distinguished  by  characters  listed  in  the  diagnosis. 

13— Sibinia  ( Micro ty chius)  picturata  Champion 
(Fig.  250) 


Sibinia  picturata  Champion  1903:  210,  tab.  12,  figs.  6,  6a.  Blackwelder  1947;  Klima  1934.  Holotype,  female:  Coban, 

Guatemala  (BMNH). 

Diagnosis.  — Elongate  narrow  fuscous  scales  forming  broad  lateromedian  vittae  on  pronotum 
and  interrupted  vittae  on  elytra,  remainder  of  pronotum  with  elongate  oval,  pale  ochreous 
scales;  each  elytral  interspace  with  median  row  of  suberect  fuscous  scales;  posteromedian  portion 
of  sternum  5 narrowed,  slightly  producted  posteriorly. 

Description. — Length:  2.16  mm.  Width:  1.17  mm.  Integument:  ferruginotestaceous,  head,  sterna,  and  base  of  femora 
darker.  Head:  scales  on  vertex  short,  subparallel  sided,  apically  bluntly  rounded.  Frons:  slightly  narrowed  posteriorly,  in  lat- 
eral view  flat,  continuous  with  vertex  of  head.  Eye:  height  ca.  1.5x  length;  in  dorsal  view  convex;  hind  margin  slightly  raised 
by  distance  ca.  equal  to  diameter  of  one  ocular  facet.  Rostrum:  1.1 8x  pronotum  length.  In  dorsal  view  tapered  slightly  from 
base  to  antennal  insertions,  slightly  more  strongly  tapered  from  there  to  tip;  in  dorsal  profile  broadly,  evenly  arcuate  from 
base  to  tip.  Dorsomedian  carina  distinct.  Distal  portion  short,  45%  of  total  rostral  length,  in  lateral  view  feebly  tapered,  lateral 
sulcus  obsolete  just  distad  of  antennal  insertions.  Prothorax:  in.dorsal  view  sides  subparallel  in  basal  0.50,  strongly  rounded 
anteriorly  to  feebly  developed  subapical  constriction;  in  lateral  view  moderately  strongly,  evenly  convex  from  base  to  apex. 
Pronotum  with  elongate,  moderately  broad,  apically  bluntly  rounded  fuscous  scales  forming  broad  lateromedian  vitta  on  each 
side,  and  shorter,  elongate,  oval  apically  rounded  recumbent  pale  ochreous  scales  in  narrow  lateral  vittae  and  narrow  median 
vitta;  scales  on  lower  portion  of  pleuron  round,  whitish,  replaced  dorsally  by  elongate  oval  ochreous  scales  which  extend  onto 
lateral  portions  of  pronotum.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50;  in  lateral  view  moderately  strongly,  evenly 
convex  in  basal  0.66.  Interspaces  flat,  subequal  in  width,  deeply,  distinctly  impressed,  apices  of  interspaces  4-6  not  prominent. 
Scales  on  interspaces  similar  to  those  on  pronotum,  in  triple  rows  on  each  interspace,  scales  in  lateral  rows  on  basal  0.25  of 
interspaces  1,  2,  4 and  7 in  broad,  transverse  posteromedian  band  and^round  apices  recumbent,  elongate  oval,  slightly  im- 
bricated, pale  ochreous,  these  replaced  elsewhere  by  narrower,  pale  fuscous  scales,  each  interspace  also  with  median  row  of 
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elongate,  narrow,  apically  pointed,  suberect  pale  fuscous  scales.  Pygidium:  narrowly  exposed,  flat,  narrowed  to  rounded 
apex,  oblique,  visible  well  beyond  elytral  apices.  Abdomen:  sterna  3—4  and  anterior  portion  of  sternum  5 feebly  convex 
medially,  sternum  5 broadly,  distinctly  constricted  medially,  posteromedian  portions  of  segment  slightly  prominent  and 
producted  posteriorly.  Tibiae:  each  with  small,  slender  apical  mucro. 

Discussion .—  A relatively  large  Micro ty chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  female  holotype  from  Guatemala  (Fig.  250). 

S.  picturata  is  apparently  closely  allied  to  S.  aspersaT  The  two  resemble  each  other  in  gen- 
eral facies  but  are  distinguished  by  the  fuscous  scales  which  form  interrupted  vittae  on  the 
elytra  in  S.  picturata  (Champion  1903,  Tab.  12,  Fig.  6). 

The  americana  Group 

Diagnosis.—  Scales  on  pronotum  and  elytral  interspaces  elongate,  narrow,  recumbent,  gray 
to  green;  internal  sac  with  large  spines. 

Discussion.—  The  americana  group  includes  three  species,  S.  americana,  which  is  widespread 
from  Mexico  to  Argentina  (Figs.  251,  273).  S.  nana  of  southern  Mexico  (Fig.  274),  and  S. 
mendica  of  Brazil  (Fig.  273).  The  species  are  probably  all  bud  predators,  but  larval  habits  of 
S.  mendica  are  unknown.  S.  americana  and  S.  nana  have  Mimosa  hosts,  but  the  host  of  S. 
mendica  is  unknown.  S.  americana  shares  hosts  with  certain  members  of  each  of  the  championi, 
aspersa,  zapoteca,  and  vagabunda  groups,  and  is  generally  taken  in  microsympatry  with  these. 
The  hosts  of  S.  americana,  like  hosts  of  members  of  each  of  the  aforementioned  groups,  all 
have  pink  flowers  in  a large  globose  inflorescence.  The  Mimosa  host  of  S.  nana  does  not  have 
this  type  of  inflorscence,  and  S.  nana  and  S.  americana  may  not  actually  share  a recent  com- 
mon ancestor.  They  are  placed  together  in  the  americana  group,  along  with  S.  mendica,  because 
of  general  phenetic  resemblance,  and  because  there  is  no  compelling  evidence  for  assigning 
them  to  other  groups. 

1 A— Sibinia  (Microty chius)  americana  (Champion) 

(Figs.  170,  235,  236,  251,  265,  273) 

Sibinia  americana  Champion  1903:  212.  Klima  1934;  Blackwelder  1947.  LECTOTYPE  (HERE  DESIGNATED),  male, 

selected  from  series  of  12  syntypes,  one  of  two  specimens  (1  male,  1 female)  mounted  on  a single  card,  labelled 

“S.  Geronimo,  Guatemala,  Champion”  “Type”  “B.C.A.  Col.  IV.  4 Sibinia  americana,  Champ.”  “(an  illegible  hand- 
written inscription)  Cotype”,  and  “ Sibinia  americana,  Ch.”  (on  underside  of  “Cotype”  label)  (BMNH). 

Diagnosis.—  Elongate  scales  on  pronotum  and  elytra  recumbent,  greenish  ochreous  or 
greenish  gray,  some  with  metallic  edges  in  some  specimens;  hind  margin  of  eye  raised  by  dis- 
tance ca.  equal  to  diameter  of  two  ocular  facets;  article  II  of  male  protarsus  concave  on  intero- 
lateral  surface,  scales  on  concave  portion  larger  and  broader  than  other  scales  on  tarsi;  internal 
sac  bearing  large  spines  throughout  (Fig.  265). 

Description.—  Length:  male  1.40-1.95  (1.66)  mm,  female  1.58—2.13  (1.82)  mm.  Width:  male  0.78-1.04  (0.87)  mm, 
female  0.83-  1.16  (0.96)  mm.  Integument:  piceous  to  black;  rufopiceous  on  legs,  distal  portion  of  rostrum  and  antennae. 

Head:  scales  on  vertex  narrow  to  fine  and  seta-  like,  apically  blunt  to  pointed.  Eye:  height  ca.  1.4-1.6x  length,  in  dorsal 
view  flat  to  slightly  convex  posteriorly;  hind  margin  distinctly  raised  by  distance  ca.  equal  to  combined  diameters  of  two 
ocular  facets.  Frons:  very  slightly  narrowed  posteriorly,  in  lateral  view  flat,  continuous  with  vertex  of  head.  Rostrum:  male 
0.92-1.18  (1.05)x,  female  0.88-1.40  (l.ll)x  pronotum  length.  In  dorsal  view  feebly  tapered  to  subparallel  sided;  in  dorsal 
profile  slightly  to  distinctly  rounded  distad  of  base  in  male,  nearly  straight  at  base  in  female.  Distal  portion  in  male  short, 
33-43  (39)%  of  total  rostral  length,  moderately  stout,  feebly  tapered,  lateral  sulcus  distinct  nearly  to  tip;  in  female,  distal 
portion  longer,  48-51  (44)%  of  total  rostral  length,  narrower,  feebly  tapered,  lateral  sulcus  obsolete  in  distal  0.25.  Pronotum: 
in  dorsal  view  sides  subparallel  in  basal  0.25,  feebly  rounded  to  weakly  developed  subapical  constriction;  in  lateral  view 
broadly,  evenly  convex,  subapical  constriction  obsolete  on  dorsum.  Scales  on  pronotum  elongate,  ovate,  attenuate,  apically 
pointed  to  narrowly  truncate;  scales  on  lower  portion  of  pleuron  oval,  white,  flat,  limited  to  lower  0.66  anteriorly,  replaced 
dorsally  by  elongate  scales.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50;  in  lateral  view  flat  on  disc.  Interspaces  flat, 
irregularly,  shallowly  impressed,  odd  interspaces  slightly  wider  than  even  ones,  interspaces  4—6  not  prominent  at  apices. 
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Scales  on  interspaces  similar  to  scales  on  pronotum  but  most  slightly  broader  and  more  ovate,  in  triple  rows  on  each  inter- 
space, in  most  specimens  scales  on  interspaces  5 to  7 slightly  broader  and  lighter  than  scales  on  other  interspaces;  sutural 
interspaces  with  flat,  oval  white  scales  in  dense  basal  cluster  and  in  uninterrupted  sutural  rows;  strial  scales  narrower  and 
more  nearly  parallel  sided,  jbut  of  same  color  as  scales  on  interspaces.  Pygidium:  in  male  narrowly  exposed,  rounded  at  apex, 
very  slightly  oblique;  in  female,  pygidium  flat,  narrowed  to  rounded  apex,  strongly  oblique,  producted  well  distad  of  elytral 
apices.  Abdomen:  in  male  sterna  3—4  and  median  portion  of  sternum  5 convex  medially,  sternum  5 strongly,  broadly  con- 
stricted medially,  posteromedian  portion  of  segment  prominent,  posterior  margin  slightly  producted  posteriorly.  Femora: 
narrow  at  base,  gradually  inflated  distally,  profemur  and  metafemur  subequal  in  width.  Tibiae:  pro-  and  mesotibae  with 
stout,  conical  to  feebly  curved  mucrones,  mucro  on  metatibia  slightly  more  slender,  feebly  curved,  oblique.  Male  genitalia: 

(Fig.  265).  Spiculum  ventrale:  (Fig.  170).  Spermatheca:  (Figs.  235,  236). 

Discussion.—  A relatively  small  Microty chius,  probably  a bud  predator;  adults  taken  on 
Mimosa  albida  (3.4  mi  W Xilitla,  S.L.P.,  and  8.3  mi  SE  El  Cameron,  Oaxaca,  Mexico),  M. 
goldmanii  (7.7  mi  S Ejutla,  and  18  mi  SE  Tlacolula,  Oaxaca,  Mexico),  M.  mixtecana  (4.4  mJ 
SE  Acatepec,  Puebla,  Mexico),  M.  xanti  (2.7  mi  NE  El  Cameron,  Oaxaca,  Mexico),  and 
M.  nelsonii  (20  mi  E Acapulco,  Guerrero,  Mexico);  known  from  Mexico  and  Central  America 
(Fig.  251),  and  from  Argentina  and  Brazil  (Fig.  273);  299  specimens  examined. 

Adults  of  S.  americana  have  been  collected  in  January,  March,  April,  June,  July,  August, 
September  and  October.  Larvae,  presumably  those  of  S.  americana,  emerged  from  flower  buds 
of  M.  mixtecana  collected  4.4  mi  SE  Acatepec,  Puebla,  Mexico,  but  died  before  pupating. 

Several  more  or  less  morphologically  distinct  forms  are  included  in  S.  americana.  These  differ 
slightly  in  size,  color  of  scales,  rostrum  length  and  relative  length  of  the  distal  portion  of  the 
rostrum,  but  not  in  the  male  genitalia.  A form  with  narrow  metallic  green  scales  on  the  pro- 
notum and  elytral  interspaces  occurs  throughout  Mexico  and  Central  America.  This  form  is 
intermediate  in  size  (male  1.59—1.67  (1.62)  mm,  female  1.67—1.92  (1.81)  mm  in  length). 

It  has  been  collected  on  Mimosa  albida.  Other  specimens  from  Mexico  and  Central  America 
have  greenish  ochreous  to  greenish  gray  scales.  These  tend  to  be  smaller  (males  1.46-1.64 
(1.54)  mm,  female  1.62—1.92  (1.79)  mm  in  length)  (very  small  individuals  may  be  confused 
with  S.  nana).  The  non-metallic  specimens  have  been  taken  on  the  other  plants  listed  above. 

The  Argentine  specimens  and  specimens  from  the  state  of  Mato  Grosso,  Brazil,  also  lack 
metallic  scales  but  have  the  scales  on  interspaces  4—6  distinctly  broader  and  lighter  than  those 
on  the  other  interspaces.  These  are  also  relatively  small  in  size  (males  1.54—1.82  (1.68)  mm, 
females  1.64—1.79  (1.76)  mm  in  length).  Specimens  from  eastern  Brazil  are  larger  (males 
1.92-1.95  (1.94)  mm,  females  2.00-2.13  (2.05)  mm  in  length)  and  have  the  rostrum  very 
long  and  slender  (in  male,  rostrum  1.10—1.14  (1.12)x,  in  female  1.13—1.40  (1.32)x  pronotum 
length,  distal  portion  in  male  35-38  (37)%,  in  female  47-49  (48)%  of  total  rostral  length). 

The  color  and  distribution  of  scales  in  these  large  individuals  is  similar  to  that  in  the  Argentine 
series. 

One  member  of  the  type-series  of  S.  americana,  labelled  “Chontales  Jason”,  is  S.  ochreosa. 

15— Sibinia  (Microty chius)  nana,  new  species 
(Figs.  171,  237,  266,  274) 

Holotype.—  Male,  MEXICO:  Oaxaca,  1 mi  SE  Rio  Hondo,  22  July,  1974,  Clark,  Murray, 
Ashe,  Schaffner  (USNM  #75419). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Para  types.—  Same  data  as  holotype  (66);  MEXICO:  Oaxaca,  2.7  mi  NW  El  Cameron,  21-22 
July,  1974,  Clark,  Murray,  Ashe,  Schaffner  (9);  total  75,  distributed  to  various  collections. 

Diagnosis.—  Rostrum  not  abruptly  narrowed  distad  of  antennal  insertions;  scales  on  pro- 
notum and  elytra  recumbent  uniformly  gray  to  pale  olivaceous;  hind  margin  of  eye  raised  by 
distance  somewhat  greater  than  diameter  of  one  ocular  facet;  internal  sac  bearing  large  spines 
throughout  its  entire  length. 
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Description.—  Length:  male  1.34-1.51  mm,  female  1.34-1.54  mm.  Width:  male  0.64-0.75  mm,  female  0.66-0.78 
mm.  Integument:  black;  tibiae,  tarsi  and  distal  portion  of  rostrum  piceous,  antennae  ferruginotestaceous.  Head:  scales  on 
vertex  elongate,  narrow,  apically  blunt  to  truncate,  uniformly  gray  to  olivaceous.  Eye:  height  ca.  1.6x  length;  in  dorsal  view 
feebly  convex  posteriorly,  flattened  anteriorly;  hind  margin  raised  by  distance  somewhat  greater  than  diameter  of  one  ocular 
facet.  Frons:  narrowed  posteriorly,  in  lateral  view  nearly  flat,  continuous  with  vertex  of  head.  Rostrum:  male  0.66-0.78x, 
female  0.91-1.10x  pronotum  length.  In  dorsal  view  feebly  tapered  to  antennal  insertions,  more  strongly  tapered  to  tip;  in 
dorsal  profile  feebly  to  strongly  rounded  at  extreme  base,  broadly  curved  over  antennal  insertions.  Distal  portion  in  male 
short  38-41%  of  total  rostral  length,  in  lateral  view  slightly  tapered,  lateral  sulcus  obsolete  about  halfway  to  tip;  in  female, 
distal  portion  longer,  40—43%  of  total  rostral  length,  more  strongly  tapered,  lateral  sulcus  giving  way  to  row  of  punctures 
which  extend  about  halfway  to  tip.  Dorsomedian  carina  feebly  developed.  Scales  feebly  raised  on  dorsolateral  portions  of 
rostrum  and  laterally  on  frons.  Prothorax : in  dorsal  view  sides  feebly  rounded  at  base;  in  lateral  view  evenly,  broadly  convex, 
subapical  constriction  obsolete  on  dorsum.  Scales  on  pronotum  elongate,  attenuate,  apically  blunt,  scales  on  lower  portion 
of  pleuron  elongate  oval,  flat,  white,  replaced  dorsally  by  more  elongate  scales.  Elytra:  in  dorsal  view  sides  subparallel  distad 
of  humeri;  in  lateral  view  flat  on  disc.  Interspaces  flat,  shallowly,  irregularly  impressed,  apices  of  interspaces  4-6  not  prom- 
inent. Scales  on  interspaces  longer  and  more  slender  than  scales  on  pronotum;  in  triple  rows  on  each  interspace,  scales  in 
lateral  rows  recumbent,  scales  in  median  rows  slightly  broader  and  very  feebly  raised;  strial  scales  narrower  and  more  nearly 
linear  than  scales  on  interspaces;  sutural  interspaces  with  small  white  oval  scales  forming  basal  patch  and  complete  sutural 
row.  Pygidium:  narrowly  exposed,  in  male  convex,  subtruncately  rounded  at  apex;  in  female,  pygidium  feebly  narrowed  to 
rounded  apex,  very  slightly  .oblique,  not  producted  beyond  elytral  apices.  Abdomen:  sternum  5 in  male  feebly,  broadly  con- 
cave medially,  scales  on  median  portion  unmodified,  subapical  constriction  feebly  developed  laterally,  posterior  margin  of 
segment  narrowly,  evenly  concave;  in  female,  sternum  5 broadly  constricted,  posteromedian  portion  of  segment  prominent, 
posterior  margin  slightly  producted  posteriorly.  Femora:  narrow  at  base,  moderately  stout,  rapidly  inflated  in  basal  0.25. 
Tibiae:  pro-  and  mesotibiae  with  stout,  curved  mucrones;  metatibial  mucro  oblique.  Male  genitalia:  (Fig.  266).  Spiculum 
ventrale:  (Fig.  171).  Spermatheca:  (Fig.  237). 

Discussion.—  A minute  Microty  chius  bud  predator  of  Mimosa  eurycarpa ; known  from  the 
type-series  from  the  state  of  Oaxaca,  and  from  specimens  excluded  from  the  type-series  from 
the  states  of  Nayarit,  Sinaloa,  and  Oaxaca,  Mexico  (Fig.  274);  202  specimens  examined. 

Adults  of  S.  nana  were  collected  on  the  host  at  several  localities  in  the  state  of  Oaxaca  in 
July  and  August.  They  were  reared  from  larvae  which  emerged  from  flower  buds  of  the  host 
collected  2.7  mi  NW  El  Cameron,  Oaxaca.  Adults  were  noted  in  pupal  cells  between  3 and  16 
August,  1974. 

Adults  of  S.  nana  resemble  those  of  S.  americana,  but  are  distinguished  by  their  smaller 
size,  more  convex  eyes  which  have  the  hind  margins  less  distinctly  raised,  uniformly  gray  to 
olivaceous  scales  on  the  pronotum  and  elytra  and  by  the  male  genitalia  (cf.  Figs.  265,  266). 

16—Sibinia  ("Microty chius)  mendica,  new  species 
(Figs.  172,  238,  267,  273) 

Holotype.-  Male,  BRAZIL:  S2o  Paulo,  Ilha  dos  Buzios,  16  October— 4 November,  1963, 
Exp.  Dep.  Zool.  (MZSP). 

Allotype.—  Female,  same  data  as  holotype  (MZSP). 

Paratypes.—  Same  data  as  holotype  (2,  USNM,  WEC). 

Diagnosis.—  Scales  on  pronotum  and  elytra  uniformly  elongate,  narrow,  attenuate,  pale, 
aeneous,  recumbent;  distal  portion  of  rostrum  in  female  short,  fine,  strongly  attenuate;  stern- 
um 5 of  male  shallowly  concave;  internal  sac  unarmed  in  proximal  0.50  (Fig.  267). 

Description.—  Length:  male,  1.62-1.72  mm,  female  1.74  mm.  Width:  male  0.86-0.91  mm,  female  0.97  mm. 
Integument:  black;  legs  and  rostrum  rufopiceous,  antennae  ferruginotestaceous.  Head:  scales  on  vertex  narrow,  acuminate, 
aeneous.  Frons:  slightly  narrower  than  rostrum  at  base,  not  narrowed  posteriorly,  in  lateral  view  flat,  continuous  with 
vertex  of  head.  Eye:  small,  height  ca.  1.6x  length;  in  dorsal  view  feebly  convex;  hind  margin  distinctly  raised  by  distance 
ca.  equal  to  combined  diameters  of  two  ocular  facets  .Rostrum:  male  1.03-1.14x,  female  1.05-1.22x  pronotum  length. 

In  dorsal  view  sides  feebly  tapered  from  base  to  somewhat  basad  of  antennal  insertions,  narrowed  distad  of  insertions,  sides 
of  distal  portion  subparallel;  in  dorsal  profile  broadly,  nearly  evenly  arcuate  fromJbase  to  tip  in  male,  more  strongly  curved 
in  basal  0.33  in  female.  Dorsomedian  carina  distinct.  Distal  portion  in  male  short,  36-37%  of  total  rostral  length,  in  lateral 
view  distinctly  tapered  to  tip,  lateral  sulcus  distinct  almost  to  tip;  in  female,  distal  portion  somewhat  longer,  42-44%  of 
total  rostral  length,  in  lateral  view  more  finely  tapered,  lateral  sulcus  becoming  obsolete  in  distal  0.75.  Prothorax:  in  dorsal 
view  sides  subparallel  in  basal  0.50,  strongly  rounded  apically  to  feebly  developed  subapical  constriction;  in  lateral  view 
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Fig.  274-279,  Sibinia  sppc  distribution  records:  274,  S.  nana;  275,  S.  robusta  and  S.  zapoteca;  276,  S.  vagabunda;  277, 
S.  fastigiata  and  S.  seminicola;  278,  S.  ochreosa;  279,  S.  peruana. 
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slightly  convex  in  posterior  0.25,  flattened  anteriorly  subapical  constriction  obsolete  on  dorsum.  Scales  on  lower  portion  of 
pleuron  oblong,  flat,  whitish,  limited  to  lower  0.75  anteriorly,  replaced  dorsally  by  elongate  scales.  Elytra:  in  dorsal  view 
sides  broadly,  feebly  curved  in  basal  0.66,  more  strongly  rounded  apically;  in  lateral  view  moderately  strongly,  evenly  con- 
vex in  basal  0.75.  Interspaces  flat,  moderately  deeply  impressed,  subequal  in  width,  apices  of  interspaces  4-6  not  prominent. 
Scales  in  triple  rows  on  each  interspace;  sutural  interspaces  with  oval  white  scales  in  basal  cluster  and  in  incomplete  row  ad- 
jacent to  suture  which  is  interrupted  medially  on  disc  and  subapically;  strial  scales  much  narrower  than  scales  on  interspaces. 
Pygidium:  narrowly  exposed,  in  male  feebly  convex,  broadly,  evenly  rounded  apically;  in  female,  pygidium  about  as  in  male 
except  slightly  more  narrowly  rounded  apically,  slightly  oblique.  Abdomen:  in  male,  sterna  3—4  flat  medially,  sternum  5 
shallowly  but  distinctly  concave  medially,  scales  unmodified,  not  subapically  constricted,  posterior  margin  broadly,  shallowly 
concave;  in  female,  sterna  3-4  and  anterior  portion  of  sternum  5 convex  medially,  sternum  5 distinctly  constricted  subapically, 
posteromedian  portion  of  segment  slightly  prominent,  posterior  margin  slightly  producted  posteriorly.  Femora:  narrow  at 
base,  profemur  gradually  but  distinctly  inflated  distally,  metafemur  more  elongate  but  subequal  to  profemur  in  width. 

Tibiae:  each  with  small  acute  horizontal  apical  mucro,  protibial  mucro  smaller.  Male  genitalia:  (Fig.  267).  Spiculum  ventrale: 
(Fig.  172).  Spermatheca:  (Fig.  238). 

Discussion.—  A relatively  small  Microty chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  the  state  of  Sao  Paulo,  Brazil  (Fig.  273). 

S.  mendica  resembles  and  is  possibly  related  to  S.  americana  from  which  it  is  distinguished 
by  the  characters  listed  in  the  diagnoses  of  the  two  species. 

The  zapoteca  Group 

Diagnosis.—  Eye  oblong,  flat,  hind  margin  not  at  all  raised;  rostrum  elongate,  slender, 
strongly  acuminate  in  female;  article  II  of  male  protarsus  concave  on  inner  surface  (but 
S.  bellula  and  S.  collibita  known  from  females  only). 

Discussion.—  Like  the  aspersa  group,  the  zapoteca  group  includes  one  widespread  species 
S.  zapoteca  of  Mexico,  Central  America,  and  Brazil  (Figs.  273,  275),  and  three  apparently 
more  restricted  species,  S.  robusta  of  Panama  (Fig.  275),  and  S.  bellula  and  S.  collibita  of 
Brazil  (Fig.  273).  The  relatively  large  size  of  the  adults  indicates  that  they  are  seed  predators. 

S.  zapoteca  has  hosts  in  the  genus  Mimosa  which  resemble  and  are  apparently  related  to  the 
hosts  of  some  championi,  aspersa,  americana,  vagabunda,  and  seminicola  group  members,  and 
S.  zapoteca  occurs  in  microsympatry  with  some  of  these.  Hosts  of  the  other  three  zapoteca 
group  members  are  unknown. 

11—Sibinia  (Microty chius)  zapoteca,  new  species 
(Figs.  173,  243,  268,  273,  275,  280) 

Holotype.  - Male,  MEXICO:  Oaxaca,  8.3  mi  SE  El  Cameron,  July  24,  1974,  Clark,  Murray, 
Ashe,  Schaffner  (USNM  #75420). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratvnes.  — Same  data  as  holotype  (1);  MEXICO:  Oaxaca,  11.3  mi  SE  Totolapan,  July  21,  1974,  Clark,  Murray, 

Ashe,  Schaffner  (1);  Morelos,  Cuautla,  VII-27-1961,  F.  Pacheco  M.  (1).  GUATEMALA:  Antigua,  X-1965,  N.L.H.  Krauss  (1); 

3 mi  N Panajachel,  6400’,  VII-28  1974,  C.W.  & L.B.  O’Brien  & Marshall  (1),  6 mi  NE  Huehuetenango,  6200’  VII-30-1974, 
O’Briens  & Marshall  (1).  EL  SALVADOR:  Cab.,  3 mi  SE  Ilobasco,  2100’,  VI-9-1974,  C.W.  & L.B.  O’Brien  & Marshall  (1), 
HONDURUS:  S.C.Y.,  Lago  Yojoa,  V1I-21-1974,  C.W.  & L.  O’Brien  & Marshall  (1).  BRAZIL:  Territorio  Rio  Branco,  Boa  Vista, 
27  July,  1957,  Moacir  Alvarenga,  ex.  colec&o  M.  Alvarenga  (1);  total  9,  distributed  to  various  collection. 

Diagnosis.—  (Fig.  280).  Elytra  evenly  rounded,  apices  of  interspaces  4—6  not  prominent; 
elongate  fulvous  scales,  and  darker,  narrower  ferruginous  scales  intermixed  on  pronotum, 
elytra  and  femora;  scales  in  median  row  on  each  elytral  interspace  elongate,  narrow,  suberect. 

Description.—  Length:  male  2.23—2.56  (2.41)  mm,  female  2.05—2.62  (2.40)  mm.  Width:  male  1.18-1.49  (1-34) 
mm,  female  1.12-1.39  (1.30)  mm.  Integument:  rufopiceous,  sterna  slightly  darker, //eac?:  scales  on  vertex  elongate,  apically 
truncate.  Eye:  height  ca.  1.3x  length;  in  dorsal  view  flat  to  distinctly  convex;  hind  margin  feebly  raised  by  distance  ca.  equal 
to  diameter  of  one  ocular  facet.  Frons:  distinctly  narrowed  posteriorly,  in  lateral  view  nearly  flat,  continuous  with  vertex  of 
head.  Rostrum:  male  0.96-1.13  (1.02)x,  female,  0.93-1.07  (1.03)x  pronotum  length.  In  dorsal  view  distinctly  tapered  from 
base  to  antennal  insertions,  sides  of  distal  portion  subparallel;  in  dorsal  profile  not  rounded  at  base,  curved  over  antennal 
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insertions.  Dorsomedian  carina  obsolete.  Scales  elongate,  parallel  sided  or  attenuate,  apically  truncate,  feebly  raised  through- 
out. Distal  portion  in  male  moderately  long,  37-53  (44)%  of  total  rostral  length,  feebly  tapered,  lateral  sulcus  distinct  in 
proximal  0.50;  in  female,  distal  portion  not  longer,  37-49  (45)%  of  total  rostral  length,  feebly  tapered,  lateral  sulcus  be- 
coming obsolete  just  distad  of  antennal  insertions.  Prothorax:  in  dorsal  view  sides  subparallel  at  base;  in  lateral  view  distinctly 
evenly  convex,  subapical  constriction  feebly  developed  on  dorsum;  scales  on  pronotum  elongate,  parallel  sided  to  attenuate, 
apically  truncate,  striate  recumbent  scales  laterally  arid  in  dorsomedian  vitta  white  to  fulvous,  scales  in  broad  lateromedian 
vittae  ferruginous,  distinctly  narrower  than  fulvous  scales;  scales  on  lower  portion  of  pleuron  oblong,  pale  fulvous,  extending 
onto  lateral  portions  of  pronotum  anteriorly  and  posteriorly,  elongate  ferruginous  scales  interspersed  among  oblong  scales 
medially  on  upper  portion.  Elytra:  in  dorsal  view  sides  feebly  rounded  in  basal  0.50;  in  lateral  view  broadly,  evenly  convex. 
Interspaces  flat,  feebly  impressed,  subequal  in  width,  apices  of  interspaces  4-6  not  prominent.  Scales  in  irregular  triple  or 
quadruple  rows  on  each  interspace;  scales  in  median  rows  suberect,  slightly  decurved,  attentuate,  pale  to  dark  ferruginous; 
scales  in  lateral  rows  recumbent,  imbricated,  oblong,  apically  truncate;  fulvous  and  ferruginous  scales  forming  diffuse  pat- 
tern; sutural  interspaces  with  slightly  broader,  apically  rounded  pale  fulvous  scales  at  base;  strial  scales  much  narrower  than 
recumbent  scales  on  interspaces,  ferruginous.  Pygidium:  in  male  broadly  convex,  narrowed  slightly  to  rounded  apex,  perpen- 
dicular; in  female,  pygidium  flat,  strongly  oblique,  strongly  narrowed  to  rounded  apex,  extending  well  beyond  elytral  apices. 
Abdomen:  sternum  5 in  male  feebiy  concave  medially,  scales  unmodified,  extreme  posterior  portion  of  segment  feebly  con- 
stricted, posteromedian  portion  not  promineriit,  posterior  margin  feebly  concave;  in  female,  sternum  5 broadly  constricted 
subapically,  posteromedian  portion  prominent,  posterior  margin  distinctly  producted  posteriorly.  Femora:  narrow  at  base, 
profemur  gradually,  moderately  strongly  inflated  in  distal  0.66,  metafemur  slightly  more  elongate  and  slightly  wider  than 
profemur.  Tibiae:  pro-  and  mesotibiae  with  short,  slender  curved  horizontal  mucrones,  metatibia  with  shorter,  straight,  nearly 
perpendicular  mucro.  Male  genitalia:  (Fig.  268).  Spiculum  ventrale:  (Fig.  173).  Spermatheca:  (Fig.  243). 

Discussion .—  A relatively  larg q Micro  ty  chius,  probably  a seed  predator;  adults  collected  on 
Mimosa  albida;  known  from  the  type-series  from  the  states  of  Morelos  and  Oaxaca,  Mexico, 
Guatemala,  El  Salvador,  Honduras,  and  Brazil  (Figs.  273,  275);  two  males  from  Vila  Velha, 
Parana,  Brazil  (CWO)  excluded  from  the  type-series. 

Adults  of  S.  zapoteca  have  been  collected  in  July,  August,  and  October.  The  holotype  and 
allotype  were  collected  by  sweeping  M.  albida  and  were  microsympatric  with  adults  of  S',  con- 
ferta  and  S.  americana  at  the  type-locality. 

The  paratype  from  Morelos,  Mexico,  differs  slightly  from  the  holotype  in  the  distinctly 
convex  eyes  and  paler  scales.  The  paratype  from  Guatemala  is  larger  than  the  holotype,  and 
has  paler  scales  in  a more  discrete  pattern.  The  Brazilian  paratype  also  has  pale  scales  which 
are  more  strongly  differentiated  into  flat  elongate-oval,  and  narrow  forms  than  are  the  corres- 
ponding scales  in  the  holotype.  The  range  of  variation  among  these  specimens  is  somewhat 
greater  than  that  observed  within  populations  of  other  Sibinia , and  more  than  one  species 
may  be  involved.  The  two  males  from  Vila  Velha,  Parana,  Brazil,  are  larger  than  the  types 
(2.72  mm  long),  have  longer,  more  fully  erect  seta-like  scales  on  the  elytral  interspaces,  and 
have  the  first  abdominal  sternum  somewhat  prominent  and  glabrous. 

78  —Sibinia  ( Micro ty chius)  robusta,  new  species 
(Figs.  269,  275) 

Holotype.—  Male,  PANAMA:  Canal  Zone,  Summit,  November,  1943,  N.F.H.  Krauss, 

Pres,  by  Com.  Inst.  Ent.  B.M.  1948-503  (BMNH). 

Diagnosis.—  Pronotum  with  large  mediobasal  patch  of  round  white  scales;  sutural  elytral 
interspaces  with  alternating  patches  of  white  and  ferruginous  scales;  scales  in  median  rows 
on  elytral  interspaces  slightly  longer  and  more  distinctly  raised  than  scales  in  lateral  rows. 

Description. — Length:  2.23  mm.  Width:  1.32  mm.  Integument:  piceous;  shading  to  rufopiceous  on  femora,  test- 
aceous distally  on  tibiae,  tarsi,  antennae  and  distal  portion  of  rostrum.  Head:  scales  on  vertex  elongate,  slightly  attenuate, 
apically  truncate,  fulvous.  Eye:  height  ca.  1.5x  length;  in  dorsal  view  flat;  hind  margin  feebly  raised  by  distance  ca.  equal 
to  diameter  of  one  ocular  facet.  Frons:  narrowed  posteriorly,  in  lateral  view  nearly  flat,  continuous  with  vertex  of  head. 
Rostrum:  0.86x  pronotum  length.  In  dorsal  view  tapered  from  base  to  antennal  insertions,  more  strongly  tapered  from 
there  to  tip;  in  dorsal  profile  broadly  rounded  at  base,  very  feebly  curved  over  antennal  insertions.  Distal  portion  short, 

40%  of  total  rostral  length,  tapered,  lateral  sulcus  distinct  about  halfway  to  tip.  Dorsomedian  carina  obsolete.  Scales  on 
sides  broad,  parallel  sided,  apically  truncate,  white,  scales  on  dorsum  narrower,  attenuate,  feebly  raised,  not  prominent 
over  eyes.  Prothorax:  in  dorsal  view  sides  strongly  rounded  from  base  to  subapical  constriction;  in  lateral  view  broadly, 
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evenly  convex  from  base  to  apex,  subapical  constriction  feebly  developed  on  dorsum.  Pronotum  with  oblong,  apically 
rounded,  white  nonstriate  scales  on  extreme  lateral  portions  and  in  large  mediobasal  patch,  and  with  elongate,  attenuate, 
apically  truncate,  uniformly  feebly  raised,  white  scales,  pale  fulvous  scales,  and  darker  fulvous  scales,  dark  scales  intermixed 
among  lighter  ones;  scales  on  lower  portion  of  pleuron  similar  to  oblong  white  scales  on  pronotum,  extending  onto  dorso- 
lateral portions,  there  interspersed  among  elongate  scales.  Elytra:  in  dorsal  view  humeri  prominent,  sides  subparallel  in 
basal  0.50;  in  lateral  view  convex  medially.  Interspaces  flat,  deeply  impressed,  odd  interspaces  not  distinctly  wider  than 
even  ones,  apices  of  interspaces  4-6  not  prominent.  Interspaces  with  short,  oval  apically  rounded  scales  and  much  longer, 
attenuate,  apically  truncate  scales  intermixed;  oval  scales  white,  elongate  scales  darker  shades  of  fulvous  according  to  width 
with  narrower  scales  darkest  and  most  distinctly  striate,  light  and  dark  scales  forming  diffuse  tesselate  pattern;  scales  in 
triple  rows  on  each  interspace,  scales  in  lateral  rows  recumbent  to  feebly  raised  but  each  interspace  with  median  row  of 
more  distinctly  raised,  longer  scales;  strial  scales  narrower  than  scales  on  interspaces;  sutural  interspaces  with  oblong,  white, 
flat,  scales  forming  dense  basal  patch,  also  dense  throughout  length  of  interspaces  except  where  interrupted  by  band  of 
narrower  fulvous  scales  medially.and  toward  apices.  Pygidium:  narrowly  exposed,  feebly  convex,  feebly  narrowed  to 
rounded  apex.  Abdomen:  sternum  5 feebly  convex  medially,  subapical  constriction  obsolete,  posterior  margin  of  segment 
not  emarginate.  Tibiae:  pro-  and  mesotibiae  with  slender  curved  mucrones;  metatibial  mucro  stouter,  straight,  oblique. 

Male  genitalia:  (Fig.  269). 

Discussion .—  A relatively  large  Microtychius,  probably  a seed  predator;  host  unknown, 
known  only  from  the  male  holotype  from  the  Panama  Canal  Zone  (Fig.  275). 

19—Sibinia  (Microtychius)  bellula,  new  species 
(Fig.  273) 

Holotype.- female,  BRAZIL:  Goias,  Paraiso,  8-14  February,  1962,  J.  Bechyne  col.  (MZSP). 

Diagnosis.—  Elongate,  rostrum  long,  distal  portion  acuminate;  elytral  interspaces  with  large 
subrectangular  pale  fulvous  scales,  smaller  oblong  ferruginous  scales,  and  narrower,  lustrous 
rufopiceous  scales  in  irregular  pattern;  each  interspace  with  median  row  of  narrow,  suberect 
scales. 

Description.  — Length:  2.59  mm.  Width:  1.49  mm.  Integument:  black;  tarsi,  antennae  and  distal  portion  of  rostrum 
rufopiceous.  Head:  scales  on  vertex  elongate,  broad,  subparallel  sided,  apically  bluntly  rounded.  Frons:  distinctly  narrowed 
posteriorly,  in  lateral  view  rounded  continuously  with  base  of  rostrum  but  separate  from  vertex  of  head.  Eye:  small,  height 
ca.  1.7x  length.  Rostrum:  long,  slender,  1.14x  pronotum  length.  In  dorsal  view  distinctly  tapered  from  base  to  antennal  in- 
sertions, distal  portion  attenuate;  in  dorsal  profile  feebly  rounded  at  base,  straight  to  antennal  insertions,  broadly  curved 
over  insertions.  Dorsomedian  carina  obsolete,  lateral  and  dorsolateral  carinae  prominent.  Distal  portion  moderately  long,  47% 
of  total  rostral  length,  in  lateral  view  slender,  acuminate,  lateral  sulcus  deep  in  proximal  0.50,  feebly  indicated  distally  by 
row  of  shallow  punctures.  Scales  uniformly  elongate,  subparallel  sided,  apically  truncate,  recumbent,  those  on  dorsum 
slightly  raised.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50,  strongly  rounded  anteriorly  to  feebly  developed  sub- 
apical constriction;  in  lateral  view  strongly,  nearly  evenly  convex  from  base  to  apex.  Scales  on  pronotum  elongate,  subparallel 
sided,  apically  truncate,  broad  pale  fulvous  scales  forming  complete  median  vitta  and  interspersed  sparsely  among  narrower, 
lustrous  ferruginous,  slightly  raised  scales  on  lateral  portions;  lower  portion  of  pleuron  with  oblong  to  subrectangular  pale 
scales,  similar  scales  sparsely  interspersed  among  elongate  scales  on  upper  0.33.  Elytra:  in  dorsal  view  sides  subparallel  in 
basal  0.66;  in  lateral  view  flat  at  base,  broadly,  evenly  convex  in  posterior  0.66.  Interspaces  flat,  subequal  in  width,  apices 
of  interspaces  4-6  feebly  prominent.  Scales  in  triple  rows  on  each  interspace,  lateral  rows  with  large  subrectangular  pale 
fulvous  scales,  smaller  oblong  pale  ferruginous  scales,  and  narrower,  linear,  lustrous  rufopiceous  scales  which  form  irregular 
pattern  throughout,  scales  in  median  row  on  each  interspace  narrow,  attenuate,  suberect,  matching  adjacent  scales  in  lateral 
rows  in  color;  strial  scales  narrower  than  recumbent  scales  in  lateral  rows,  uniformly  pale  fulvous.  Pygidium:  broadly,  exposed 
strongly  oblique,  flat,  strongly  narrowed  to  acutely  rounded  apex.  Abdomen:  sterna  3-4  flat  medially,  posteromedian 
portion  of  sternum  5 broadly  flared  downward,  narrowed  and  producted  posteriorly  beyond  elytral  apices.  Femora:  narrow 
at  base,  gradually,  moderately  strongly  inflated  distally,  profemur  slightly  wider  than  metafemur.  Tibiae:  each  with  short, 
acute  apical  mucro. 

Discussion.—  A relatively  large  Microtychius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  female  holotype  from  the  state  of  Goias,  Brazil  (Fig.  273). 

80 —Sibinia  (Microtychius)  collibita,  new  species 
(Figs.  242,  273) 

Holotype.—  Female,  BRAZIL:  Goias,  Dianopolis,  16—22  January,  1962,  J.  Bechyne  col. 
(MZSP). 

Diagnosis.—  Scales  on  pronotum  uniformly  elongate,  narrow,  fulvoferruginous,  recumbent, 
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pronotum  also  with  mediobasal  patch  of  white  oval  scales;  scales  on  elytral  interspaces  uni- 
formly recumbent,  elongate,  narrow,  pale  whitish  scales  and  fulvoferruginous  scales  forming 
irregular  pattern. 

Description.  — Length:  2.21  mm.  Width:  1.30  mm.  Integument:  piceous,  tarsi,  antennae  and  distal  portion  of  rostrum 
ferrugino-testaceous.  Head:  scales  on  vertex  elongate,  narrow,  apically  bluntly  rounded.  Fr{ons:  narrower  than  base  of  rostrum, 
but  not  narrowed  posteriorly,  in  lateral  view  flat,  continuous  with  vertex  of  head.  Eye:  moderately  large,  height  ca.  1.5x  length, 
in  dorsal  view  broadly,  feebly  convex;  hind  margin  feebly  raised  by  distance  ca.  equal  to  diameter  of  one  ocular  facet.  Rostrum: 
1.06x  pronotum  length.  In  dorsal  view  slightly  tapered  from  base  to  antennal  insertions,  more  strongly  tapered  from  there  to 
narrow  tip;  in  dorsal  profile  feebly  rounded  at  base,  broadly,  evenly  arcuate  from  just  distad  of  base  to  tip.  Dorsomedian  carina 
distinct.  Distal  portion  moderately  long,  40%  of  total  rostral  length,  in  lateral  view  acuminate,  lateral  sulcus  obsolete  in  distal 
0.66.  Scales  uniformly  elongate,  narrow,  apically  bluntly  rounded,  recumbent.  Prothorax:  in  dorsal  view  sides  subparallel  in 
basal  0.33,  strongly  rounded  anteriorly  to  feebly  developed  subapical  constriction;  in  lateral  view  strongly,  evenly  convex  from 
base  to  apex.  Scales  on  lower  portion  of  pleuron  oblong,  feebly  impressed,  white,  limited  to  lower  0.66  medially,  but  extending 
onto  extreme  anterolateral  and  posterolateral  portions  of  pronotum,  replaced  dorsally  by  elongate  scales.  Elytra:  in  dorsal 
view  widest  just  behind  humeri,  sides  slightly  convergent  in  basal  0.66,  broadly  rounded  from  there  to  apices;  in  lateral  view 
broadly,  evenly  convex  from  base  to  apices.  Interspaces  flat,  subequal  in  width,  moderately  deeply,  irregularly  impressed; 
apices  of  interspaces  4-6  feebly  prominent.  Scales  in  triple  rows  on  each  interspace,  sutural  interspaces  with  row  of  oval  white 
scales,  this  interrupted  by  narrow  fulvous  scales  in  basal  0.25  and  subapically;  strial  scales  narrower  than  scales  on  interspaces. 
Pygidium:  broadly  exposed,  oblique,  nearly  flat,  strongly  narrowed  posteriorly  to  acutely  rounded  apex.  Abdomen:  sterna  3-4 
and  anterior  portion  of  sternum  5 broadly  convex  medially,  sternum  5 broadly,  strongly  constricted  medially,  posteromedian 
portion  of  segment  narrow,  prominent,  producted  posteriorly  beyond  elytral  apices.  Femora:  narrow  at  base,  gradually,  not 
strongly  inflated  distally.  Tibiae:  each  with  minute  acute  apical  mucro.  Spermatheca:  (Fig.  242). 

Discussion.—  A relatively  large  Micro ty chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  female  holotype  from  the  state  of  Goias,  Brazil  (Fig.  273). 

The  vagabunda  Group 


Diagnosis.  — Moderately  large,  elongate;  rostrum  nearly  straight,  strongly  tapered  distally  in 
male,  acuminate  in  female;  with  elongate,  linear  scales,  and  broader,  rounded  scales;  linear 
scales  in  median  row  on  each  elytral  interspace  slightly  raised  to  suberect;  all  scales  uniformly 
gray  to  pale  fulvous;  apical  orifice  of  median  lobe  large. 

Discussion.—  The  vagabunda  group  contains  two  species,  S.  vagabunda,  which  occurs  in 
Mexico,  Central  America,  and  Brazil,  and  S.  varga  of  Brazil  (Fig.  273,  276).  The  species  are 
probably  seed  predators,  but  habits  of  larvae  are  unknown.  S.  vagabunda  has  hosts  in  the  genus 
Mimosa  which  closely  resemble  hosts  of  some  championi,  aspersa,  americana,  zapoteca,  and 
seminicola  group  members,  and  occurs  in  microsyjnpatry  with  some  of  these.  The  host  of 
S.  varga  is  unknown. 

81  —Sibinia  (Microty chius)  vagabunda,  Champion 
(Figs.  174,  259,  260,  270,  281) 

Sibinia  vagabunda  Champion  1903:  211.  Klima  1934;  Blackwelder  1947.  Holotype,  male:  Capetillo,  Guatemala  (BMNH). 
Sibinia  fuscipes  Champion  1910:  211.  Klima  1934;  Blackwelder  1947.  Holotype,  male:  San  Jeronimo,  Guatemala  (BMNH), 

NEW  SYNONOMY. 

Diagnosis.—  (Fig.  281).  Rostrum  nearly  straight,  strongly  tapered  distally  in  male,  acuminate 
in  female;  apical  orifice  of  median  lobe  large  (Fig.  270);  in  male,  second  article  of  protarsus 
concave  on  inner  lateral  surface  (Figs.  259,  260). 

Description.—  Length:  male  1.82-2.40  mm,  female  2.09-2.43  mm.  Width:  male  0.92-1.20  mm,  female  1.06-1.27 
mm.  Integument:  Piceous  to  black;  legs,  antennae  and  distal  portion  of  rostrum  rufopiceous.  Head:  scales  on  vertex  elongate, 
narrow,  apically  truncate.  Eye:  height  1.6x  width;  in  dorsal  view  broadly,  evenly  convex;  hind  margin  slightly  raised  by  dis- 
tance ca.  equal  to  diameter  of  one  ocular  facet.  Frons:  distinctly  narrower  than  base  of  rostrum,  in  lateral  view  nearly  flat, 
continuous  with  vertex  of  head.  Rostrum:  male  0.74-0.89x,  female  0.72-0. 84x  pronotum  length.  In  dorsal  view  tapered 
from  base  to  antennal  insertions,  abruptly  narrowed  distad  of  insertions,  strongly  so  in  female,  sides  of  distal  portion  sub- 
parallel; in  dorsal  profile  feebly  rounded  at  base,  straight  to  broadly,  evenly  curved  to  tip.  Dorsomedian  carina  obsolete.  Distal 
portion  in  male  short,  45—52%  of  total  rostral  length,  in  lateral  view  slightly  tapered,  lateral  sulcus  distinct  in  basal  0.66;  in 
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Fig.  280-281,  Sibinia  spp.,  habitus:  280,  S.  zapoteca,  female,  8.3  mi  SE  ElCamaron,  Oaxaca,  Mexico;  281,  S.  vagabunda,  male,  10  mi  E Acapulco,  Guerrero,  Mexico  (A,  lateral  view; 
B,  dorsal  view). 
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Fig.  282-283,  Sibinia  spp.,  habitus:  282,  S.  fastigiata,  female,  Coyame,  Veracruz,  Mexico;  283,  S.  seminicola,  male,  Brownsville,  Cameron  Co.,  Texas.(A,  lateral  view;  B,  dorsal  view). 
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female,  distal  portion  longer,  46-56%  of  total  rostral  length,  strongly  tapered  to  acuminate,  lateral  sulcus  becoming  obsolete 
just  distad  of  antennal  insertions.  Prothorax:  in  dorsal  view  strongly  rounded  in  basal  0.50,  more  broadly  rounded  apically; 
in  lateral  view  strongly  convex  in  posterior  0.66,  subapical  constriction  obsolete  on  dorsum.  Pronotum  and  upper  portion  of 
pleuron  with  oblong  to  ovate  recumbent  scales  and  elongate  narrow,  recumbent,  to  suberect  scales  intermixed;  scales  on 
lower  portion  of  pleuron  round,  flat,  these  replaced  by  elongate  scales  dorsally.  Elytra:  in  dorsal  view  sides  subparallel  in 
basal  0.66,  in  lateral  view  strongly  convex  medially.  Interspaces  flat,  feebly  impressed,  surface  minutely  rugulose,  odd  inter- 
spaces not  wider  than  even  ones,  apices  of  interspaces  4-6  feebly  prominent.  Scales  in  triple  rows  on  each  interspace,  scales 
in  median  rows  slightly  raised  to  suberect,  lateral  rows  with  round  to  oval  scales  and  elongate,  narrow  scales,  the  latter  more 
abundant  in  most  specimens;  sutural  interspaces  with  smaller,  more  dense  scales  which  are  about  the  same  shape  and  color  as 
scales  on  other  interspaces;  strial  scales  shorter  and  narrower  than  scales  in  median  rows  on  interspaces.  Pygidium:  broadly 
exposed,  in  male  slightly  convex,  broadly  rounded  apically,  perpendicular,  in  female  narrowed  to  acutely  rounded  apex, 
flat,  oblique,  extending  slightly  beyond  elytral  apices.  Abdomen:  in  male  sterna  3-4  and  anterior  portion  of  sternum  5 flat 
medially,  scales  unmodified,  sternum  5 feebly  constricted  subapically,  posterior  margin  of  segment  feebly,  shallowly  concave; 
in  female,  sterna  3-5  and  anterior  portion  of  sternum  5 feebly  convex  medially;  sternum  5 feebly  constricted  subapically 
posteromedian  portion  broad,  not  prominent,  posterior  margin  of  segment  nearly  straight.  Femora:  narrow  at  base,  pro- 
femur stout,  abruptly  inflated  in  basal  0.33,  metafemur  more  slender,  more  gradually  enlarged.  Tibiae:  pro-  and  mesotibiae 
with  stout,  curved  apical  mucrones  (Fig.  259);  metatibial  mucro  more  slender,  straight,  oblique.  Male  genitalia:  (Fig.  270). 
Spiculum  ventrale:  (Fig.  174).  Spermatheca:  (Fig.  241). 

Discussion.—  A relatively  large  Micro ty chius,  probably  a seed  predator;  adults  collected  on 
Mimosa  albida  (3.4  mi  W Xilitla,  S.L.P.,  Mexico),  M.  goldmanii  (7.7  mi  S Ejutla  and  2.8  mi 
E Matatlan,  Oaxaca,  Mexico),  M.  mixtecana.  (4.4  mi  SW  Acatepec,  Puebla,  Mexico),  M.  xanti 
(2.7  mi  NW  El  Cameron),  and  M.  nelsonii  (20  mi  E Acapulco,  Guerrero,  Mexico);  known 
from  Mexico,  Central  America  (Fig.  276),  and  from  Brazil  (Fig.  273);  90  specimens  examined. 

Adults  of  S.  vagabunda  have  teen  collected  in  June,  July,  and  August.  They  were  micro- 
sympatric  onM  goldmanii  with  S.  conferta  and  on  the  other  Mimosa  spp.  with  S.  championi. 
Both  of  these  weevils  are  probable  seed  predators  like  S.  vagabunda. 

There  is  considerable  interpopulation  variation  in  size  of  individuals  of  S.  vagabunda. , and 
the  scales  in  the  median  row  on  each  elytral  interspace  are  either  slightly  raised  or  nearly  fully 
erect.  The  types  of  S.  vagabunda  and  S.  fuscipes  differ  in  this  respect;  specimens  of  the  latter 
have  nearly  fully  erect  scales.  The  Brazilian  specimens  examined  do  not  differ  significantly  in 
external  characters  from  Mexican  and  Central  American  ones,  but  the  median  lobe  is  slightly 
different,  resembling  that  of  S.  varga  (Fig.  271). 

82 —Sibinia  (Microty chius)  varga,  new  species 
(Figs.  175,240,  271,273) 

Holotype.—  Male,  BRAZIL:  Goias,  Paraiso,  12  February,  1962,  J.  Bechyne  col.  (MZSP). 

Allotype.—  Female,  same  data  as  holotype,  except  — 8-14  February  (MZSP). 

Paratypes.—  Same  data  as  allotype  (5);  distributed  to  various  collections. 

Diagnosis.—  Pro  tibia  of  male  without  concavity  on  inner  lateral  surface  of  article  II;  median 
lobe  slender,  constricted  with  long  apical  setae  (Fig.  271). 

Description.—  Characters  of S.  vagabunda,  except- Length:  male  2.69-2.95  (2.85)  mm,  female  2.90-3.08  (2.98)  mm. 
Width:  male  1.33-1.54  (1.41)  mm,  female  1.47-1.58  (1.52)  mm.  Frons:  strongly  narrowed  posteriorly,  in  lateral  view  flat, 
continuous  with  vertex  of  head.  Eye:  height  ca.  1.5x  length;  hind  margin  feebly  raised  by  distance  somewhat  less  than  dia- 
meter of  one  ocular  facet.  Rostrum:  male  0.96-1.00  (0.98)x,  female  1.09-1.16  (1.13)x  pronotum  length.  In  dorsal  view 
feebly  tapered  from  base  to  antennal  insertions,  subparallel  sided  from  there  to  tip,  abruptly  narrowed  distad  of  insertions, 
especially  in  female;  in  dorsal  profile  not  or  feebly  rounded  at  base,  broadly  curved  over  antennal  insertions,  especially  in 
male.  Dorsomedian  carina  distinct.  Distal  portion  in  male  short,  39-42  (41)%  of  total  rostral  length;  in  female,  distal  portion 
longer,  47-50(48)%  of  total  rostral  length,  feebly  tapered  but  not  acuminate,  lateral  sulcus  indicated  almost  to  tip  by  row 
of  punctures.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50,  broadly  curved  anteriorly  to  feebly  developed  sub- 
apical  constriction;  in  lateral  view  broadly,  evenly  convex,  subapical  constriction  not  developed  on  dorsum.  Scales  on  pro- 
notum uniformly  fulvous,  elongate  scales  distinctly  raised.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.66;  in  lateral 
view  flat  in  basal  0.50.  Sutural  interspaces  with  complete  lateral  rows  of  oval  scales  which  are  more  broadly  imbricated  but 
not  smaller  than  oval  scales  on  other  interspaces.  Pygidium:  oblique,  producted  strongly  beyond  elytral  apices,  especially 
in  female.  Abdomen:  in  male,  sterna  3-5  flat  medially,  scales  unmodified,  sternum  5 constricted  subapically,  posteriorly 
margin  of  segment  straight;  in  female,  sterna  3-4  and  anterior  portion  of  sternum  5 feebly  convex,  sternum  5 distinctly 
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constricted  subapically,  posteromedian  portion  of  segment  slightly  prominent,  posterior  margin  straight.  Male  genitalia: 

(Fig.  271).  Spiculum  ventrale:  (Fig.  175).  Spermatheca:  ( Fig.  240). 

Discussion.-  A relatively  large  Micro ty chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  type-series  from  Brazil  (Fig.  273). 

S.  varga  closely  resembles  another  seed  predator,  S.  vagabunda,  and  the  two  occur  in  the 
same  general  area  of  central  Brazil.  Adults  of  the  two  species  are  distinguished  from  each 
other  by  the  characters  listed  in  the  diagnosis  of  S.  varga. 

The  seminicola  Group 

Diagnosis.—  Pygidium  of  male  strongly  convex  (except  in  bud  predators,  S.  ochreosa  and 
S.  geminata ). 

Discussion.—  The  seminicola  group  contains  10  species,  S.  caatingensis,  S.  hirritus,  S.  fasti- 
diosa,  and  S.  vatricosa  of  Brazil  (Fig.  284),  S.  seminicola  of  Texas  and  Mexico  (Fig.  277), 

S.  fastigiata  of  Mexico  and  Central  America  (Fig.  277),  S.  subulirostris,  S.  prolata,  and  S. 
geminata  of  Argentina  (Fig.  284),  and  S.  ochreosa  which  is  widespread  from  southern  Texas 
to  Brazil  (Fig.  278,  284).  Three  of  the  species,  S.  fastigiata,  S.  seminicola,  and  S.  ochreosa, 
have  Mimosa  pigra  as  host;  hosts  of  the  other  species  are  unknown.  The  group  contains  seed 
predators  and  bud  predators.  It  is  heterogeneous,  possibly  not  monophyletic;  there  is  no  ap- 
parent diagnostic  feature  common  to  all  species  assigned  to  the  group.  The  seed  predators, 

S.  fastigiata,  S.  fastidiosa,  S.  seminicola,  S.  subulirostris,  and  S.  vatricosa,  resemble  each  other 
very  closely,  especially  in  body  form  and  in  the  shape  of  the  eye,  which  is  somewhat  more 
prominent  and  convex  than  in  other  Sibinia  which  have  the  hind  margin  not  or  only  feebly 
raised.  S.  caatingensis  and  S.  hirritus  also  closely  resemble  each  other,  but  these  are  less 
similar  to  other  seminicola  group  members.  S.  prolata,  with  its  raised  eye,  resembles  the  bud 
predator,  S.  geminata,  and  the  two  appear  to  be  a bud-seed  predator  microsympatric  pair. 

S.  ochreosa  is  assigned  to  the  group  with  reservation  because  it  is  microsympatric  with  S. 
seminicola. 

83—  Sibinia  ( Micro  ty  chius)  caatingensis,  new  species 
(Figs.  176,  239,  284) 

Holotype.-  Male,  BRAZIL:  Rio  Grande  do  Norte,  Macaiba,  28  December,  1951,  M. 
Alvarenga  legit.,  ex  cole^Ho  M.  Alvarenga  (MZSP). 

Allotype.—  Female,  BRAZIL:  Bonito,  Pernambuco,  February,  1883,  col.  on  cotton  (USNM). 

Paratypes.—  Same  data  as  holotype,except— 24  February,  1952  (1):  the  same,  except— Natal, 
July,  1951,  M.  Alvarenga  leg.  (1);  the  same,  except— February,  1952,  Alvarenga  col.  (1);  total 
three,  distributed  to  various  collections. 

Diagnosis.—  Pronotum  with  fulvous  scales  in  broad  lateral  and  median  vittae,  and  ferrugin- 
ous scales  forming  lateromedian  vittae;  elytra  with  broad,  apically  truncate,  striate,  recumbent 
pale  and  dark  fulvous  scales  and  a median  row  of  suberect,  narrower,  ferruginous  scales  on 
each  interspace;  protibia  minutely  mucronate,  male  protarsus  with  article  II  strongly  concave 
dorsally  and  interolaterally,  article  III  and  acute  cusp  on  internal  lobe. 

Description.—  Length:  male  2.37-2.46  mm,  female  2.15-2.54  (2.37)  mm.  Width:  male  1.22-1.43  mm,  female 
1.13-1.34  (1.26)  mm.  Head:  scales  on  vertex  elongate.  Eye:  large,  height  ca.  1.3x  length;  in  dorsal  view  strongly,  convex; 
hind  margin  feebly  raised  by  distance  somewhat  less  than  diameter  of  one  ocular  facet.  From:  slightly  narrower  than  rostrum 
at  base,  not  narrowed  posteriorly,  in  lateral  view  distinctly  rounded,  continuous  with  vertex  of  head.  Rostrum:  0.84x  pro- 
notum length.  In  dorsal  view  tapered  from  base,  antennal  insertions  more  strongly  tapered  to  tip;  in  dorsal  profile  slightly 
abruptly  rounded  at  base,  broadly  curved  over  antennal  insertions.  Distal  portion  in  male  short,  36%  of  total  rostral  length, 
in  lateral  view  strongly  tapered  to  acute  tip,  lateral  sulcus  distinct  in  basal  0.25;  in  female,  distal  portion  slightly  longer, 

42-49  (45)%  of  total  rostral  length,  acuminate.  Scales  elongate,  apically  truncate,  slightly  raised,  a few  short  erect  scales 
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over  dorsal  margins  of  eyes.  Prothorax:  in  dorsal  view  sides  strongly  rounded  from  base  to  subapical  constriction;  in  lateral 
view  broadly,  feebly  convex  from  base  to  feebly  developed  subapical  constriction.  Pleuron  with  oblong  white  concave  densely 
imbricated  scales  which  extend  onto  extreme  antero-  and  posterolateral  portions  of  pronotum,  concave  scales  replaced  on 
remainder  of  pronotum  by  admixture  of  broad,  parallel  sided,  apically  truncate  recumbent  imbricated  scales  and  narrower 
apically  truncate  slightly  raised  scales.  Elytra:  in  dorsal  view  sides  subparallel  behind  humeri;  in  lateral  view  flat,  distinctly 
impressed,  subequal  in  width,  apices  of  interspaces  4-6  not  prominent.  Scales  in  triple  rows  on  each  interspace,  with  broad, 
apically  rounded  to  subquadrate  recumbent  scales  in  lateral  rows,  and  with  median  row  of  narrower,  short,  slightly  attenuate, 
pale  to  dark  ferruginous,  suberect  scales  on  each  interspace,  pale  fulvous  and  slightly  darker  ferruginous  scales  interspersed 
throughout  on  most  of  elytra,  replaced  by  darker  ferruginous  scales  on  dorsomedian  patches  or  bands  on  each  side  and  in 
transverse  subapical  band;  sutural  interspaces  with  uninterrupted  sutural  row  of  oblong  imbricated  white  scales;  strial  scales 
much  narrower  than  recumbent  scales  on  interspaces.  Pygidium:  in  male  strongly  convex,  apically  subquadrate,  slightly 
oblique,  broadly  visible  beyond  elytral  apices  from  above;  in  female,  pygidium  small,  more  distinctly  narrowed  to  rounded 
apex,  oblique,  extending  posteriorly  well  beyond  elytral  apices.  Abdomen:  in  male  sterna  3-4  flat  medially,  sternum  5 shal- 
lowly but  distinctly  concave  subapically,  scales  unmodified,  segment  not  constricted  subapically,  posteromedian  portion 
of  segment  feebly  prominent,  posterior  margin  nearly  straight.  Femora:  moderately  stout,  moderately  broad  at  base,  ventral 
margin  feebly  rounded  in  distal  0.66.  Tibiae:  each  with  small  apical  mucro,  protibia  minutely  mucronate.  Male  genitalia: 

(Fig.  272).  Spiculum  ventrale:  (Fig.  176).  Spermatheca:  (Fig.  239). 

Discussion .—  A relatively  large  Micro ty chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  type-series  from  northeastern  Brazil  (Fig.  284). 

The  occurrence  of  a specimen  of  S.  caatingensis  on  cotton  indicated  by  the  label  data  on 
the  allotype  was  probably  accidental.  Members  of  this  species  are  distinguished  from  all  other 
known  Sibinia  by  the  modification  of  the  male  protarsus. 

84  —Sibinia  (Micro ty chius)  hirritus,  new  species 
(Figs.  284,  285,  305) 

Holotype.—  Male,  BRAZIL:  Bahia,  Encruzilhada,  960  m,  November,  1972,  M.  Alvarenga 
(MPB). 

Allotype.—  Female,  same  data  as  holotype,  except— 980  m (CWO). 

Paratype.-  BRAZIL:  Rio  Grande  do  Norte,  Natal,  February,  1952,  Alvarenga  Col,  Ex. 
colecao,  M.  Alvarenga  (MZSP). 

Diagnosis.—  Apices  of  interspaces  4—6  prominent;  male  protarsus  unmodified;  median  lobe 
narrowed  distally,  sides  broadly  constricted  (Fig.  285). 

Description. — As  described  for  S.  caatingensis,  except,  —Length:  male  1.59—1.77  (1.68)  mm,  female  1.64-1.77 
(1.68)  mm.  Width:  male  0.82-0.92  (0.86)  mm,  female  0.82-0.93  (0.87)  mm.  Integument:  rufopiceous  throughout.  Head: 
scales  on  vertex  uniformly  elongate,  fulvous.  Rostrum:  male  0.89-1.13  (0.96)x,  female  0.92-1.08  (0.99)x  pronotum 
length.  Distal  portion  short,  in  male  53-61  (56)%,  in  female  59—66  (63)%  of  total  rostral  length.  Prothorax:  in  dorsal  view 
sides  subparallel  in  basal  0.50,  rounded  strongly  to  distinct  subapical  constriction  anteriorly.  Elytra:  in  dorsal  view  sides 
subparallel  in  basal  0.75,  in  lateral  view  flat  in  basal  0.66.  Male  genitalia:  (Fig.  285).  Spiculum  ventrale:  as  in  S.  caatingensis 
(cf.  Fig.  176).  Spermatheca:  (Fig.  305). 

Discussion.—  A relatively  large  Micro  ty  chius,  probably  a seed  predator;  host  unknown; 
known  from  the  type-series  from  the  state  of  Bahia,  Brazil  (Fig.  284). 

S.  hirritus  closely  resembles  the  seed  predator  S.  caatingensis  which  also  occurs  in  north- 
eastern Brazil,  but  is  distinguished  by  the  characters  listed  in  the  diagnosis. 

85—  Sibinia  (Microty chius)  fastigiata,  new  species 
(Figs.  177,  244,  277,  282,  286) 

Holotype.—  Male,  MEXICO:  Veracruz,  Coyame,  4 July,  1971,  W.E.  Clark,  on  Mimosa  pigra 
var  pigra  (USNM  # 75421). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.—  Same  data  as  holotype  (72);  MEXICO:  Oaxaca,  1 1 mi  N Matias  Romero,  23  July,  1974,  Clark,  Murray, 
Ashe,  Schaffner,  on  Mimosa  pigra  (1);  Veracruz,  7 mi  NE  Mata  Espino,  1 July,  1971,  Clark,  Murray,  Hart,  Schaffner  (1); 
Coyame,  Catemaco,  June,  1954,  D.G.  Kissinger  (1).  HONDURAS,  Com.  Lago  Yojoa,  July  19,  1974,  C.W.  & L.B.  O’Brien 
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Fig.  284,  Sibinia  spp.,  distribution  records:  some  members  of  the  seminicola  group,  and  some  of  the  species  incertae  sedis. 
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& Marshall  (3);  the  same,  except- VI-1 1-1970,  O’Briens  & Marshall  (2);  S.C.Y.  Lago  Yojoa,  VII-21-1974,  C.W.  & L.B.  O’Brien 
& Marshall  (1);  Cor.  Omoa,  VI1-23-1974,  C.W.  & L.  O’Brien  & Marshall  (3);  Cop.  4 mi  S Nueva  Arcadia,  2100’,  VII-24-1974,  j 
O’Briens  & Marshall  (2).  PANAMA,  Panama,  12  April,  1911,  A.H.  Jennings  (2);  Canal  Zone,  Ancon,  13  April,  1911,  A.H. 
Jennings  (1),  Canal  Zone,  Paraiso,  18  April,  1911,  E.A.  Schwarz  (1),  Punta  Vacamonte,  8°  52’  N,  79°  40’  W,  May  12,  1973, 
P.D.  Ashlock  (l)j  total  91,  distributed  to  various  collections. 

Diagnosis.—  (Fig.  282).  Scales  on  pronotum  and  elytra  uniformly  recumbent,  pale  greenish  I 
ochreous;  rostrum  nearly  straight,  strongly  attenuate;  pygidium  in  female  nearly  horizontal, 
flat,  strongly  narrowed  to  acutely  rounded  apex  and  strongly  producted  posterior  to  elytral 
apices:  male  protarsus  with  article  II  strongly  concave  laterally. 

Description. — Length:  male  3.25—3.45  mm,  female  2.84-3.42  mm.  Width:  male  1.64-1.75  mm,  female  1.47—1.75  j 
mm.  Integument:  rufopiceous;  piceous  to  black  on  prothorax  and  sterna.  Head:  scales  on  vertex  broad,  apically  truncate, 
pale  greenish  ochreous.  Eye:  height  ca.  1.4x  length;  in  dorsal  view  strongly,  evenly  convex;  hind  margin  feebly  raised  by 
distance  ca.  equal  to  diameter  of  one  ocular  facet.  Frons:  narrower  than  base  of  rostrum,  in  lateral  view  broadly  rounded, 
continuous  with  vertex  of  head.  Rostrum:  male  0.87— 0.94x,  female  0.90— 1.02x  pronotum  length.  In  dorsal  view  slightly, 
evenly  tapered  from  base  to  antennal  insertions,  more  strongly  tapered  from  there  to  acute  tip;  in  dorsal  profile  not  rounded 
at  base,  straight  to  antennal  insertions.  Dorsomedian  carina  obsolete.  Distal  portion  in  male  short,  41-46%  of  total  rostral 
length,  in  lateral  view  strongly  tapered,  lateral  sulcus  distinct  nearly  to  tip;  in  female,  distal  portion  slightly  longer,  43-49% 
of  total  rostral  length,  acuminate.  Scales  broad,  apically  truncate,  greenish  ochreous,  uniformly  recumbent.  Prothorax:  in 
dorsal  view  subrectangular,  narrower  at  anterior  than  at  posterior  angles;  in  lateral  view  broadly,  evenly  convex,  subapical 
constriction  obsolete  on  dorsum.  Scales  on  pronotum  elongate,  sides  slightly  rounded  to  parallel  sided,  apically  broadly 
truncate,  scales  on  lower  0.33  of  pleuron  round,  flat,  white,  these  replaced  dorsally  by  elongate  scales.  Elytra:  in  dorsal  view 
sides  subparallel  in  basal  0.66;  in  lateral  view  feebly,  broadly  convex  in  basal  0.33.  Interspaces  flat,  irregularly  rugose,  odd 
interspaces  distinctly  wider  than  even  ones,  especially  on  disc;  apices  of  interspaces  4-6  strongly  prominent.  Scales  on 
interspaces  similar  to  scales  on  pronotum,  in  triple  rows  on  each  interspace.,  four  or  five  rows  on  odd  interspaces,  uniformly 
recumbent;  sutural  interspaces  with  flat  oval  white  scales  in  dense  basal  patch  and  scattered  along  suture  to  apices;  strial 
scales  narrower  than  scales  on  interspaces.  Pygidium:  broadly  exposed,  in  male  distal  portion  strongly  convex,  broadly 
rounded  at  apex,  nearly  perpendicular;  in  female,  pygidium  feebly  convex  distally,  strongly  narrowed  to  acutely  rounded 
apex,  nearly  horizontal  extending  posteriorly  well  beyond  elytral  apices.  Abdomen:  in  male  sterna  3-4  and  anterior  portion 
of  sternum  5 feebly  convex  medially,  sternum  5 broad,  strongly  rounded  laterally,  concave  posteromedially,  posterior  margin 
of  segment  nearly  straight;  in  female,  sternum  5 broadly  constricted  subapically,  posteromedian  portion  of  segment  strongly 
narrowed  and  producted  posteriorly  well  beyond  elytral  apices.  Femora:  narrow  at  base;  profemur  stout,  gradually  widened, 
dorsal  margin  broadly,  evenly  curved  in  distal  0.66;  metafemur  more  elongate,  more  abruptly  widened  in  distal  0.25.  Tibiae: 
pro-  and  mesotibiae  with  stout  curved  mucrones,  metatibial  mucro  slender,  oblique.  Male  genitalia:  (Fig.  286).  Spiculum 
ventrale:  (Fig.  177).  Spcrmatheca:  (Fig.  244). 

Discussion.—  A relatively  larg z Microty  chius,  probably  a seed  predator;  adults  collected  on 
Mimosa  pigra  var.  pigra',  known  from  the  type-series  from  the  lowlands  of  Mexico  north  on 
the  east  coast  to  central  Veracruz  and  southward  at  least  to  Panama  (Fig.  277). 

Adults  of  S.  fastigiata  have  been  collected  in  April,  June,  and  July.  On  4 July,  1971,  adults 
were  collected  on  flowers  of  M.  pigra  at  Coyame,  Veracruz,  Mexico.  Adults  of  two  bud  predator 
Microty chius,  S.  ochreosa  and  S.  peruana  were  also  present  on  the  plants  at  this  locality. 

S.  fastigiata  closely  resembles  and  is  closely  related  to  S.  seminicola  which  replaces  the 
species  as  a seed  predator  of  M.  pigra  in  northeastern  Mexico  and  in  Texas. 

8 6—Sibinia  ( Microty  chius)  fastidiosa,  new  species 
(Figs.  284,  297) 

Holotype.—  Female,  BRAZIL:  Estado  do  Rio  de  Janiero,  Barra  de  Sao  Joao,  7 February, 
1961,  M.  Alvarenga  leg.,  ex  colepao  M.  Alvarenga  (MZSP). 

Diagnosis.-  Scales  on  pronotum  and  elytra  uniformly  small,  elongate,  apically  blunt  to 
truncate,  recumbent,  ferruginous;  elytra  with  prominent  sutural  vitta  of  white  oval  scales; 
rostrum  short,  nearly  straight,  distal  portion  short,  stout,  not  acuminate. 

Description.—  Length:  2.51mm.  Width:  1.36  mm.  Integument:  rufopiceous  throughout.  Head:  scales  on  vertex 
very  small,  narrow.  Frons:  distinctly  narrowed  posteriorly,  in  lateral  view  flat,  continuous  with  vertex  of  head.  Eye:  nearly 
round;  height  ca.  1.2x  length;  in  dorsal  view  convex  posteriorly,  somewhat  flattened  anteriorly;  hind  margin  feebly  raised 
by  distance  less  than  diameter  of  one  ocular  facet.  Rostrum:  0.95  x pronotum  length.  In  dorsal  view  feebly  tapered  from 
base  to  antennal  insertions,  slightly  more  strongly  tapered  from  there  to  tip;  in  dorsal  profile  not  rounded  at  base,  broadly, 
evenly  curved  over  antennal  insertions.  Dorsomedian  carina  distinct.  Distal  portion  short,  38%  of  total  rostral  length,  in 
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lateral  view  tapered;  lateral  sulcus  feebly  developed  in  proximal  0.50,  indicated  by  row  of  shallow  punctures  to  tip.  Prothorax: 
in  dorsal  view  sides  subparallel  in  basal  0.50,  strongly,  evenly  rounded  anteriorly  to  feebly  developed  subapical  constriction; 
in  lateral  view  strongly,  evenly  convex  from  base  to  apex.  Pronotum  with  small  mediobasal  patch  of  white  scales;  scales  on 
pleuron  round  to  oblong,  flat,  whitish,  extending  onto  extreme  posterolateral  portions  of  pronotum,  replaced  dorsally  by 
ferruginous  scales.  Elytra:  in  dorsal  view  broad,  sides  feebly,  broadly  curved  in  basal  0.50;  in  lateral  view  broadly,  evenly  con- 
vex from  base  to  apices.  Interspaces  flat,  shallowly  impressed,  subequal  in  width,  apices  of  interspaces  4-6  prominent.  Scales 
in  irregular  triple  to  quadruple  rows  on  each  interspace;  sutural  interspaces  with  complete  prominent  sutural  row  of  oval 
white  scales;  strial  scales  slightly  narrower  than  scales  on  interspaces.  Pygidium:  small,  nearly  horizontal,  extending  well  distad 
of  elytral  apices,  convex  distally,  strongly  narrowed  to  acutely  rounded  apex.  Abdomen:  sterna  3-4  and  anterior  portion  of 
sternum  5 broadly  convex  medially,  sternum  5 broadly  constricted  subapically,  posteromedian  portion  of  segment  narrowed 
and  producted  posteriorly  well  distad  of  elytral  apices.  Femora:  narrow  at  base,  gradually  enlarged,  but  not  distinctly  in- 
flated distally;  profemur  slightly  wider  than  metafemur.  Spermatheca:  (Fig.  297). 

Discussion.-  A relatively  large  Micro ty chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  female  holotype  from  southern  Brazil  (Fig.  284). 

S.  fastidiosa  may  have  Mimosa  pigra  as  a host.  The  species  closely  resembles  and  is  probably 
the  sister-species  of  S.  fastigiata  of  Mexico  and  Central  America  which  is  associated  with  M. 
pigra.  The  lowland  coastal  region  of  Brazil  where  S..  fastidiosa  occurs  is  likely  to  support  pop- 
ulations of  M.  pigra. 

S.  fastidiosa  is  distinguished  from  S.  fastigiata  by  the  shorter,  stouter  rostrum,  rounded 
rather  than  subquadrate  pronotum,  and  ferruginous  rather  than  greenish  ochreous  scales. 

87— Sibinia  ( Micro ty chius)  seminicola,  new  species 
(Figs.  178,  277,  283,  287,  298,  317-320) 

Holotype.—  Male,  TEXAS:  Cameron  Co.,  Brownsville,  28  July,  1971,  W.E.  Clark,  from 
pods  of  Mimosa  pigra  var.  berlandieri  (USNM  #75422). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.  — Same  data  as  holotype  (43);  the  same,  except-11  August,  1971,  W.E.  Clark,  from  pods  Mimosa  pigra 
var.  berlandieri  (229)’,  the  same,  except-28  August,  1971  (3);  the  same,  except-26  August,  1971  (22),  13  January,  1972 
(26);  the  same,  except-14  March,  1972  (1);  the  same,  except-11  April,  1972  (6);  the  same,  except-30  March,  1972,  taken 
on  Mimosa  pigra  var.  berlandieri  (6);  the  same,  except— 26  August,  1971  (3),  the  same,  except— 11  June,  1971  (16),  the 
same,  except-9-10  April,  1971  (2);  the  same,  except-26  May,  1971,  H.R.  Burke,  V.V.  Board,  W.E.  Clark  (151);  the  same, 
except— March,  1921,  J.C.  Bridwell,  ex  pods  Mimosa  pigra  (13);  the  same,  except— 13  October,  1973,  G.C.  Gaumer,  W.E. 

Clark  (1).  MEXICO:  San  Luis  Potosi,  2 mi  S Pedro  Montoya,  Murray,  Hart,  Schaffner,  Phelps,  reared  from  pods  Mimosa 
pigra  var.  pigra  (5);  2 mi  S.  Pedro  Montoya,  27-28  July,  1970,  Murray,  Hart,  Schaffner,  at  light  (8);  Tamaulipas,  Metamoros, 

18  March,  1942,  Bibby  and  Moreno,  ex  Mimosa  pigra  (1);  Veracruz,  29  June,  1971,  Clark,  Murray,  Hart,  Schaffner,  taken 
on  Mimosa  pigra  var.  pigra  (8);  total  544,  distributed  to  various  collections. 

Diagnosis.—  (Fig.  283).  Fulvous  and  ferruginous  scales  forming  pattern  on  elytra;  sutural 
vitta  of  light  scales  interrupted;  eyes  prominent,  convex;  rostrum  in  dorsal  profile  broadly 
concave  in  basal  0.33  (Fig.  318);  article  II  of  male  protarsus  feebly  concave  on  inner  surface. 

Description.—  Length:  male  2.19—2.71  mm,  female  2.53—2.81  mm.  Width:  male  0.99-1.23  mm,  female  1.13-1.29 
mm.  Integument:  rufous  to  rufopiceous  throughout.  Head:  scales  on  vertex  uniformly  elongate  (Fig.  317),  fulvous..  Eye: 

(Figs.  317,  319)  prominent;  height  ca.  1.4x  length;  in  dorsal  view  strongly  convex;  hind  margin  feebly  raised  by  distance 
ca.  equal  to  diameter  of  one  ocular  facet.  Frons:  narrower  than  base  of  rostrum  (Fig.  319);  in  lateral  view  rounded,  continu- 
ous with  vertex  of  head  (Fig.  318).  Rostrum:  male  0.85-0.90x,  female  0.88-0.89x  pronotum  length.  In  dorsal  view  (Fig. 
317)  feebly  tapered  from  base  to  antennal  insertions,  abruptly  narrowed  distad  of  insertions,  sides  subparallel.  Dorsomedian 
carina  obsolete.  Scales  elongate,  narrowly  truncate  apically,  fulvous,  uniformly  feebly  raised.  Distal  portion,  in  male  (Fig.  318) 
short,  38-50%  of  total  rostral  length,  in  lateral  view  tapered,  shallowly  punctate  almost  to  tip;  in  female,  distal  portion 
slightly  longer,  47-52%  of  total  rostral  length,  more  strongly  tapered,  shallowly  punctate.  Prothorax:  in  dorsal  view  parallel 
sided  at  base,  rounded  anteriorly  to  subapical  constriction;  in  lateral  view  nearly  flat,  subapical  constriction  feebly  developed 
on  dorsum.  Scales  on  pronotum  elongate,  parallel  sided  to  slightly  rounded,  apically  truncate,  narrow  scales  ferruginous  to 
rufopiceous,  broader,  more  rounded,  pale  to  dark  fulvous  scales  forming  broad  lateral  and  dorsomedian  vittae;  scales  on 
pleuron  oblong,  fulvous,  intermixed  on  upper  portion  of  pleuron  and  lateral  portion  of  pronotum  with  elongate  scales. 

Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.66;  in  lateral  view  feebly  convex  in  basal  0.33.  Interspaces  flat,  distinctly 
irregularly  rugose,  subequal  in  width,  apices  of  interspaces  4-6  slightly  prominent.  Scales  on  interspaces  uniformly  recumbent, 
in  3-4  irregular  rows  on  each  interspace;  oblong  apically  rounded  non-striate  pale  fulvous  scales,  and  narrower,  subparallel 
sided  apically  truncate  dark  ferruginous  to  rufopiceous  scales  intermixed;  oblong  scales  dense  on  sutural  interspaces  in  basal 
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Fig.  285-290,  Sibinia  spp.,  male  external  genitalia:  285,  S.  hirritus;  286,  S.  fastigiata;  287,  S.  seminicola;  288,  S.  ochreosa; 
289,  S.  vatricosa;  290,  S.  prolata,  (not  to  scale,  all  ventral  views). 
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Fig.  291-296,  Sibinia  spp.,  male  external  genitalia:  291,  S.  geminata;  292,  S.  latissima;  293,  S.  peruana;  294,  S.  peruana; 
295,  S.  ignota;  296,  S.  hirticrus  (not  to  scale;  291-293,  and  295-296  ventral  views,  294  lateral  view). 
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Fig.  297-316,  Sibinia  spp.,  spermathecae:  297,  5.  fastidiosa;  298,  5.  seminicola;  299,  5.  ochreosa;  300,  5.  geminata;  301, 
5.  acuminata;  302,  5.  latissima;  303,5.  quinquemembrata;  304,5.  peruana ; 305,5.  hirritus;  306,5.  pulcherrima;  307, 

5.  hispaniolae;  308,  5.  sparsa;  309,  5.  pallida;  310,  5.  prorsa;  311,  5.  muricata;  312,  5.  valenciana;  313,  5.  viridula;  314 
5.  chichimeca;  315, 5.  azteca;  316,  5.  earina  (not  to  scale). 
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0.25,  in  apical  0.66  and  in  extreme  apical  0.25,  usually  also  with  a few  oblong  scales  on  apices  of  interspaces  4—6;  darker 
scales  dense  on  basal  0.33  of  interspace  3 and  on  sutural  interspaces  behind  basal  patch  of  oval  pale  fulvous  scales;  also  dense 
basally  on  interspace  4 and  in  apical  0.66  on  interspace  5 and  forming  broad,  subapical  transverse  band  on  interspaces  1-4; 
strial  scales  narrower  than  scales  on  interspaces,  especially  toward  apices.  Pygidium:  in  male  nearly  perpendicular;  apical 
portion  strongly  convex,  apex  broadly  rounded;  in  female,  pygidium  not  sc  strongly  convex,  more  strongly  narrowed  to 
rounded  apex,  oblique,  extending  posteriorly  well  beyond  elytral  apices.  Abdomen:  sternum  5 in  male  distinctly  concave 
medially,  subapical  portion  of  segment  distinctly  constricted  laterally  but  not  medially,  posterior  margin  nearly  straight;  in 
female,  sternum  5 broadly  constricted  subapically,  posteromedian  portion  of  segment  producted  posteriorly  beyond  elytral 
apices.  Tibiae:  pro-  and  mesotibiae  with  stout,  curved  mucrones;  metatibia  with  slender  oblique  mucro.  Male  genitalia:  (Fig. 
287).  Spiculum  ventrale:  (Fig.  178).  Spermatheca:  (Fig.  298). 


Fig.  317-320,  Sibinia  seminicola,  male:  317,  head,  dorsal  view  (102. lx)';  318,  head  and  anterior  portion  of  pronotum, 
lateral  view  (78.5x);  319,  head  and  pronotum,  front  view  (78. 5x);  320,  articles  II  and  III  of  right  protarsus,  dorsal  view 
(298. 4x). 
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Discussion.—  A relatively  large  Micro  ty  chius  seed  predator  of  Mimosa  pigra  var.  berlandieri 
(in  Texas)  and  M.  pigra  var.  pigra  (in  Mexico);  known  from  the  Lower  Rio  Grande  Valley  of 
Texas  and  from  northeastern  Mexico  (Fig.  277). 

Larvae  of  S.  seminicola  develop  in  seeds  of  the  host,  feeding  externally  on  the  seeds  within 
the  pod.  Pupation  takes  place  in  pods  on  the  plant.  Adults  have  been  collected  in  January  (5%),  ' 
March  (21%),  April  (1 1%),  May  (5%),  June  (11%),  July  (21%),  August  (25%),  and  October  (1%). 

Weevils  were  observed  at  Brownsville,  Cameron  County,  Texas  at  intervals  between  July, 

1971  and  April,  1972.  On  28  July,  1971  and  on  13  August,  1971,  eggs,  larvae  in  all  three  in- 
stars, pupae  and  adult  weevils  were  present  in  pods.  On  1 1 April,  1972,  eggs  and  larvae  were 
found  in  pods  and  15  days  later  eggs,  larvae  and  pupae  were  found.  Dry  pods  examined  in 
January,  February,  and  March  were  not  infested  although  a few  adults  were  found  on  the 
plants  during  those  months. 

Attempts  to  observe  oviposition  behaviour  in  the  laboratory  were  unsuccessful.  Pods  of  M. 
pigra  are  divided  into 4- 1 1 segments.  Each  segment  is  limited  by  a constriction  in  the  immature 
pod,  by  a septum  in  the  mature  pod.  When  the  pods  mature,  the  segments  separate  from  each 
other  and  the  surrounding  rim  and  fall  to  the  ground.  What  appeared  to  be  oviposition  holes 
extended  through  the  rim  and  into  the  pod  segments.  Frequently  eggs  or  young  larvae  were 
noted  inside  pods  adjacent  to  these  holes.  As  many  as  21  eggs  or  very  small  larvae  were  noted  1 
in  pods  collected  on  26  April,  1972  but  normally  pods  contained  fewer  weevils.  Pods  were  not 
abundant  on  the  latter  date  and  this  large  number  of  eggs  per  pod  may  have  been  a result  of 
an  abundance  of  weevils  in  the  area  before  the  fruit  crop  was  fully  developed.  Eggs  and  early 
instar  larvae  were  found  in  very  small  immature  pods  and  in  full  size,  nearly  mature  pods  in- 
dicating that  oviposition  may  occur  in  pods  in  an  advanced  stage  of  development. 

Larvae  feed  on  the  edges  of  the  seeds.  Seeds  infested  with  from  two  to  six  first  instar  larvae 
were  observed.  However,  by  the  time  larvae  reach  the  last  instar,  only  one  or  two  larvae  occupy 
each  seed.  Partially  eaten  larvae,  evidence  of  cannibalism  among  early  instar  larvae,  were  ob- 
served where  several  larvae  occupied  a single  seed.  When  two  larvae  occupy  a single  seed,  they 
feed  on  opposite  ends  of  the  seed  and  usually  remain  separated  from  each  other  by  a narrow 
uneaten  portion  in  the  middle  of  the  seed.  When  a seed  is  infested  by  a single  larva  the  weevil 
confines  itself  to  one  end  as  though  the  other  end  were  occupied,  and  apparently  does  not 
eat  a greater  portion  of  the  seed  than  it  would  if  it  were  sharing  it  with  another  larva.  Frequently 
larvae  of  different  ages  were  found  in  different  segments  of  the  same  pod,  but  when  two  larvae  i 
were  in  the  same  seed  they  were  of  the  same  age. 

By  the  time  the  larva  is  ready  to  pupate  it  has  enclosed  itself  in  a cell  formed  by  uneaten 
portions  of  the  seed,  compacted  fecal  material  and  the  wall  of  the  pod  itself.  Pupation  occurs 
within  this  cell.  The  adult  weevil  chews  a hole  in  the  side  of  the  pod  through  which  it  emerges 

Durations  of  the  egg  and  larval  stages  have  not  been  determined.  The  pupal  stage  lasts  ca. 
twelve  days  in  the  laboratory. 

Pods  infested  by  weevils  are  easily  distinguished  externally  from  uninfested  pods.  Partitions 
between  the  seeds  in  uninfested  pods  are  complete  and  the  sides  of  each  segment  are  evenly 
rounded.  Sides  of  infested  pods  are  irregular  and  usually  partitions  between  infested  seeds  are 
not  distinguishable.  Evidently  when  the  weevils  oviposit  in  an  immature  pod  the  partitions 
between  the  infested  seeds  do  not  develop.  However,  infested  seeds  were  frequently  noted 
adjacent  to  infested  or  uninfested  seeds  and  separated  from  them  by  a normal  partition  sug- 
gesting that  oviposition  in  these  had  occurred  after  the  partition  had  formed.  Generally  when 

more  than  one  seed  in  a pod  is  infested  all  of  the  infested  seeds  are  adjacent  to  each  other.  In  some 
pods  all  seeds  were  infested  by  weevils. 

Distribution  of  infested  plants  in  the  area  was  spotty.  Plants  with  heavily  infested  pods  were 
more  widely  spaced  and  occupied  slightly  higher  ground  than  the  main  population. 

This  is  the  only  known  Sibinia  seed  predator  whose  larvae  do  not  leave  the  pod  to  pupate. 
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The  larvae  also  differ  from  other  tychiine  larvae  in  that  they  do  not  actively  crawl  when  re- 
moved from  the  pods.  The  habit  of  completing  development  in  pods  is  probably  an  adaptation 
to  the  hydric  environment  occupied  by  the  host  plants.  These  plants  stand  in  several  inches  of 
water  at  the  Brownsville  locality  during  much  of  the  year  and  weevil  larvae  which  leave  the 
pods  may  not  be  able  to  survive  these  conditions.  Sibinia  ochreosa  which  develops  in  flower 
buds  of  M.  pigra  at  this  locality,  also  remains  on  the  plant  to  pupate. 

Seeds  of  M.  pigra  are  also  attacked  by  a seed  beetle,  Acanthoscelides  quadridentatus  (Schaef- 
fer) (Bruchidae),  in  Texas.  Forty-two  percent  of  pods  examined  which  were  infested  by  weevils 
also  contained  one  or  more  seeds  infested  by  this  bruchid.  Weevil  and  bruchid  larvae  were 
never  observed  infesting  the  same  seed.  Bruchid  larvae  develop  internally  within  the  seed,  where- 
as weevil  larvae  feed  externally  around  the  edges.  Bruchids  were  much  more  abundant  than 
weevils  at  the  Brownsville  locality. 

Weevil  larvae  were  infested  with  hymenopterous  parasitoids  of  three  species,  Zatropis 
incertus  (Ashmead)  (Pteromalidae),  Eupelmus  sp.  (Eupelmidae)  and  Horismenus  sp.  (Eulo- 
phidae). 

S.  subulirostris  of  Argentina  resembles  S.  seminicola  very  closely  and  the  two  are  probably 
sister  species.  Their  adults  are  distinguished  by  characters  listed  below  in  the  diagnosis  of  the 
former. 


88  —Sibinia  (Micro ty chius)  ochreosa  Casey 
(Figs.  179,  278,  284,  288,  299,  321,  322,  326) 

Sibinia  ochreosa  Casey  1897:  666.  Champion  1903;  Klima  1934.  LECTOTYPE  (HERE  DESIGNATED),  female,  standing 
first  in  series  of  six  syntypes,  labelled  “Brownsville  Texas  Wickham”  “Casey  bequest  1925”  “Type  USNM  36744” 

“ ochreosus  (sic)”,  (USNM). 

Ty  chius  ochreosus:  Leng  1920. 

Diagnosis .—  (Fig.  326).  Scales  on  pronotum  and  elytra  elongate,  narrow,  uniformly  recumb- 
ent (Fig.  321),  ochreous  or  with  lateromedian  vittae  of  darker  brown  scales  on  pronotum;  in 
female,  rostrum  abruptly  narrowed  distad  of  antennal  insertions,  distal  portion  long,  fine;  in 
female,  pygidium  (Fig.  321)  strongly  narrowed  toward  apex,  extending  well  beyond  elytral 
apices. 

Description. — Length:  male  1.58-1.88  mm,  female  1.64-2.05  mm.  Width:  male  0.78—0.98  mm,  female  0.83—1.04 
mm.  Integument:  rufous,  legs  and  distal  portion  of  rostrum  somewhat  paler;  Head:  scales  on  vertex  oblong,  pale  ochreous. 
Frons:  strongly  narrowed  posteriorly,  in  lateral  view  flat,  continuous  with  vertex  of  head.  Eye:  height  ca.  1.3x  length;  in 
dorsal  view  convex  posteriorly,  slightly  flattened  anteriorly;  hind  margin  feebly  raised  by  distance  distinctly  less  than  dia- 
meter of  one  ocular  facet.  Rostrum:  male  0.93-1. 09x,  female  1.00-1.28x  pronotum  length.  In  dorsal  view  tapered  from 
base  to  antennal  insertions,  slightly  widened  at  extreme  apex;  in  dorsal  profile  curved  from  distad  of  base  to  tip  in  male,  to 
antennal  insertions  in  female.  Dorsomedian  carina  distinct.  Scales  elongate,  narrow,  uniformly  recumbent.  Distal  portion  in 
male  short,  42—47%  of  total  rostral  length,  narrow,  feebly  tapered,  lateral  sulcus  distinct  in  basal  0.66;  in  female,  distal  port- 
ion Iona.  51-61%  of  total  rostral  length,  subcylindrical,  with  row  of  shallow  punctures  in  basal  0.66.  Prothorax:  in  dorsal 
view  sides  subparallel  in  basal  0.50,  more  strongly  rounded  apically  to  distinct  subapical  constriction;  in  lateral  view  slightly 
broadly  convex,  subapical  constriction  obsolete  on  dorsum.  Scales  on  pronotum  apically  blunt  to  narrowly  truqcate;  scales 
on  lower  pleuron  ovate,  flat,  yellowish  white,  Elytra:  in  dorsal  view  sides  feebly  rounded  in  basal  0.50;  in  lateral  view  flat 
in  basal  0.50.  Interspaces  flat;  apices  of  interspaces  4-6  feebly  raised.  Scales  (Fig.  321)  in  triple  rows  on  each  interspace, 
scales  in  lateral  rows  recumbent,  scales  in  median  rows  very  slightly  raised,  dark  scales,  if  present,  limited  to  dorsomedian 
portion  on  interspaces  2—4;  sutural  interspaces  with  small  oval  yellowish  white  scales  at  base,  scales  in  row  adjacent  to 
suture  smaller  and  more  broadly  imbricated;  strial  scales  slightly  narrower  than  scales  on  interspaces.  Pygidium:  in  male 
slightly  narrowed  to  rounded  apex,  feebly  convex  distally,  nearly  perpendicular;  in  female  (Fig.  321),  pygidium  more 
strongly  narrowed  to  acutely  rounded  apex,  oblique,  producted  well  distad  of  elytral  apices.  Abdomen:  sternum  5 in  male 
nearly  flat  anteromedially,  with  small  shallow  posteromedian  fovea,  scales  unmodified,  subapical  constriction  feebly  developed 
laterally,  posterior  margin  of  segment  narrowly  concave  medially;  in  female  (Fig.  322),  sternum  5 broadly  constricted  med- 
ially, posteromedian  portion  of  segment  strongly  narrowed  to  acutely  rounded  apex  and  producted  posteriorly  well  beyond 
elytral  apices.  Femora:  narrow  at  base,  gradually  inflated  in  distal  0.75.  Tibiae:  protibia  with  short,  slender  mucro,  meso- 
and  metatibia  with  longer,  more  slender  oblique  mucrones.  Male  genitalia:  (Fig.  288).  Spiculum  ventrale:  (Fig.  179). 
Spermatheca:  (Fig.  299). 
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Discussion.—  A relatively  small  Micro  ty  chius  bud  predator  of  Mimosa  pigra;  known  from 
the  Lower  Rio  Grande  Valley  of  Texas,  Mexico,  Central  America  (Fig.  278),  and  Brazil  (Fig. 
284);  792  specimens  examined. 

Adults  of  S.  ochreosa  have  been  collected  in  January  (2%),  March  (17%),  April  (20)%, 

May  (10%),  June  (17%),  July  (22%),  August  (7%),  November  (2%)  and  December  (2%).  They  ! 

are  most  abundant  when  the  host  is  in  bloom.  In  Texas  the  weevils  probably  have  several  con-  j 
secutive  generations  each  year,  except  perhaps  in  winter.  Isolated  M. pigra  plants  bloom  there  ! 
sporadically  in  response  to  rainfall  throughout  the  year  but  the  major  blooming  periods  are  in 
the  spring  and  summer.  In  Mexico,  M.  pigra  has  been  observed  in  full  bloom  in  March  and  July 
at  several  localities. 

Larvae  develop  in  flower  buds  of  M.  pigra  var.  berlandieri  in  Texas  and  M.  pigra  var.  pigra 
in  Mexico.  Early  instar  larvae  occur  singly  in  buds;  they  are  usually  found  with  their  heads 
directed  toward  the  base  of  the  bud.  A larva  consumes  the  contents  of  a bud,  then  chews  a 
hole  through  the  side  at  the  base  and  enters  an  adjacent  bud  in  the  globose  head-like  infloresc- 
ence. It  consumes  the  contents  of  four  or  five  buds.  When  full  grown  it  lies  with  its  body  ex- 
tending through  the  bases  of  a row  of  two  or  three  buds.  A mass  of  excrement  accumulates 
in  the  apical  portion  of  the  first  few  buds  in  which  it  fed.  From  one  to  five  larvae  per  inflor- 
escence have  been  observed.  Infested  buds  can  be  detected  in  a mature  inflorescence  when 
they  fail  to  open  along  with  uninfested  buds. 

Pupation  may  take  place  within  the  last  bud  in  which  the  larva  fed  or  in  the  soil.  Adult 
weevils,  pupae,  and  full  grown  larvae  were  found  in  flower  buds  in  the  field  in  March.  The 
weevils  all  had  their  heads  directed  towards  the  apex  of  the  buds  which  were  capped  in  silk 
and  small  pieces  of  plant  material.  Larvae  emerge  from  flower  buds  when  these  are  removed 
from  the  plant.  In  the  laboratory  these  behave  in  typical  tychiine  fashion,  burrowing  into  a 
sand-peat  moss  substrate  where  they  form  a pupal  cell.  Pupae  and  adults  were  recovered  from 
pupal  cells  17—25  days  after  the  larvae  had  emerged  from  flower  buds.  The  significance  of 
the  habit  of  remaining  on  the  host  for  pupation  observed  in  this  species  and  in  S.  seminicola 
was  considered  in  the  discussion  of  that  species. 

S.  ochreosa  closely  resembles  S.  peruana  with  which  it  is  microsympatric  on  M.  pigra  over 
much  of  its  known  range.  It  is  easily  distinguished  from  that  species  by  the  much  longer,  more 
slender  distal  portion  of  the  rostrum  in  the  male  and  female,  and  the  narrower  pygidium  in 
the  female  (cf.  Figs.  326,  327),  the  ochreous  rather  than  lemon  yellow  scales  on  the  pronotum 
and  elytra,  and  absence  of  the  concave  second  article  of  the  male  protarsus,  and  apical,  ventro- 
lateral denticles  on  the  median  lobe. 

The  phylogenetic  relationships  of  S.  ochreosa  are  uncertain.  It  is  placed  in  the  seminicola 
group  because  it  shares  its  host  with  other  members  of  that  group,  but  it  bears  little  resembl- 
ance to  these,  all  of  which  are  seed  predators. 

89—Sibinia  (Micro  ty  chius)  subulirostris  Hustache 
(Fig.  284) 

Sibinia  subulirostris  Hustache  1928:  236.  Holotype,  female:  ARGENTINA,  Buenos  Aires  “HI-1915”  (MNHP). 

Diagnosis.—  Rostrum  very  finely  subulate,  distal  portion  completely  smooth;  ferruginous 
scales  distinct  in  median  rows  on  elytral  interspaces,  in  broad  triangular  basal  patch,  along 
interspace  2 and  in  transverse  apical  band;  femora  very  narrow  at  base,  distinctly,  abruptly 
inflated. 

Description.—  As  described  for  S.  seminicola  except  -Length:  2.36  mm.  Width:  1.13  mm.  Eye:  height  ca.  1.3x 
length.  Frons:  rounded  separately  from  vertex  of  head.  Rostrum:  1.06x  pronotum  length.  In  dorsal  view  distal  portion 
finely  subulate.  In  dorsal  profile  distinctly,  broadly  concave  from  just  distad  of  base  to  antennal  insertions.  Distal  portion 
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long,  56%  of  total  rostral  length,  shining.  Prothorax:  in  lateral  view  feebly  convex  posteriorly,  broadly  flattened  anteriorly. 
Scales  on  pronotum  narrow,  bright  ferruginous,  oval  fulvous  scales  intermixed  laterally  and  in  basomedian  patch.  Elytra: 
scales  in  median  rows  on  interspaces  narrow,  distinct  from  broader  fulvous  scales  in  lateral  rows,  except  on  broad  triangular 
portion  at  base,  on  interspace  2,  and  subapically  with  scales  in  lateral  rows  also  ferruginous;  sutural  interspaces  with  contin- 
uous vitta  of  oval  pale  fulvous  scales.  Femora:  distinctly,  abruptly  inflated  from  narrow  base. 

Discussion.—  A relatively  larg q Microty  chius,  probably  a seed  predator;  host  unkown; 
known  only  from  the  female  holotype  from  Argentina  (Fig.  284). 

S.  subulirostris  closely  resembles  and  probably  is  sister  to  S.  seminicola  of  Texas  and 
Mexico,  a seed  predator  of  Mimosa  pigra.  It  may  also  have  that  widespread  plant  as  host. 

90— Sibinia  ( Micro ty chius)  vatricosa,  new  species 
(Figs.  284,  289) 

Holotype.-  Male,  BRAZIL;  Nova  Teutonia,  27°1 1'  S,  52°  23'  W,  7 November,  1949, 

Fritz  Plaumann,  300  bis  500  m (MZSP). 

Paratype.—  BRAZIL:  Minas  Gerais,  Serra  do  Caraca  (Caracol?),  27  November— 5 December, 
1972,  Exp.  Mus.  Zool.  (1  male,  WEC). 

Diagnosis.—  Scales  on  pronotum  and  elytra  white,  elytra  with  oblong  scales  in  lateral  rows, 
linear  scales  in  median  rows  on  interspaces;  rostrum  straight,  in  lateral  view  broadly  concave 
from  base  to  antennal  insertions;  elytra  narrow,  subparallel  sided  in  basal  0.75;  article  II  of 
protarsus  laterally  compressed  and  expanded  dorsally  into  large  lobe. 

Description.—  Length:  1.69-1.74  mm.  Width:  0.75-0.79  mm.  Integument:  venter  black,  elsewhere  rufous  except 
tarsi,  antennae  and  distal  portion  of  rostrum  ferruginotestaceous.  Head:  scales  on  vertex  elongate,  apically  truncate,  Frons: 
slightly  narrowed  posteriorly,  in  lateral  view  feebly  rounded,  continuous  with  vertex  of  head.  Eye:  moderately  large,  height 
ca.  1.5x  length;  in  dorsal  view  strongly,  evenly  convex;  hind  margin  not  raised.  Rostrum:  short,  0.83x  pronotum  length.  In 
dorsal  view  feebly,  evenly  tapered  from  base  to  antennal  insertions,  not  narrowed  distad  of  insertions,  sides  of  distal  portion 
subparallel.  Dorsomedian  carina  obsolete.  Distal  portion  short,  31%  of  total  rostral  length,  in  lateral  view  strongly  tapered 
to  acute  tip,  lateral  sulcus  obsolete.  Scales  elongate,  moderately  broad,  apically  truncate,  white,  becoming  slightly  raised 
towards  base,  suberect  over  dorsal  margins  of  eyes.  Prothorax:  in  dorsal  view  elongate,  sides  broadly,  evenly  rounded  from 
base  to  feebly  developed  subapical  constriction;  in  lateral  view  very  slightly,  evenly  convex  from  base  to  apex,  not  constricted 
subapically  on  dorsum.  Scales  on  pronotum  short,  subparallel  sided,  apically  truncate  and  oblong,  apically  rounded  scales 
intermixed,  all  scales  recumbent;  scales  on  lower  0.33  of  pleuron  nearly  round,  flat,  white,  replaced  by  elongate  scales  dorsally. 
Elytra:  in  dorsal  view  elongate,  sides  subparallel  in  basal  0.75.  Interspaces  flat,  feebly  impressed,  subequal  in  width;  apices 
of  interspaces  4-6  feebly  prominent;  striae  very  shallow.  Scales  in  triple  rows  on  each  interspace,  scales  in  lateral  rows  oblong, 
flat,  scales  on  median  rows  elongate,  linear,  apically  blunt,  very  slightly  raised;  scales  on  sutural  interspaces  denser  but  of 
same  shape  and  color  as  scales  on  other  interspaces;  strial  scales  narrower  than  scales  in  median  rows  of  interspaces.  Pygidium: 
moderately  broadly  exposed,  strongly  convex,  apex  evenly  rounded.  Abdomen:  sterna  3-4  flat,  sternum  5 feebly  concave 
medially,  sternum  5 not  constricted  subapically,  posterior  margin  of  segment  straight.  Femora:  narrow  at  base,  gradually, 
strongly  enlarged  distally.  Tibiae:  each  with  slender  acute  horizontal  mucro.  Male  genitalia:  (Fig.  289). 

Discussion.—  A relatively  small  Microty chius,  but  with  general  facies  of  a seed  predator; 
host  unkown;  known  only  from  the  type  series  from  southern  Brazil  (Fig.  284). 

The  strongly  convex  pygidium,  prominently  convex  eyes,  and  shallowly  concave  proximal 
portion  of  the  rostrum  indicate  that  S.  vatricosa  is  allied  taS.  seminicola,  a seed  predator  of 
Mimosa  pigra  which  occurs  in  Mexico  and  in  Texas.  The  modification  of  the  male  protarsus  of 
S.  vatricosa  is  unique  among  known  Sibinia. 

91  —Sibinia  (Microty chius)  prolata,  new  species 
(Figs.  180,  284,  290) 

Holotype.—  Male,  ARGENTINA:  Santa  Fe,  Estancia  la  Noria,  Rio  San  Javier,  23  December, 
1911,  G.E.  Bryant,  G.  Bryant  Coll.,  1919-147  (BMNH). 

Allotype.—  Female,  same  data  as  holotype  (BMNH). 

Paratypes.—  Same  data  as  holotype,  except- 1 1 December,  1911  (1  female,  WEC); 
ARGENTINA:  Santa  Fe.  S.  tome,  21  October,  1932  (1,  MLP). 
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Fig.  321-322,  Sibinia  ochreosa,  female:  321,  elytral  apices  and  pygidium,  dorsal  view  (103. 8x);  322, 
abdominal  sterna,  ventral  view  (49. Ox). 
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Fig.  323-325,  Sibinia  peruana,  male:  323,  head  and  pronotum,  lateral  view  (57.7x);  324,  head,  dorsal  view  (106. 7x);  325,  right  protarsus  (213. 2x). 
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Fig.  326-327 , Sibinia  spp.,  habitus:  326,  S.  ochreosa,  female,  Coyame,  Veracruz,  Mexico;  327,  S.  peruana,  female,  Coyame,  Verzcruz,  Mexico.  (A,  lateral  view,  B;  dorsal  view). 
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Diagnosis.—  Apices  of  interspaces  4—6  prominent;  eye  strongly  convex,  hind  margin  dis- 
tinctly raised  by  distance  ca.  equal  to  combined  diameters  of  two  ocular  facets;  scales  on 
pronotum  and  elytra  uniformly  recumbent  pale  fulvous  scales,  darker  fulvoaeneous  scales 
and  ferruginous  to  rufopiceous  scales  in  distinct  pattern;  elytra  with  posteromedian  macula 
of  light  fulvous  scales. 

Description.—  Length:  2.44-2.46  mm,  female  2.49-2.54  mm.  Width:  male  1.22-1.24  mm,  female  1.26-1.28  mm. 
Integument:  rufopiceous;  black  on  venter,  rufous  to  feraiginotestaceous  on  tarsi,  antennae  and  distal  portion  of  rostrum. 

Head:  scales  on  vertex  short,  apically  truncate,  dark  fulvescent.  Eye:  height  ca.  1.5x  length;  in  dorsal  view  strongly  convex. 
Frons:  slightly  narrower  than  rostrum  at  base;  in  lateral  view  feebly  rounded,  slightly  separated  from  vertex  of  head.  Rostrum: 
male  0.78-0.86x,  female  0.83-0.84x  pronotum  length.  In  dorsal  view  tapered  evenly  from  base  to  tip  in  male,  distal  portion 
attenuate  in  female;  in  dorsal  profile  distinctly  rounded  at  base,  nearly  straight  to  just  distad  of  antennal  insertions  in  female, 
broadly,  nearly  evenly  curved  from  summit  of  frons  to  tip  in  male.  Dorsomedian  carina  obsolete.  Distal  portion  in  male  short, 
32-37%  of  total  rostral  length,  stout,  in  lateral  view  evenly,  strongly  tapered  to  acute  tip,  lateral  sulcus  becoming  obsolete 
about  halfway  to  tip;  in  female,  distal  portion  slightly  longer,  33-44%  of  total  rostral  length  in  lateral  view,  finely  acuminate, 
finely  punctate,  lateral  sulcus  obsolete  just  distad  of  antennal  insertions.  Scales  on  sides  short,  apically  rounded,  fulvous, 
these  replaced  dorsally  by  slightly  narrower,  apically  truncate,  recumbent  broadly  imbricated  darker  fulvescent  scales.  Pro- 
thorax: in  dorsal  view  sides  subparallel  in  basal  0.66,  strongly  rounded  in  apical  0.33  to  distinct  subapical  constriction;  in 
lateral  view  feebly,  broadly  convex  from  base  to  apex,  subapical  constriction  obsolete  on  dorsum.  Pronotum  with  short, 
broad,  apically  truncate  to  subtruncate,  striate,  ferruginous  to  rufopiceous  scales,  and  with  broad,  apically  rounded,  densely 
imbricated,  fulvous  scales  forming  narrow  median  vitta  from  base  to  apex;  fulvous  scales  narrowly  visible  on  sides  in  dorsal 
view.  Elytra  in  dorsal  view  sides  subparallel  in  basal  0.66;  in  lateral  view  broadly,  evenly  convex  in  basal  0.75.  Interspaces 
flat,  shallowly  impressed,  surface  rugose,  odd  interspaces  slightly  wider  than  even  ones.  Interspaces  with  oblong,  apically 
rounded,  non-striate,  pale  fulvous  scales,  slightly  narrower,  apically  truncate  to  subtruncate,  striate,  fulvoaeneous  scales  and 
narrower,  subparallel  sided,  apically  truncate,  dark  rufopiceous  scales;  fulvous  scales  dense  on  sutural  interspaces  in  basal  0.66, 
in  form  of  broad  transverse  macula  in  apical  0.75,  broad  on  interspaces  1—3,  limited  to  extreme  apices  of  interspaces  4—6, 
also  sparsely  distributed  singly  or  in  groups  of  two  or  three  throughout  all  interspaces;  rufopiceous  scales  dense  on  basal  0.50 
of  interspace  2,  present  on  extreme  base  of  interspace  3 and  present  but  less  conspicuous  on  interspace  4,  especially  in  apical 
0.50,  forming  subapical  transverse  band  posterior  to  macula  of  fulvous  scales;  remainder  of  interspaces  with  light  to  dark 
fulvoaeneous  scales,  arranged  in  three  or  four  irregular  rows  on  each  interspace;  strial  scales  narrower  than  scales  on  inter- 
spaces. Pygidium:  in  male  apicomedian  portion  convex,  broadly  rounded  at  apex,  distinctly  oblique,  produced  clearly  distad 
of  elytral  apices,  in  female,  pygidium  strongly  narrowed  to  rounded  apex,  posteromedian  portion  convex,  strongly  oblique 
and  projected  well  distad  of  elytral  apices.  Abdomen:  in  male  sterna  3-4  flat  medially,  sternum  5 convex  medially,  feebly 
constricted  subapically,  posteromedian  margin  of  segment. narrowly,  shallowly  concave;  in  female,  sternum  5 broadly  con- 
stricted laterally  and  medially,  strongly  narrowed  apically,  posteromedian  portion  of  segment  strongly  narrowed  and  pro- 
ducted  posteriorly  well  beyond  elytral  apices.  Femora:  stout,  broad  at  base,  only  slightly  widened  distally.  Tibiae:  pro-  and 
mesotibiae  with  stout  curved  mucrones,  metatibial  mucro  slender,  oblique.  Male  genitalia:  (Fig.  290).  Spiculum  ventrale: 

(Fig.  180). 

Discussion.—  A relatively  large  Micro ty chius,  probably  a seed  predator;  host  unknown; 
known  only  form  the  type-series  from  the  state  of  Santa  Fe,  northern  Argentina  (Fig.  284). 

The  resemblance  of  S.  prolata  and  S.  seminicola,  a North  American  seed  predator  of 
Mimosa  pigra  is  slight,  but  great  enough  to  arouse  suspicion  that  both  species  have  M.  pigra 
or  a related  Mimosa  as  host.  The  South  American  S.  prolata  is. known  only  from  the  Entre 
Rios  Parkland  region  of  northern  Argentina,  a lowland  area  where  M.  pigra  is  known  to  occur. 
Like  S.  seminicola,  S.  prolata  is  apparently  microsympatric  with  a bud  predator;  label  data 
indicate  that  the  type-series  of  S.  prolata  and  that  of  the  bud  predator  S.  geminata  were  col- 
lected at  the  same  time  and  place,  and  I strongly  suspect  that  the  two  will  be  found  to  share 
a host.  The  resemblance  of  S.  geminata  to  S.  ochreosa,  the  North  American  species  commonly 
microsympatric  with  S.  seminicola  on  M.  pigra  is  about  as  strong  as  the  resemblance  of  S.  prolata 
to  S.  seminicola. 

92— Sibinia  (Microty chius)  geminata,  new  species 
(Figs.  181,  284,  291,  300) 

Holotype.—  Male,  ARGENTINA:  Santa  Fe,  Estancia  la  Noria,  Rio  San  Javier,  23  December, 
1911,  G.E.  Bryant  (BMNH). 
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Allotype.—  Female,  same  data  as  holotype  (BMNH). 

PdratypeS.  — Same  data  as  holotype  (4);  the  same,  except- 18  December,  1911  (1);  the  same,  except-San  Joaquin, 

Rio  San  Javier,  5 January,  1912  (1);  ARGENTINA:  Villa  Ana,  16-31  October,  1-7  November,  1933,  K.J.  Hayward,  B.M. 
1934-519(1);  total  seven,  distributed  to  various  collections. 

Diagnosis.—  Scales  on  pronotum  uniformly  recumbent,  fulvous  scales  forming  broad  dorso- 
lateral and  dorsomedian  vittae  between  ferruginous  scales;  rostrum  narrowed  distad  of  antennal 
insertions  in  female;  pygidium  narrowed  to  rounded  apex,  vertical,  not  producted  posteriorly 
in  female;  hind  margin  of  eye  raised  by  distance  ca.  equal  to  combined  diameters  of  two  ocular 
facets;  median  lobe  with  large  apical  orifice  (Fig.  291). 

Description.—  Length:  male  1.49-1.62  mm,  female  1.56-1.77  (1.65)  mm.  Width:  male  0.78-0.79  mm,  female 
0.82—0.93  (0.88)  mm.  Integument:  rufous  to  rufopiceous,  legs  and  rostrum  slightly  lighter.  Eye:  height  ca.  1.3x  length;  in 
dorsal  view  convex  posteriorly,  slightly  flattened  anteriorly.  Frons:  strongly  narrowed  posteriorly,  in  lateral  view  nearly 
flat,  continuous  with  vertex  of  head.  Rostrum:  male  0.88— 0.94x,  female  0.95—1.13  (1.01)x  pronotum  length.  In  dorsal 
view  slightly  widened  to  somewhat  distad  of  eye,  tapered  from  there  to  antennal  insertions;  in  dorsal  profile  broadly  curved 
from  distad  of  base  to  tip  in  male,  more  strongly  curved  in  basal  0.25  in  female.  Dorsomedian  carina  distinct.  Distal  portion 
in  male  short,  45-48%  of  total  rostral  length,  narrow,  feebly  tapered,  sulcate  almost  to  tip;  in  female,  distal  portion  slightly 
longer,  51-58  (53)%  of  total  rostral  length,  subcylindrical,  smooth,  shining,  glabrous.  Scales  elongate,  apically  truncate,  pale 
fulvous,  uniformly  recumbent;  scales  on  frons  broader  and  lighter  than  scales  on  vertex  of  head.  Prothorax:  in  dorsal  view 
sides  subparallel  in  basal  0.50;  in  lateral  view  broadly,  evenly  convex,  subapical  constriction  obsolete  on  dorsum.  Scales  on 
pronotum  elongate,  with  broadly  rounded  sides,  apically  blunt;  pale  fulvous  scales  forming  narrow  lateral  and  median  vittae; 
scales  in  broad  lateromedian  vittae  narrower,  more  nearly  parallel  sided,  light  ferruginous ;_scales  on  lower  portion  of  pleuron 
round  to  ovate,  flat,  white,  replaced  by  elongate  scales  on  upper  0.25.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50; 
in  lateral  vew  flat  in  basal  0.33;  broadly  curved  to  apices.  Interspaces  flat,  apices  of  interspaces  4-6  not  distinctly  raised. 

Scales  on  interspaces  as  on  pronotum  but  slightly  narrower,  in  triple  rows  on  each  interspace,  broad  pale  fulvous  scales  pre- 
dominant on  sutural  interspaces  and  on  interspaces  5-10;  sutural  interspaces  with  small  oval  white  scales  in  basal  cluster 
and  interspersed  along  suture;  strial  scales  narrower  than  scales  on  interspaces.  Pygidium:  in  male  slightly  narrowed  to  rounded 
apex,  convex;  in  female,  pygidium  more  strongly  narrowed  to  rounded  apex,  less  strongly  convex,  very  slightly  oblique. 
Abdomen:  in  male  sternum  5 flat  anteromedially,  with  very  broad,  shallow,  posteromedian  concavity,  subapical  constriction 
obsolete,  posterior  margin  of  segment  broadly  emarginate;  in  female,  anteromedian  portion  of  sternum  5 convex,  very  feebly 
broadly  constricted  medially,  posteromedian  portion  of  segment  feebly  prominent  but  not  producted  posteriorly,  posterior 
margin  of  segment  not  emarginate.  Femora:  narrow  at  base,  profemur  rapidly  inflated  in  basal  0.25,  rounded  ventrally;  meta- 
femur more  gradually  inflated,  slightly  narrower  than  profemur.  Tibiae:  each  with  small  slender  apical  mucro.  Male  genitalia: 
(Fig.  291).  Spiculum  ventrale:  (Fig.  181).  Spermatheca:  (Fig.  300). 

Discussion.—  A relatively  small  Microty chius,  probably  a bud  predator;  host  unkown; 
known  only  from  the  type-series  from  the  state  of  Santa  Fe,  northern  Argentina  (Fig.  284). 

The  suspected  relationship  of  S.  geminata  and  S.  prolata,  a seed  predator  Microty  chius, 
and  Mimosa  pigra  was  considered  in  the  discussion  of  S.  prolata.  The  general  resemblance  of 
S.  geminata  and  S.  prolata  and  the  probably  shared  host  are  considered  sufficient  evidence 
that  the  two  are  sister  species. 


The  latissima  Group 

Diagnosis.—  Form  broad;  posteroventral  portion  of  propleuron  strongly  concave;  pronotum 
and  elytra  with  dense  fulvous  scales,  some  scales  with  metallic  margins;  article  III  of  male  pro- 
tarsus with  dense  brush  of  wide  scales  on  inner  suface  (but  S.  acuminata  and  S.  quinquemem- 
brata  known  from  females  only). 

Discussion.  — The  latissima  group  contains  three  species,  S.  acuminata  of  Brazil  and  Paraguay, 
and  S.  latissima  and  S.  quinquemembrata  of  Brazil  (Fig.  328).  The  first  two  appear  to  be  seed 
predators,  the  third  a bud  predator,  but  hosts  and  larval  habits  are  unknown.  The  group  is  pro- 
bably sister  to  the  peruana  group,  members  of  which  have  similarly  modified  male  protarsi. 

93  —Sibinia  (Microty chius)  acuminata,  new  species 
(Figs.  182,  301,  328) 


Holotype.-  Female,  PARAGUAY:  Sapucay,  Feb.,  W.T.  Foster  collector  (USNM  #75423). 
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Paratypes.—  Same  data  as  holotype  (1  female,  WEC).  BRAZIL:  Mato  Grosso,  Faz.  Sta. 

Blanca,  Corumba,  December,  1960,  K.  Lenko  col.  (1  female,  MZSP). 

Diagnosis.—  Rostrum  short,  distal  portion  strongly  acuminate;  pronotum  broad,  subrect- 
angular,  scales  broadly  imbricated,  uniformly  recumbent;  elytral  interspaces  except  3 and  7 
with  broadly  imbricated  oblong,  apically  rounded  pale  fulvous  scales,  3 and  7 with  narrower, 
darker  fulvous  scales;  sternum  5 broadly  visible  lateral  to  pygidium  in  dorsal  view. 

Description.—  Length:  2.62-2.67  (2.64)  mm.  Width:  1.37-1.38  mm.  Integument:  piceous;  rufopiceous  on  legs 
and  tarsi,  antennae  and  distal  portion  of  rostrum  ferruginotestaceous.  Head:  scales  on  vertex  elongate,  feebly  striate, 
apically  truncate.  Eye:  small,  height  ca.  1.6x  length;  in  dorsal  view  nearly  flat;  hind  margin  feebly  raised  by  distance 
ca.  equal  to  diameter  of  one  ocular  facet.  From:  becoming  slightly  wider  than  base  of  rostrum  posteriorly;  in  lateral 
view  feebly  rounded,  continuous  with  vertex  of  head.  Rostrum:  short,  0.65—0.71  (0.69)x  pronotum  length.  In  dorsal  view 
tapered  from  base  to  antennal  insertions,  abruptly  narrowed  distad  of  insertions;  in  dorsal  profile  feebly,  broadly  curved 
basad  of  antennal  insertions,  shallowly  separated  from  frons.  Distal  portion  short;  44-64  (54)%  of  total  rostral  length, 
lateral  sulcus  deep  in  basal  0.25,  distal  0.75  smooth,  shining.  Dorsomedian  carina  narrow  just  over  antennal  insertions,  becom- 
ing obsolete  toward  base.  Scales  on  sides  oblong,  apically  rounded,  densely  imbricated;  these  replaced  on  dorsum  by  narrower 
apically  truncate  scales.  Prothorax:  in  dorsal  view  subapical  constriction  obsolete;  in  lateral  view  broadly,  evenly  convex 
from  base  to  apex,  subapical  constriction  not  developed  on  dorsum. 'Pronotum  with  oblong  apically  rounded,  scales  covering 
lateral  portions  and  forming  large  mediobasal  patch,  remainder  of  dorsum  with  elongate,  striate,  apically  truncate  darker 
fulvous  scales  with  metallic  edges;  scales  on  pleuron  identical  to  scales  on  lateral  portions  of  pronotum,  those  on  lower  portion 
shorter,  broader  and  more  whitish.  Elytra:  in  dorsal  view  broadest  at  humeri  sides  convergent  from  there  to  rounded  apices;  in 
lateral  view  nearly  flat  in  basal  0.50,  broadly,  evenly  curved  in  distal  0.50.  Interspaces  flat,  shallowly  punctate,  surface  densely 
minutely  rugulose,  odd  interspaces  slightly  wider  than  even  ones,  apices  of  interspaces  4-6  not  prominent;  scales  on  each  inter- 
space, except  3 and  7,  in  three  or  four  irregular  rows,  each  with  median  row  of  narrower  scales  but  these  not  darker  than  oblong 
scales  and  not  raised  or  conspicuous;  strial  scales  more  dense  than  on  other  interspaces.  Pygidium:  flat  anteriorly,  distinctly  con- 
vex posteriorly,  strongly  narrowed  to  rounded  apex,  nearly  horizontal,  producted  posteriorly  well  beyond  elytral  apices.  Abdomen: 
sterna  3-4  and  anteromedian  portion  of  sternum  5 feebly  concave  medially,  sternum  5 feebly  constricted  subapically,  broad 
posterior  margin  of  segment  broadly  rounded.  Femora:  narrow  at  base,  profemur  stout,  abruptly,  strongly  inflated  in  basal  0.25, 
broadly  concave  on  anterior  surface  in  basal  0.25;  metafemur  less  abruptly  widened.  Tibiae:  pro-  and  mesotibiae  with  large 
curved  acuminate  mucrones;  metatibial  macro  slightly  shorter,  oblique.  Spiculum  ventrale:  (Fig.  182).  Spermatheca:  (Fig.  301). 

Discussion.—  A relatively  large  Micro ty chius,  probably  a seed  predator;  host  unknown; 
known  only  from  members  of  the  type-series,  all  females,  from  Paraguay  and  southern  Brazil 
(Fig.  328). 

I expect  the  male  of  S.  acuminata  to  have  a dense  brush  of  wide  scales  on  the  inner  surface 
of  article  III  of  the  protarsus  as  does  S.  latissima.  The  species  resemble  each  other  in  general 
facies,  but  are  distinguished  by  the  presence  in  S.  acuminata  of  vittae  of  metallic  scales  on  the 
pronotum  and  elytra,  and  of  narrow  scales  in  median  rows  on  each  elytral  interspace. 

94 -Sibinia  (Microty chius)  latissima,  new  species 
(Figs.  292,  302,  328) 

Holotype.—  Male,  BRAZIL:  Sao  Paulo,  Barueri,  8 November,  1960,  K.  Lenko  Col.  (MZSP). 

Allotype.—  Female,  same  data  as  holotype  (MZSP). 

Paratypes.—  Same  data  as  holotype  (3);  the  same,  except— S.  Bernardo  Campo,  February, 

1960,  W.  Bockermann  leg.,  ex.  colecSo  M.  Alvarenga  (1);  total  four,  distributed  to  various 
collections. 

Diagnosis.—  Rostrum  short,  distal  portion  acuminate  in  female;  scales  on  pronotum  and 
elytra  uniformly  elongate,  parallel  sided,  apically  truncate,  fulvous,  recumbent,  densely  im- 
bricated; hind  margin  of  eye  not  raised;  tibial  mucrones  small,  slender,  acute;  median  lobe 
with  large  apical  orifice  (Fig.  292). 

Description.—  Length:  male  3.52-3.60  mm,  female  3.40-3.60  (3.52)  mm.  Width:  male  1.98-2.02  mm,  female 
1.88-1.98  (1.95)  mm.  Integument:  black1,  legs,  antennae  and  distal  portion  of  rostrum  rufous.  Head:  scales  on  vertex 
elongate,  narrow,  attenuate.  Frons:  narrower  than  base  of  rostrum  medially,  widened  slightly  posteriorly;  in  lateral  view 
flat,  continuous  with  base  of  rostrum.  Eye:  moderately  large,  height  ca.  1.5x  length;  in  dorsal  view  strongly  convex,  especially 
anteriorly.  Rostrum:  short,  male  0.70-0. 75x,  female  0.70-0.74  (0.72)x  pronotum  length.  In  dorsal  view  feebly  tapered 
from  base  to  antennal  insertions  in  male,  more  strongly  tapered  from  there  to  tip;  in  dorsal  profile  not  rounded  at  base, 
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Fig.  328,  Sibinia  spp.,  distribution  records:  members  of  the  latissima  and  peruana  groups,  and  some  members  of  the 
“Itychus”  stock. 
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broadly,  more  or  less  evenly  arcuate  from  base  to  apex.  Dorsomedian  carina  obsolete,  lateral  and  dorsolateral  carinae  feebly 
developed.  Distal  portion  in  male  short,  45-47%  of  total  rostral  length,  in  lateral  view  conical,  lateral  sulcus  obsolete  but 
entire  proximal  0.66  with  deep,  elongate  punctures;  in  female,  distal  portion  slightly  longer,  49-55  (52)%  of  total  rostral 
length,  slender,  in  lateral  view  subcylindrical,  densely,  shallowly  punctate  in  proximal  0.66.  Scales  uniformly  elongate, 
narrow  to  moderately  broad,  attenuate  to  broadly  truncate  apically,  recumbent,  dense  in  proximal  0.50  of  distal  portion 
in  male.  Prothorax:  in  dorsal  view  broad,  sides  rounded  at  base,  more  strongly  rounded  in  anterior  0.33  to  feebly  developed 
subapical  constriction;  in  lateral  view  nearly  flat,  subapical  constriction  feebly  developed  dorsally;  lateral  margins  acute, 
pleuron  deeply,  broadly  concave  posteriorly;  lower  portion  of  pleuron  with  pale  whitish  fulvous  oblong  scales,  upper  portion 
with  more  elongate  scales,  these  replaced  on  dorsum  by  more  nearly  parallel  sided  scales.  Elytra:  in  dorsal  view  broad,  sides 
subparallel  in  basal  0.50;  in  lateral  view  broadly,  nearly  evenly  convex  from  base  to  apices.  Interspaces  flat,  subequal  in  width, 
apices  of  interspaces  4-6  not  prominent.  Scales  in  four  or  five  irregular  rows  on  each  interspace;  scales  on  sutural  inter- 
spaces indistinguishable  from  scales  on  other  interspaces;  strial  scales  narrower  than  scales  on  interspaces.  Pygidium:  in  male 
broadly  exposed,  narrow  but  not  tapered  toward  apex,  broadly,  evenly  convex,  evenly  rounded  at  apex;  in  female,  pygidium 
more  narrowly  exposed,  strongly  narrowed  to  acutely  rounded  apex,  flat,  oblique,  broadly  visible  from  above  beyond  elytral 
apices.  Abdomen:  in  male  sterna  3-4  flat,  sternum  5 feebly  concave  medially,  scales  unmodified,  posteromedian  portion  of 
segment  slightly  flated  downward,  posterior  margin  nearly  straight;  in  female,  sterna  3—4  broadly  concave  medially,  sternum 
5 narrowly,  shallowly  concave  medially,  extreme  subapical  portion  constricted,  posteromedian  portion  not  prominent, 
posterior  margin  narrowly  rounded,  producted  slightly  beyond  elytral  apices.  Femora:  narrow  at  base,  gradually,  strongly 
inflated  distally.  Tibiae:  each  with  short  slender  acute  apical  mucro.  Male  genitalia:  (Fig.  292).  Spermatheca:  (Fig.  302). 

Discussion.—  A relatively  larg q Micro  ty  chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  type-series  from  southern  Brazil  (Fig.  328). 

Large  body  size  and  broad  form  characterize  S.  latissima  adults.  These  closely  resemble 
adults  of  S.  acuminata,  probable  seed  predators  from  Paraguay  and  southern  Brazil,  but  the 
two  groups  are  distinguished  by  the  characters  listed  in  the  diagnosis  and  in  the  discussion 
of  S.  acuminata.  Adults  of  the  bud  predator  S.  quinquemembrata  also  bear  a general  resemblance 
to  those  of  S.  latissima  and  may  share  a host  with  the  species,  although  there  is  no  indication 
as  to  what  the  host  of  either  species  may  be. 

95  —Sibinia  ( Micro ty chius)  quinquemembrata,  new  species 
(Figs.  183,303,328) 

Holotype.—  Female,  BRAZIL:  Parana,  S.L.  Puruna  (Serra  do  Puruna),  20  January,  1968, 
Moure-Giacome.  1,  Depto.  Zool.  UF— Parana  (UPB). 

Diagnosis.—  Antennal  funiculus  with  five  articles,  each  article  wider  than  long;  hind  margin 
of  eye  not  raised;  pronotum  subrectangular;  scales  on  pronotum  and  elytra  uniformly  short, 
ovate,  pale  fulvous,  recumbent;  femora  short,  very  stout. 

Description.—  Length:  2.33  mm.  Width:  1.25  mm.  Integument:  pronotum  and  elytra  pale  rufous,  head  and  venter 
black,  legs  and  rostrum  rufous,  antennae  piceous.  Head:  scales  on  vertex  very  short,  narrow,  acuminate.  Eye:  height  ca.  1.3x 
length;  in  dorsal  view  strongly,  evenly  convex.  From:  distinctly  narrowed  posteriorly;  in  lateral  view  feebly  curved,  continu- 
ous with  vertex  of  head.  Rostrum:  short,  0.78x  pronotum  length.  In  dorsal  view  tapered  slightly  from  base  to  antennal  in- 
sertions, abruptly  narrowed  distad  of  insertions,  sides  of  distal  portion  subparallel;  in  dorsal  profile  broadly,  evenly  curved 
from  base.to  tip.  Distal  portion  long,  67%  of  total  rostral  length,  slender  but  not  abruptly  narrowed,  not  tapered,  shallowly, 
finely  punctate.  Dorsomedian  carina  obsolete.  Scales  very  small,  inconspicuous,  integument  broadly  visible.  Prothorax: 
not  constricted  subapically,  in  lateral  view  broadly,  evenly  convex,  subapical  constriction  not  developed.  Scales  on  lower 
0.66  of  pleuron  small,  oval,  white,  flat,  these  replaced  dorsally  by  ovate  scales.  Elytra:  in  dorsal  view  humeri  rounded,  sides 
broadly  rounded  in  basal  0.66,  in  lateral  view  broadly,  evenly  convex  from  base  to  apices.  Interspaces  flat,  feebly,  shallowly 
impressed,  subequal  in  width;  apices  of  interspaces  4-6  not  prominent.  Scales  in  irregular  triple  rows  on  each  interspace; 
strial  scales  very  small,  absent  on  some  portions;  sutural  interspaces  without  oval  white  scales.  Pygidium:  broadly  exposed, 
flat,  strongly  narrowed  to  rounded  apex,  oblique,  producted  posteriorly  beyond  elytral  apices.  A bdom en:  sterna  3-4  flat 
medially,  sternum  5 feebly,  narrowly  concave  medially,  feebly,  broadly  constricted  subapically,  posteromedian  portion  of 
segment  not  prominent,  producted  posteriorly  well  beyond  elytral  apices,  posterior  margin  narrowly  rounded.  Femora: 
narrow  at  base,  abruptly  strongly  inflated.  Tibiae:  short,  stout,  strongly  widened  apically;  pro-  and  mesotibiae  with  short 
stout  oblique  mucrones;  metatibial  mucro  much  shorter.  Spiculum  ventrale:  (Fig.  183).  Spermatheca:  (Fig.  303). 

Discussion.—  A relatively  small  Microty chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  female  holotype  from  southern  Brazil  (Fig.  328). 

Adults  of  this  species  seem  in  many  respect  to  be  miniature  versions  of  the  seed  predator 


Quaest.  Ent.,  1978  14(2) 


268 


Clark 


S.  latissima,  also  known  only  from  southern  Brazil.  It  is  not  unlikely  that  the  two  are  a bud- 
seed  predator  microsympatric  pair,  but  the  host  of  S.  latissima  is  also  unknown.  Adults  of 
S.  quinquemembrata  are  easily  distinguished  from  those  of  S.  latissima  by  the  characters 
listed  in  the  diagnosis. 

The  peruana  Group 

Diagnosis.-  Distal  portion  of  rostrum  short,  stout,  feebly  sexually  dimorphic  (Fig.  327); 
pronotum  and  elytra  with  uniformly  recumbent,  pale  ochreous  to  lemon  yellow  scales;  apex 
of  median  lobe  with  large  orifice,  with  paired  acute  lateroventral  denticles  (Fig.  293). 

Discussion.—  The  peruana  group  includes  three  species,  S.  ignota  and  S.  hirticrus  of  Brazil 
(Fig.  328),  and  S.  peruana,  which  is  known  from  Mexico  and  Central  America  (Fig.  279), 

Peru,  and  Brazil  (Figs.  328).  The  species  are  all  bud  predators;  S.  peruana  has  Mimosa  pigra 
as  host,  as  do  some  members  of  the  seminicola  group  with  which  S.  peruana  is  microsympatric, 
at  least  in  Mexico  and  Central  America. 

96— . Sibinia  (Microty chius)  peruana  Pierce 
(Figs.  184,  279,  293,  294,  304,  323-325,  328) 

Sibinia  peruana  Pierce  1915:  13.  Klima  1934;  Blackwelder  1947.  Holotype,  male:  Piura,  Peru  (USNM). 

Diagnosis.—  Distal  portion  of  rostrum  short,  stout,  deeply  sulcate  almost  to  tip  in  male 
and  female  (Figs.  323,  324);  scales  on  pronotum  and  elytra  uniformly  elongate,  narrow,  pale 
ochreous  to  lemon  yellow;  pygidium  in  female  large,  flat,  broadly  rounded  at  apex  and  ex- 
tending well  Jbeyond  elytral  apices;  article  III  of  male  protarsus  with  dense  brush  of  broad 
scales  on  inner  lobe  (Fig.  325);  median  lobe  with  large  apical  orifice,  with  small  ventrolateral 
tooth  on  apical  margin  (Fig.  293). 

Description.—  Length:  male  1.61-1.82  mm,  female  1.68-1.99  mm.  Width:  male  0.76-0.93  mm,  female  0.85-0.95 
mm.  Integument:  rufopiceous,  shading  to  lighter  rufous  on  legs  and  distally  on  rostrum.  Head:  scales  on  vertex  narrow, 
linear,  apically  blunt  (Fig.  324).  Frons:  narrower  than  base  of  rostrum  (Fig.  324);  in  lateral  view  continuous  with  vertex  of 
head  (Fig.  323).  Eye:  height  ca.  1.3x  length;  in  dorsal  view  strongly  convex  posteriorly,  less  convex  anteriorly  (Fig.  324). 
hind  margin  feebly  raised  by  distance  less  than  diameter  of  one  ocular  facet.  Rostrum:  male  0.91-1.03x,  female  0.93-1.05x 
pronotum  length.  In  dorsal  view  widened  from  base,  then  slightly  tapered  to  antennal  insertions,  distal  portion  subparallel 
sided;  in  dorsal  profile  not  rounded  at  base,  broadly  curved  over  antennal  insertions.  Dorsomedian  carina  well  developed 
Distal  portion  in  male  short,  32-38%  of  total  rostral  length,  stout,  in  lateral  view  feebly  tapered  (Fig.  323);  in  female, 
distal  portion  slightly  longer,  34-40%  of  total  rostral  length,  less  strongly  tapered,  lateral  sulcus  distinct  almost  to  tip.  Scales 
linear,  broader  than  scales  on  vertex  of  head,  recumbent.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50;  feebly 
curved  anteriorly  to  shallow  subapical  constriction;  in  lateral  view  evenly,  broadly  convex,  subapical  constriction  obsolete 
on  dorsum.  Scales  on  pronotum  moderately  broad,  apically  rounded  to  truncate,  recumbent;  scales  on  lower  portion  of 
pleuron  oblong,  slightly  concave,  white,  limited  to  lower  0.25  medially,  replaced  dorsally  by  elongate  scales.  Elytra:  in 
dorsal  view  humeri  prominent,  sides  in  basal  0.50  slightly  convergent;  in  lateral  view  flat  on  disc.  Interspaces  flat,  feebly 
impressed,  apices  of  interspaces  4-6  not  prominent.  Scales  in  triple  rows  on  each  interspace,  scales  in  lateral  rows  recumbent, 
scales  in  median  row  very  slightly  but  distinctly  raised;  sutural  interspaces  usually  with  basal  cluster  of  small  white  oval 
scales;  strial  scales  slightly  narrower  than  scales  on  interspaces.  Pygidium:  broadly  exposed,  in  male  rounded  at  apex,  slightly 
convex,  slightly  oblique.  Abdomen:  in  male  sterna  3-4  flat,  sternum  5 very  shallowly,  narrowly  concave  medially,  scales 
unmodified,  sternum  5 not  constricted  subapically,  posterior  margin  of  segment  shallowly,  roundly  concave;  in  female, 
sterna  3-4  and  anterior  portion  of  sternum  5 broadly  convex  medially,  sternum  5 broadly  constricted  medially,  postero- 
median portion  of  segment  producted  prominently  distad  of  elytral  apices.  Femora:  slender,  narrow  at  base,  gradually, 
feebly  expanded  but  not  inflated  distally.  Tibiae:  protibia  with  minute  oblique  mucro,  meso-  and  metatibiae  with  minute 
mucrones  which  project  parallel  to  long  axis  of  tibia.  Male  genitalia:  (Figs.  293,  294).  Spiculum  ventrale:  (Fig.  184). 
Spermatheca:  (Fig.  304). 

Discussion.—  A relatively  small  Microty  chius  bud  predator  of  Mimosa  pigra;  known  from 
southern  Tamaulipas,  Mexico,  southward  to  Argentina  (Figs.  279,  328). 

Adults  of  S.  peruana  were  reared  from  larvae  which  emerged  from  flower  buds  of  M.  pigra 
var.  pigra,  collected  24  August,  1974,  3 mi  S Tamuin,  San  Luis  Potosi,  Mexico.  Larvae  formed 
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pupal  cells  in  a sand-peat  moss  substrate.  Pupae  and  teneral  adults  were  noted  in  cells  on 
3 September,  1974,  10  days  after  larvae  were  collected.  Some  adults  were  still  in  pupal  cells 
ten  days  later  on  13  September.  Adults  have  been  collected  in  June,  July,  and  August. 

Adults  of  S.  peruana  are  generally  microsympatric  on  M.  pigra  with  the  bud  predator  S. 
ochreosa  and  with  the  seed  predators  S.  seminicola  or  S.  fastigiata  in  Mexico.  Larvae  of  both 
bud  predators  emerged  from  flower  buds  from  the  same  M.  pigra  plants  collected  at  the  same 
time  3 mi  S Tamuin.  Adults  of  the  two  species  resemble  each  other  in  coloration,  but  are 
easily  distinguished  by  the  characters  listed  in  the  diagnoses. 

97— Sibinia  (Microty chius)  ignota,  new  species 
(Figs.  295,  328) 

Holotype.—  Male,  BRAZIL:  Territorio  de  Rondonia,  Guajara-Mirim,  8 January,  1953, 

M.  Alvarenga  (MZSP). 

Diagnosis.—  Eye  moderately  large,  hind  margin  not  raised;  scales  on  pronotum  and  elytra 
uniformly  elongate,  narrow,  pale  ochreous,  recumbent;  profemur  enlarged,  broadly,  deeply, 
concave  ventrally. 

Description.—  As  described  for  S.  peruana,  except -Length:  1.72  mm.  Width:  0.87  mm.  Integument:  legs,  antennae 
and  distal  portion  of  rostrum  testaceous.  Frons:  strongly  narrowed  posteriorly.  Eye:  moderately  large,  height  ca.  1.6x  length. 
Rostrum:  0.97x  pronotum  length.  In  dorsal  view,  sides  subparallel  from  base  to  antennal  insertions,  slightly  narrowed  distad 
of  insertions;  in  dorsal  profile  broadly,  feebly  arcuate  from  base  to  antennal  insertions,  more  strongly  curved  over  insertions. 
Distal  portion  short,  32%  of  total  rostral  length,  in  lateral  view  conical,  scales  uniformly  elongate,  narrow,  apically  blunt 
to  truncate,  recumbent.  Prothorax:  Scales  on  pronotum  subparallel  sided  to  feebly  attenuate,  apically  bluntly  pointed. 
Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.66;  in  lateral  view  nearly  flat  in  basal  0.33.  Scales  on  interspaces  uniformly 
recumbent;  sutural  insterspaces  without  oval  white  scales.  Pygidium:  small,  not  producted  beyond  elytral  apices, , convex, 
distally,  vertical,  apex  strongly,  evenly  rounded.  Femora:  narrow  at  base,  profemur  gradually  inflated  distally,  broadly, 
very  deeply  concave  ventrally  from  base  to  just  proximad  of  apex;  mesofemur  narrower,  metafemur  even  narrower.  Tibiae: 
protibia  narrow,  strongly  arcuate  in  proximal  0.33,  broader  and  straighter  distally  with  short  acute  apical  mucro;  meso- 
and  metatibiae  straighter,  with  somewhat  longer,  more  slender  apical  mucrones.  Male  genitalia:  (Fig.  295). 

Discussion.—  A relatively  small  Microty  chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  male  holotype  from  Brazil  (Fig.  328). 

S.  ignota  closely  resembles -S',  peruana,  a bud  predator  of  Mimosa  pigra.  Adults  of  the  two 
species  are  easily  distinguished  from  one  another,  however,  by  the  modified  profemur  and 
protibia  of  S.  ignota  (see  diagnosis). 

98—  Sibinia  (Microty chius)  hirticrus,  new  species 
(Figs.  185,  296,  328) 

Holotype.  — Male,  BRAZIL:  Rio  Grande  do  Norte,  Natal,  January,  1951,  Alvargenga  col. 
ex  coleQao  M.  Alvarenga  (MZSP). 

Allotype.—  Female,  same  data  as  holotype,  except— December,  1951  (MZSP). 

Paratypes.—  Same  data  as  holotype  (3);  same  data  as  allotype  (1);  total  four,  distributed 
to  various  collections. 

Diagnosis.—  Scales  on  pronotum  and  elytra  pale  ochreous  and  whitish  yellow,  uniformly 
recumbent;  scales  on  pleuron,  femora  and  tibiae  elongate,  attenuate,  apically  pointed,  white; 
tibiae  unarmed;  distal  portion  of  rostrum  short,  stout,  beset  with  long  white  setae  in  male 
and  female;  female  pygidium  perpendicular. 

Description.—  Length:  male  1.67-1.85  (1.75)  mm,  female  1.79-1.92  mm.  Width:  male  0.89-0.95  (0.92)  mm, 
female  0.95-0.97  mm.  Integument:  rufous  throughout,  venter  slightly  darker.  Head:  scales  on  vertex  elongate,  narrow, 
slightly  attenuate.  Frons:  slightly  narrower  than  base  of  rostrum,  slightly  narrowed  posteriorly,  in  lateral  view  nearly  flat, 
continuous  with  vertex  of  head.  Eye:  small,  height  ca.  1.3x  length;  in  dorsal  view  feebly,  evenly  convex;  hind  margin  not 
raised.  Rostrum:  male  1.00-1.06  (1.03)x,  female  0.95-1. 05x  pronotum  length.  In  dorsal  view  sides  subparallel  from  base 
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to  antennal  insertions,  distal  portion  slightly  narrower,  sides  subparallel;  in  dorsal  profile  not  rounded  at  base,  strongly, 
almost  evenly  arcuate  from  base  to  tip.  Dorsomedian  carina  distinct.  Distal  portion  in  male  short,  38-41  (40)%  of  total 
rostral  length,  in  lateral  view  feebly  tapered  to  blunt  tip,  sulci  obsolete  but  punctures  moderately  deep  and  moderately 
dense;  in  female,  distal  portion  not  much  longer,  41-45%  of  total  rostral  length,  otherwise  as  in  male.  Scales  on  sides 
small,  replaced  dorsally  by  elongate,  attenuate,  apically  pointed,  suberect  scales.  Prothorax:  in  dorsal  view  sides  markedly 
rounded  from  base  to  feebly  developed  subapical  constriction;  in  lateral  view  broadly  feebly,  evenly  convex,  subapical 
constriction  obsolete  on  dorsum.  Scales  on  pronotum  elongate,  narrow,  feebly  to  distinctly  attenuate,  apically  blunt  to 
truncate;  ochreous  and  broader,  pale  yellowish  white  scales  present,  pale  scales  predominant  on  posterolateral  portions; 
scales  on  pleuron  elongate,  narrow,  attenuate,  smaller  and  narrower  than  scales  on  pronotum.  Elytra:  in  dorsal  view  sides 
subparallel  behind  humeri  in  basal  0.50;  in  lateral  view  flat  in  basal  0.50,  strongly,  evenly  rounded  posteriorly.  Interspaces 
flat,  feebly  impressed,  subequal  in  width;  apices  of  interspaces  4-6  not  prominent.  Scales  in  dense  triple  rows  on  each 
interspace,  lighter  scales  predominant  on  sutural  interspaces,  laterally,  and  toward  apices;  sutural  interspaces  without  white 
oval  scales;  strial  scales  almost  as  broad  as  scales  on  interspaces.  Pygidium:  broadly  exposed,  in  male  stronlgy  convex  just 
beyond  elytral  apices,  curved  anteriorly,  apical  portion  broadly  visible  in  ventral  view,  apex  strongly,  evenly  rounded;  in 
female,  pygidium  smaller,  more  broadly,  evenly  convex,  not  broadly  visible  from  beneath,  apically  rounded.  Abdomen:  in 
male  sterna  3-5  convex  medially,  sternum  5 very  feebly,  broadly  constricted,  posteromedian  portion  of  segment  feebly 
prominent,  posterior  margin  deeply,  roundly  concave;  in  female,  sterna  about  as  in  male  except  sternum  5 more  distinctly 
constricted  medially  and  posterior  margin  of  segment  not  concave.  Femora:  elongate,  narrow  at  base,  gradually  widened  but 
not  inflated  distally.  Median  lobe;  (Fig.  296).  Spiculum  ventrale:  (Fig.  185). 

Discussion.—  A relatively  small  Microtychius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  northeastern  Brazil  (Fig.  328). 

The  small  acuminate  scales  on  the  venter  and  femora  distinguish  adults  of  S.  hirticrus  from 
those  of  the  other  peruana  group  members.  The  host  may  b q Mimosa  pigra,  host  of  the  closely 
related  S.  peruana. 


The  pulcherrima  Group 

Diagnosis.—  Species  are  assigned  to  the  pulcherrima  group  on  the  basis  of  possession  of 
one  or  more  of  apotypic  states  62—67  (see  appendix  II,  p.  368).  None  of  the  species  have 
all  of  the  apotypic  states  inferred  in  the  group  ancestor,  and  no  single  feature  can  be  cited  as 
diagnositic  of  the  group.  Many  of  the  species  do,  however,  have  the  eye  oblong  in  shape,  the 
hind  margin  strongly  raised,  the  flat  lateral  surface  directed  almost  straight  forward  (Figs. 

375,  376,  377),  and  most  have  various  plates  or  clusters  of  large  sclerotized  plates  on  the  in- 
ternal sac. 

Discussion.—  The  pulcherrima  group  contains  15  species:  S.  pulcherrima,  S.  fessa,  S.  his- 
paniolae,  S.  sparsa,  S.  ingenua,  S.  megalops,  S.  pallida,  S.  planocula,  S.  prorsa,  S.  muricata, 

S.  valenciana,  S.  dissipata,  S.  anfracta,  S.  anfractoides,  and  S.  viridula.  These  occur  throughout 
Mexico,  the  West  Indies,  and  Central  and  South  America.  Hosts  of  four  of  the  species,  S. 
pulcherrima,  S.  pallida,  S.  valenciana,  and  S.  dissipata,  belong  to  the  mimosoid  genus  Pithe- 
cellobium;  hosts  of  the  other  species  are  unknown.  The  group  contains  bud  and  seed  predators. 
The  group  ancestor  probably  resembled  S.  pulcherrima,  a seed  predator  with  some  “Itychus 
characters”,  but  evolution  in  the  group,  as  in  other  groups  in  the  subgenus  Microtychius,  ap- 
pears to  have  resulted  in  reduction  and  eventual  loss  of  these  plesiotypic  features  in  many 
of  the  species. 

99 —Sibinia  (Microtychius)  pulcherrima  Champion 
(Figs.  82,  306,  329,  333,  358,  359,  375-377) 

Sibinia  pulcherrima  Champion  1910:  191,  Tab,9,  Figs.  12,  12a.  Klima  1934;  Blackwelder  1947.  LECTOTYPE  (HERE 

DESIGNATED),  male,  one  of  two  syntypes,  labelled  “Sp  figured”  “Type”  “Corinto  Nicaragua  Solari”  “B.C.A.  Col. 

IV.  7.  Sibinia  pulcherrima  Champ.”  and  (handwritten)  “ Sibinia  pulcherrima  Ch.”  (BMNH). 

Sibinia  sp.  Wolcott  1936. 

Diagnosis.-  (Fig.  329).  Pronotum  with  large  mediobasal  patch  of  white  scales;  sternum  5 
rounded  apically,  with  no  trace  of  subapical  constriction,  pygidium  not  visible  beyond  elytral 
apices  from  above;  median  lobe  (Fig.  358)  broad,  apex  entire,  with  deep  narrow  apical  emarg- 
ination;  internal  sac  with  large  plates  formed  by  congested  large  spines  (Fig.  358). 
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Description.—  Length:  male  1.94-2.12  mm,  female  2.12-2.33  mm.  Width:  0.98-1.08  mm,  female  1.09-1.23  mm. 
Integument:  rufopiceous  to  piceous,  in  most  specimens  darkest  on  pronotum,  lateromedian  triangular  portion  of  elytra, 
sterna,  and  femoral  bases.  Head:  scales  on  vertex  elongate,  narrow,  apically  blunt  to  pointed  (Fig.  375),  ferruginous.  Frons: 
feebly  narrowed  posteriorly  (Fig.  376);  in  lateral  view  flat,  continuous  with  vertex  of  head  (Fig.  377).  Eye:  oblong;  height 
ca.  1.8x  length;  in  dorsal  view  flat,  tilted  forward  (Fig.  375);  hind  margin  strongly  raised  by  distance  ca.  equal  to  0.25  length 
of  eye.  Rostrum:  male  0.83— 0.91x,  female  0.83— 0.98x  pronotum  length.  In  dorsal  view  (Fig.  375)  slightly  swollen  at  ex- 
treme base,  distinctly  tapered  to  antennal  insertions,  sides  of  distal  portion  subparallel;  in  dorsal  profile  strongly  rounded 
at  extreme  base,  feebly  curved  over  antennal  insertions  (Fig.  377).  Distal  portion  in  male  short,  29-37%  of  total  rostral 
length,  stout,  in  lateral  view  feebly  tapered,  lateral  sulcus  distinct  almost  to  tip  (Fig.  377);  in  female,  distal  portion  slightly 
longer,  37-44%  of  total  rostral  length,  not  tapered,  shallowly  sulcate  to  tip.  Scales  narrow,  linear,  apically  blunt  to  truncate, 
recumbent,  pale  fulvous  to  ferruginous  laterally,  replaced  dorsally  by  white  scales  in  some  specimens.  Prothorax:  in  dorsal 
view  sides  evenly  rounded  frombase  to  feebly  developed  subapical  constriction;  in  lateral  view  strongly,  evenly  convex,  sub- 
apical  constriction  obsolete  on  dorsum.  Pronotum  with  elongate,  parallel  sided  to  slightly  attenuate,  apically  truncate,  uni- 
formly recumbent,  fulvous  and  ferruginous  to  dark  fuscopiceous  scales;  light  and  dark  scales  admixed,  darker  scales  when 
present  narrower  than  lighter  ones;  scales  on  lower  portion  of  pleuron  round  to  oblong,  flat,  white  to  pale  ferruginous, 
limited  to  lower  0.66  anteriorly,  extending  onto  dorsum  posteriorly,  there  replaced  by  elongate  scales.  Elytra:  sides  sub- 
parallel in  basal  0.50,  flat  on  disc.  Interspaces  flat,  deeply,  distinctly  impressed;  odd  interspaces  distinctly  wider  than  even 
ones;  apices  of  interspaces  4-6  not  prominent.  Scales  in  triple  rows  on  each  interspace,  uniformly  recumbent,  white  scales 
fulvous  scales,  and  darker  ferruginous  to  fuscopiceous  scales  forming  diffuse  pattern  of  broad  transverse  bands;  sutural  inter- 
spaces with  clusters  of  white  scales  at  base  and  in  basal  0.66,  forming  uniform  single  row  adjacent  to  suture  in  apical  0.33; 
strial  scales  indistinguishable  from  scales  on  interspaces.  Pygidium:  broadly  exposed,  in  male  strongly  convex,  broadly 
rounded  at  apex;  in  female,  pygidium  slightly  less  convex,  slightly  narrowed  to  rounded  apex.  Abdomen:  in  male  sterna  3-4 
feebly  concave  medially,  anteromedian  portion  of  sternum  5 slightly  concave,  scales  unmodified,  sides  strongly,  evenly 
rounded  laterally,  posterior  margin  of  segment  deeply  subquadrately  emarginate;  in  female,  sternum  3-4  and  anteromedian 
portion  of  sternum  5 flat  medially,  sternum  5 feebly  constricted  medially  but  posteromedian  portion  of  segment  not  prom- 
inent, posteior  margin  shallowly,  subquadrately  emarginate.  Femora:  narrow  at  base,  gradually  widened  but  not  inflated, 
profemur  slightly  wider  than  metafemur.  Tibiae:  mesotibia  with  stout  curved  mucro,  protibia  and  metatibia  with  very  short 
stout  mucrones.  Male  genitalia:  (Figs.  358,  35 9).  Spiculum  ventrale:  (Fig.  333).  Sperma theca:  (Fig.  306). 

Discussion.-  A relatively  large  Micro ty chius,  probably  a seed  predator;  adults  collected  on 
Pithecellobium  unguis-cati\  known  from  the  states  of  Tamaulipas  and  San  Luis  Potosi,  Mexico, 
from  Nicaragua,  and  from  Puerto  Rico  (Fig.  82);  48  specimens  examined. 

Adults  of  S.  pulcherrima  were  collected  on  P.  unguis-cati,  March  18,  1975,  7 mi  S Antiguo 
Morelos,  Tamaulipas,  Mexico,  with  adults  of  the  bud  predator  S.  valenciana.  Adults  of  S. 
pulcherrima  have  been  collected  during  December  at  Tampico,  Tamaulipas. 

Puerto  Rican  specimens  of  S.  pulcherrima  examined  are  labelled  “on  Randia  mitis”  (Rubi- 
aceae),  but  it  is  unlikely  that  the  species  actually  utilizes  this  non-legume  as  a host.  The  Puerto 
Rican  specimens  differ  from  specimens  from  Mexico  and  Central  America  in  having  the  eye 
more  convex,  the  hind  margin  less  distinctly  raised. 

100 —Sibinia  (Microty chius)  fessa,  new  species 
(Figs.  360,  369) 

Holotype.—  Male,  BRAZIL:  Bahia,  Encruzilhada,  960  m.  November,  1972,  Alvarenga  & 
Seabra  (MPB). 

Allotype.-  Female,  same  data  as  holotype  (MPB). 

Paratypes.-  Same  data  as  holotype  (14);  the  same  except— M.  Alvarenga  only  (3);  total 
seven,  distributed  to  various  collections. 

Diagnosis.—  Pronotum  and  elytra  with  short,  oblong  fulvous,  variably  sized  recumbent 
scales,  and  erect  white  attenuate  bristles;  pygidium  strongly  convex  in  male  and  female, 
abdominal  sterna  1-5  of  male  broadly,  feebly  concave  medially. 

Description.—  Length:  male  1.56-1.82  (1.66)  mm,  female  1.46-1.56  (1.53)  mm.  Width:  male  0.76-0.91  (0.82) 
mm,  female  0.71-0.78  (0.75)  mm.  Integument:  rufous  to  rufopiceous  throughout,  in  some  specimens  darker  piceous  on 
dorsomedian  portion  of  elytra.  Head:  scales  on  vertex  short,  narrow.  Frons:  slightly  wider  than  base  of  rostrum,  in  lateral 
view  broadly,  evenly  rounded.  Eye:  moderately  large,  height  ca.  1.4x  length;  in  dorsal  view  prominently,  evenly  convex; 
hind  margin  not  distinctly  raised.  Rostrum:  in  male  0.80-0.89  (0.86)x,  female  0.94-1.03  (1.00)x  pronotum  length.  In 
dorsal  view  sides  distinctly  narrowed  to  antennal  insertions,  slightly  more  strongly  narrowed  to  just  distad  of  insertions, 
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Fig.  329-330,  Sibinia  spp.,  habitus:  329,  S.  pulcherrima,  female,  Tampico,  Tamaulipas,  Mexico;  330,  S.  valenciana,  male,  Izamal,  Yucatan,  Mexico  (A,  lateral  view;  B,  dorsal  view). 
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Fig.331,  habitus,  Sibinia  dissipata,  male,  Villa  Robles,  Sinaloa,  Mexico  (A,  lateral  view,'  B,  dorsal  view). 
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subparallel  sided  from  there  to  tip;  in  dorsal  profile  broadly,  nearly  evenly  curved  from  base  to  tip  but  more  strongly  rounded 
at  base  in  some  specimens.  Dorsomedian  carina  obsolete.  Distal  portion  in  male  long,  45-54  (49)%  of  total  rostral  length,  in  j 
lateral  view  not  tapered,  finely  punctulate  but  sulci  obsolete;  in  female,  distal  portion  slightly  longer  61-70  (66)%  of  total 
rostral  length,  otherwise  as  in  male.  Scales  on  sides  oblong,  white,  recumbent,  replaced  dorsally  by  narrow  white  scales,  with 
dorsolateral  row  of  erect  bristles.  Prothorax:  in  dorsal  view  subparallel  sided  in  basal  0.66,  strongly  rounded  anteriorly  to  sub- 
apical  constriction;  in  lateral  view  feebly,  broadly  convex,  subapical  constriction  feebly  developed.  Scales  on  pronotum  short,  i 
narrow,  apically  blunt,  recumbent,  scales  laterally  and  in  distinct  median  vitta  larger,  oblong,  all  scales  pale  fulvoaeneous;  pro- 
notum also  with  stout  acuminate  erect  whitish  bristles  interspersed  throughout;  pleuron  with  round  whitish  scales  on  lower 
portion.  Elytra:  in  dorsal  view  sides  parallel  in  basal  0.66,  in  lateral  view  flat  in  basal  0.66.  Interspaces  flat,  feebly  impressed,  j 
subequal  in  width,  apices  of  interspaces  4-6  not  prominent.  Scales  on  interspaces  similar  to  those  on  pronotum;  larger  scales 
and  smaller  narrower  scales  in  irregular  clusters  throughout,  each  interspace  also  with  erect  bristles  similar  to  those  on  pro- 
notum. Pygidium:  in  male  strongly  convex,  broadly,  evenly  rounded  at  apex;  in  female,  pygidium  smaller,  otherwise  as  in 
male.  Abdomen:  in  male,  sterna  1-5  broadly,  feebly  concave  medially,  scales  unmodified,  sides  of  sternum  5 distinctly  con- 
stricted sucapically,  posterior  margin  of  segment  broadly,  feebly  concave,  sternum  5 with  erect  bristles;  in  female,  sterna  1—5 
broadly,  feebly  convex  medially,  sternum  5 more  strongly  convex,  distinctly  constricted  subapically,  posteromedian  portion 
of  segment  not  prominent,  posterior  margin  narrowly,  shallowly  concave.  Femora:  moderately  stout,  narrow  at  base,  sub- 
equal in  width.  Tibiae:  each  with  small  curved  acute  apical  mucro.  Male  genitalia:  (Fig.  360). 

Discussion.-  A relatively  small  Microtychius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  the  state  of  Bahia,  Brazil  (Fig.  369). 

S.  fessa  does  not  strongly  resemble  any  of  the  other  pulcherrima  group  members  in  external 
characters,  but  the  structure  of  the  median  lobe  is  strikingly  similar  to  that  in  S.  pulcherrima 
(cf.  Fig.  358,  360).  The  two  are  inferred  to  be  sister  species  on  the  basis  of  this  resemblance. 

101  —Sibinia  (Microtychius)  hispaniolae,  new  species 
(Figs.  82,  307,  334) 

Holotype.—  Female,  HAITI:  Port  au  Prince,  Oct.  1926,  Ace.  60-6,  G.N.  Wolcott  Coll.  (BMNH). 

Diagnosis.—  Eye  flat  in  dorsal  view,  hind  margin  raised  and  flat  portion  directed  forward; 
sternum  5 concave  medially,  posteromedian  portion  not  prominent;  scales  on  pronotum  and 
elytra  elongate,  ferruginous,  white  oval  scales  forming  distinct  median  and  dorsolateral  vittae 
on  pronotum  and  prominent  sutural  vitta  on  elytra. 

Description.—  Length:  2.67  mm.  Width:  1.53  mm.  Integument:  black;  posterolateral  portions  of  elytra  and  femora 
piceous;  tibiae,  tarsi  and  distal  portion  of  rostrum  rufopiceous.  Eye:  height  ca.  1.5x  length;  hind  margin  distinctly  raised  by 
distance  ca.  equal  to  combined  diameters  of  three  ocular  facets.  Frons:  distinctly  narrowed  posteriorly;  in  lateral  view  flat, 
continuous  with  vertex  of  head.  Rostrum:  1.00  x pronotum  length.  In  dorsal  view  sides  subparallel  to  antennal  insertions, 
tapered  from-there  to  tip;  in  dorsal  profile  rounded  just  distad  of  base,  more  broadly  curved  over  antennal  insertions.  Dorso- 
median carina  absent.  Distal  portion  short,  43%  of  total rostral  length,  feebly  tapered  in  lateral  view,  lateral  sulcus  becoming 
obsolete  in  basal  0.25,  distal  0.75  shallowly,  densely  punctate.  Scales  short,  narrow,  apically  blunt,  uniformly  recumbent. 
Prothorax:  in  dorsal  view  slightly  wider  at  base  than  at  middle,  subapical  constriction  distinct;  in  lateral  view  broadly,  evenly 


Fig.  332,  Sibinia  pallida,  female,  8 mi  SW  Woodsboro,  Refugio  Co.,  Texas  (B,  dorsal  view). 
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Fig.  333-357,  Sibinia  spp.,  spiculi  ventrali:  333,  S.  pulcherrima;  334,  S.  hispaniolae;  335,  S.  sparsa;  336,  S.  pallida;  337, 
S.  planocula;  338,  S.  prorsa;  339,  S.  muricata;  340,  S.  valenciana;  341,  S.  viridula;  342,  S.  chichimeca;  343,  S.  azteca; 
344,  S.  earina,  345,  S.  laticauda;  346 , S.  melina;  347,  S.  aliquantula;  348,  S.  aculeola;  349,  S.  inornata;  350,  S.  muscula; 
351,  S.  tanneri;  352,  S.  texana;  353,  S.  sellata;  354,  S.  argentinensis;  355,  S.  albovittata;  356,  S.  mica;  357,  S.  maculata. 
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360 


Fig.  358-363,  Sibinia  spp.,  male  external  genitalia:  358,  S.  pulcherrima;  359,  S.  pulcherrima;  360,  S.  fessa;  361,  S.  sparsa; 
362,  S.  ingenua;  363,  S.  megalops;  364,  S.  pallida;  365,  S.  planocula;  366,  S.  prorsa;  367,  S.  muricata;  368,  S.  valenciana 
(not  to  scale;  358,  360-368,  ventral  views,  359,  lateral  view). 
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Fig.  364-368,  Sibinia  spp.,  male  external  genitalia:  364,  S.  pallida;  365,  S.  planocula;  366,  S.  prorsa;  367,  S.  muricata; 
368,  S.  valenciana  (not  to  scale;  ventral  views). 
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convex  from  base  to  feebly  developed  subapical  constriction.  Pronotum  with  elongate,  narrow,  slightly  attenuate,  apically 
blunt  to  truncate,  recumbent,  ferruginous  scales,  and  oval,  flat  to  feebly  concave  white  scales;  scales  on  pleuron  indistinguish- 
able from  white  scales  on  pronotum.  Elytra:  in  dorsal  view  humeri  slightly  prominent,  sides  feebly  convergent  posteriorly 
behind  humeri;  in  lateral  view  nearly  flat  in  basal  0.66.  Interspaces  broad,  flat,  moderately  deeply,  distinctly  impressed; 
apices  of  interspaces  4-6  feebly  prominent.  Scales  on  all  but  sutural  interspaces  similar  in  shape  and  color  to  ferruginous 
scales  on  pronotum  but  slightly  smaller,  in  irregular  triple  to  quadruple  rows,  uniformly  recumbent;  interspaces  2-5  with 
a few  white  oval  scales  at  extreme  base;  interspace  6 with  large  patch  of  such  scales  at  base.  Sutural  interspaces  densely 
covered  with  oval  white  scales,  with  a few  narrower  ferruginous  scales  interspersed  in  basal  0.75,  white  scales  limited  to 
sutural  row  in  apical  0.25.  Strial  scales  distinctly  narrower  and  most  of  them  lighter  ferruginous  than  scales  on  interspaces.  | 
Pygidium:  broadly  exposed,  feebly  convex,  distinctly  narrowed  to  rounded  apex,  nearly  vertical.  A bdomen:  sterna  3-4 
feebly,  broadly  concave  medially,  sternum  5 more  strongly  concave,  subapical  constriction  obsolete  laterally,  posteromedian  ; 
portion  of  segment  not  at  all  prominent,  posterior  margin  broadly,  evenly  concave.  Femora:  moderately  broad  at  base, 
gradually,  evenly  widened  but  not  distinctly  inflated  distally.  Tibiae:  each  with  short  curved  acute  mucro.  Spiculum  ventrale: 
(Fig.  334).  Spermatheca:  (Fig.  307). 

Discussion .—  A relatively  large  Micro ty chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  female  holotype  from  Haiti  (Fig.  82). 

Adults  of  S.  hispaniolae  resemble  those  of  S.  pulcherrima,  a seed  predator  of  Pithcellobium 
unguis-cati,  which  occurs  in  Mexico,  Central  America,  and  Puerto  Rico.  S.  hispaniolae  may  be 
expected  also  to  have  a host  in  the  plant  genus  Pithecellobium. 

102 —Sibinia  (Microty chius)  sparsa,  new  species 
(Figs.  308,  335,  361,  369) 

Holotype.—  Male,  BRAZIL:  Rio  de  Janiero,  S.  Maria  Magdalena  (S.  Antonio  Imbe),  July 
1960,  M.  Alvarenga  col.,  ex  colei^ao  M.  Alvarenga  (MZSP). 

Allotype.—  Female,  same  data  as  holotype,  except— Duque  de  Caxias  (Embarie),  November, 
1961  (MZSP). 

Paratypes.  — BRAZIL:  Sao  Paulo,  19  February,  1912,  G.E.  Bryant  (1,  BMNH);  the  same, 
except— Santos,  6 March,  1911,  (1,  WEC);  Guanabara,  Represado  Rio  Grande,  November,  1972, 
F.M.  Oliveira  (1,  CWO). 

Diagnosis.—  Pronotum  with  moderately  broad,  apically  truncate,  dark  ferruginous  scales 
and  complete  median  vitta  of  broader,  fulvous  and  white  scales;  elytra  with  oval  white  scales 
scattered  sparsely  throughout;  internal  sac  with  paired  series  of  large  congested  spines  (Fig. 

361). 

Description.  — Length:  male  2.10-2.36  (2.26)  mm,  female  2.31  mm.  Width:  male  1.24-1.29  (1.27)  mm,  female  1.30 
mm.  Integument:  piceous;  sterna  black,  tarsi  and  antennae  testaceous.  Head:  scales  on  vertex  narrow,  linear,  apically  truncate. 
Eye:  large,  nearly  round,  height  ca.  1.4x  length;  in  dorsal  view  convex  posteriorly,  flattened  anteriorly;  hind  margin  raised 
by  distance  ca.  equal  to  diameter  of  one  ocular  facet.  From:  narrowed  posteriorly;  in  lateral  view  nearly  flat,  continuous  with 
vertex  of  head.  Rostrum:  male  0.82-0.92  (0.86)x,  female  0.89x  pronotum  length.  In  dorsal  view  sides  feebly  tapered  to 
antennal  insertions,  abruptly  narrowed  distad  of  insertions,  sides  of  distal  portion  subparallel;  in  dorsal  profile  flat  at  base, 
rounded  in  basal  0.25,  nearly  straight  to  antennal  insertions.  Dorsomedian  carina  obsolete.  Distal  portion  in  male  short, 

38-42  (40)%  of  total  rostral  length,  in  lateral  view  strongly  tapered  to  acute  apex,  lateral  sulcus  distinct  in  proximal  0.50; 
in  female,  distal  portion  not  longer,  42%  of  rostral  length,  finely  acuminate,  smooth  throughout.  Scales  elongate,  broadly 
truncate  apically,  becoming  narrower  on  dorsum,  feebly  raised.  Prothorax:  in  dorsal  view  sides  broadly,  evenly  rounded  from 
base  to  feebly  developed  subapical  constriction;  in  lateral  view  strongly,  evenly  convex  from  base  to  apex,  subapical  con- 
striction obsolete  on  dorsum.  Scales  on  pronotum  elongate,  nearly  linear,  apically  truncate,  recumbent,  dark  ferruginous; 
scales  on  lower  portion  of  pleuron  round  to  oblong,  concave,  pale  yellowish  white,  limited  to  lower  0.66  anteriorly,  replaced 
dorsally  by  elongate  scales.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50;  in  lateral  view  broadly,  evenly  convex  in 
basal  0.66.  Interspaces  flat,  deeply  impressed,  subequal  in  width;  apices  of  interspaces  4-6  not  prominent.  Scales  on  inter- 
spaces slightly  smaller  but  about  the  same  shape  and  color  as  scales  on  pronotum;  in  three  or  four  irregular  rows  on  each 
interspace;  uniformly  recumbent,  pale  fulvous,  ferruginous  and  darker  rufopiceous  scales  intermixed,  darker  scales  predom- 
inant on  basal  portions  of  interspaces  2 and  3 and  on  declivities,  fulvous  and  ferruginous  scales  forming  irregular  mottled 
.pattern  throughout;  sutural  interspaces  with  basal  cluster  of  oval  white  scales;  strial  scales  much  narrower  than  elongate 
scales  on  interspaces.  Pygidium:  in  male  broadly  exposed,  strongly  narrowed  to  subquadrate  apex,  producted  posteriorly 
well  beyond  elytral  apices;  in  female,  pygidium  smaller,  flat,  strongly  narrowed  to  acutely  rounded  apex,  convex  in  distal 
0.33,  vertical.  Abdomen:  in  male  sterna  3-4  flat  medially,  sternum  5 shallowly  concave  subapically,  scales  unmodified,  segment 
not  constricted  subapically,  posterior  margin  distinctly,  subquadrately  emaxginate;  in  female,  sterna  3—4  and  anterior  portion 
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of  sternum  5 convex  medially,  segment  feebly,  broadly  constricted  subapically,  posteromedian  portion  of  segment  not 
prominent,  posterior  margin  nearly  straight.  Femora:  narrow  at  base;  profemur  rapidly  inflated  in  distal  0.75;  metafemur 
more  gradually  inflated.  Tibiae:  pro-  and  mesotibiae  with  moderately  large  curved  mucrones,  metatibial  mucro  shorter, 
more  oblique.  Male  genitalia:  (Fig.  361).  Spiculum  ventrale:  (Fig.  335).  Spermatheca:  (Fig.  308). 

Discussion .—  A relatively  large  Micro ty chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  type-series  from  southeastern  Brazil  (Fig.  369). 

Adults  of  S.  sparsa  resemble  those  of  S.  pulcherrima  in  form,  vestiture  of  uniformly  elongate 
linear  scales  on  the  pronotum  and  elytra,  the  mediobasal  patch  of  white  scales  on  the  pronotum, 
and  in  the  armature  of  the  internal  sac  of  the  male  genitalia  (cf.  Figs.  358,  361),  and  although 
the  shape  of  the  apex  is  unlike  that  in  most  other  pulcherrima  group  members,  it  is  tentatively 
placed  in  the  group  on  the  basis  of  this  general  resemblance. 

103  —Sibinia  (Microty chius)  ingenua,  new  species 
(Figs.  58,  362) 

Holotype.—  Male,  BRAZIL:  Bahia,  Encruzilhada,  980  m,  November,  1974,  M.  Alvarenga 
(MPB). 

Allotype.—  Female,  label  data  as  holotype  (MPB). 

Paratypes.—  Same  data  as  holotype  (16);  the  same,  except— 960  m,  Alvarenga  & Seabra  (9), 
the  same,  except— M.  Alvarenga  (1);  the  same,  except— Malaise  trap  (1);  Minas  Gerais,  Pedra 
Azul,  November,  1972,  M.  Alvarenga  (1);  total  28,  distributed  to  various  collections. 

Diagnosis.—  Eye  large,  convex,  nearly  round;  elytra  with  uniformly  recumbent,  elongate, 
slender,  pale  and  very  dark  ferruginous  scales  in  triple  rows  on  each  interspace,  different  colored 
scales  in  variegate  clusters;  pronotum  and  elytra  with  sparse  flat  oblong  white  scales;  internal  sac 
(Fig.  362)  without  large  congested  spines. 

Description.—  As  for S.  sparsa,  except- Length:  male  2.31-2.59  (2.51)  mm,  female  2.21-1.79  (2.37)  mm.  Width:  male 
1.29-1.45  (1.35)  mm,  female  1.17-1.45  (1.37)  mm.  Integument:  black;  legs,  antennae  and  distal  portion  of  rostrum  rufo- 
piceous.  Head:  scales  on  vertex  elongate,  slender,  attenuate;  Frons:  distinctly  narrowed  posteriorly,  in  lateral  view  strongly, 
evenly  rounded,  continuous  with  vertex  of  head  and  base  of  rostrum.  Eye:  height  ca.  1.3x  length;  in  dorsal  view  strongly 
convex,  especially  posteriorly;  hind  margin  raised  by  distance  ca.  equal  to  diameter  of  one  ocular  facet.  Rostrum:  in  male 
0.76-0.92  (0.82)x,  in  female  0.78-0.90  (0.83)x  pronotum  length.  In  dorsal  view  feebly  tapered  from  base  to  antennal 
insertions,  sides  of  distal  portion  subparallel;  in  dorsal  profile  moderately  strongly  rounded  at  base,  broadly,  nearly  evenly 
curved  from  just  distad  of  base  to  tip.  Dorsomedian  carina  obsolete.  Distal  portion  in  male  short,  35-43  (39)%  of  total 
rostral  length,  in  lateral  view  feebly  tapered,  lateral  sulcus  distinct  in  proximal  0.66;  in  female,  distal  portion  only  slightly 
longer,  38—46  (40)%  of  total  rostral  length,  more  finely  tapered,  otherwise  as  in  male.  Scales  uniformly  elongate,  recumbent, 
pale  whitish  and  ferruginous  scales  intermixed.  Prothorax:  pronotum  with  elongate,  slender,  attenuate,  dark  ferruginous 
scales  and  with  wider,  pale  whitish  scales  which  form  distinct  median  vitta  and  encroach  upon  posterolateral  portions,  a few 
large,  oblong,  flat  white  scales  interspersed  throughout;  pleuron  with  flat  oblong  white  scales  which  extend  onto  postero- 
lateral portions  and  more  sparsely  onto  anterolateral  portions  of  pronotum.  Elytra:  scales  on  interspaces  similar  to  scales  on 
pronotum  but  slightly  narrower,  in  triple  rows  on  each  interspace;  scales  on  sutural  interspaces  indistinguishable  from  scales 
on  other  interspaces;  strial  scales  narrower  than  scales  on  interspaces,  white.  Pygidium:  in  male  feebly  convex,  apex  narrowly 
evenly  rounded,  perpendicular;  in  female,  more  strongly  narrowed  to  rounded  apex,  slightly  oblique.  Abdomen:  posterior 
margin  evenly,  roundly  concave,  sternum  5 distinctly  producted  posteriorly  in  female.  Male  genitalia:  (Fig.  362).  Spiculum 
ventrale:  as  in  S.  sparsa  (cf.  Fig.  335).  Spermatheca:  as  in  S.  sparsa  (cf.  Fig.  308). 

Discussion.—  A relatively  large  Microty  chius,  probably  a seed  predator;  host  unknown; 
known  only  from  the  type-series  from  northeastern  Brazil  (Fig.  58). 

Adults  of  S.  ingenua  closely  resemble  those  of  S.  sparsa  of  southern  Brazil.  The  two 
are  distinguished  by  the  characters  listed  in  the  diagnoses. 

104 —Sibinia  (Microty chius)  megalops,  new  species 
(Figs.  58,  363) 

Holotype.— Male,  BRAZIL:  Goias,  Paraiso,  8—14,  February,  1962,  J.  Bechyne  col.(MZSP). 

Paratypes.—  Same  data  as  holotype  (13);  the  same,  except— Rib.  Vaozinho,  12  February, 
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1962  (1);  total  14,  distributed  to  various  collections. 

Diagnosis.—  Scales  on  pronotum  and  elytra  fulvous;  recumbent,  elongate  oval  scales  and 
slightly  raised,  narrower,  parallel  sided  scales  intermixed  on  pronotum;  elongate  scales  forming 
single  median  row  on  each  elytral  interspace;  eye  large,  nearly  round,  convex,  hind  margin  not  I 
distinctly  raised.  1 

Description.—  Length:  2.08—2.36  (2.22)  mm.  Width:  1.08-1.30  (1.17)  mm.  Integument:  black;  legs  and  distal  portion  j 
of  rostrum  rufous,  antennae  ferruginotestaceous.  Head:  scales  on  vertex  elongate,  narrow,  parallel  sided,  apically  truncate, 
fulvous.  From:  distinctly  narrowed  posteriorly,  in  lateral  view  feebly,  broadly  curved,  continuous  with  vertex  of  head.  Eye: 
large,  height  ca.  1.4x  length;  in  dorsal  view  strongly  convex  posteriorly,  more  flattened  anteriorly;  hind  margin  feebly  raised 
by  distance  less  than  diameter  of  one  ocular  facet.  Rostrum:  0.77-0.94  (0.87)x  pronotum  length.  In  dorsal  view  feebly  tapered 
from  base  to  antennal  insertions,  narrowed  distad  of  insertions,  sides  of  distal  portion  subparallel;  in  dorsal  profile  distinctly 
rounded  at  base,  straight  to  antennal  insertions,  strongly  rounded  over  insertions.  Dorsomedian  carina  obsolete.  Distal  portion 
short,  33—42  (38)%  of  total  rostral  length,  in  lateral  view  strongly  tapered  to  acute  tip,  lateral  sulcus  distinct  in  basal  0.75. 

Scales  on  sides  oblong;  these  replaced  by  narrow,  apically  truncate,  slightly  raised  scales  on  dorsum.  Prothorax:  in  dorsal  view 
sides  subparallel  in  basal  0.50,  feebly  rounded  anteriorly  to  weakly  developed  subapical  constriction;  in  lateral  view  broadly, 
evenly  convex  from  base  to  apex,  subapical  constriction  obsolete  on  dorsum.  Pronotum  with  intermixed  recumbent  scales 
and  narrower,  nearly  parallel  sided,  slightly  raised  scales,  and  with  mediobasal  patch  of  oblong,  white  scales;  scales  on  lower 
portion  of  pleuron  round  to  oblong,  flat,  whitish,  becoming  more  oblong  dorsally,  extending  dorsally  onto  extreme  lateral 
portion  of  pronotum,  a few  narrower,  slightly  raised  fulvous  scales  intermixed  on  upper  0.25.  Elytra:  in  dorsal  view  sides 
subparallel  in  basal  0.66;  in  lateral  view  flat  in  basal  0.50,  broadly  rounded  apically.  Interspaces  flat,  subequal  in  width,  shal- 
lowly, irregularly  impressed;  apices  of  interspaces  4-6  not  prominent.  Scales  in  triple.rows  on  each  interspace,  scales  in  lateral 
rows  elongate,  oval,  recumbent,  scales  in  median  rows  narrower,  parallel  sided,  slightly  but  distinctly  raised;  sutural  interspaces 
with  complete  sutural  rows  of  oval  white  scales;  strial  scales  narrower  but  of  same  color  as  scales  on  interspaces.  Pygidium: 
broadly  exposed,  narrow,  subquadrate  at  apex,  broadly  convex,  oblique,  producted  well  beyond  elytral  interspaces.  Abdomen: 
sterna  3-4  flat;  sternum  5 broadly,  feebly  concave  medially,  scales  on  concave  portion  unmodified;  sternum  5 not  constricted 
subapically,  posteromedian  portion  of  segment  slightly  prominent,  posterior  margin  narrowly,  shallowly  emarginate.  Femora: 
moderately  stout,  narrow  at  base,  gradually,  widened  but  not  inflated  distally.  Tibiae:  each  with  short,  slender  acute  apical 
mucro.  Male  genitalia:  (Fig.  363). 

Discussion.—  A relatively  large,  elongate Microty  chius;  probably  a seed  predator;  host  un- 
known; known  only  from  the  type-series  (all  males)  from  the  state  of  Goias,  Brazil  (Fig.  58). 

Adults  S.  megalops  resemble  S.  sparsa  and  S.  ingenua  somewhat  in  the  large  round  convex 
eye  and  elongate  body  form,  and  are  not  very  similar  to  most  pulcherrima  group  members.  Its 
placement  in  that  group  is  considered  tentative. 

105—  Sibinia  (Microty chius)  pallida  Schaeffer 
(Figs.  309,  332,  336,  364,  370) 

Tychius  pallidus  Schaeffer  1908:  218.  Leng  1920.  LECTOTYPE  (HERE  DESIGNATED),  female,  one  of  two  syntypes 

(1,  USNM,  1 BYU),  labelled  “Brownsville  E.R.  VI.  12  Tex”  “Brooklyn  Museum  Coll  1925”  “Cotype  No.  43477  U.S. 

N.M.”  and  “Tychius  pallidus  Schaef.”  (USNM). 

Sibinia  pallida:  Klima  1934. 

Diagnosis.—  (Fig.  332).  Scales  on  pronotum  and  elytra  round  to  oblong  or  subquadrate, 
concave,  recumbent,  densely  imbricated;  white  scales, pale  scales,  and  fulvous  and  darker 
fulvoaeneous  scales  forming  dorsal  pattern;  pronotum  and  elytral  interspaces  with  interspersed 
suberect,  acuminate  fulvoaeneous  bristles. 

Description. — Length:  male  1.44—1.75  mm,  female  1.47-1.71  mm.  Width:  Male  0.78-0.91  mm,  female  0.75—0.91 
mm.  Integument:  piceous  to  black;  legs  and  distal  portion  of  rostrum  rufopiceous,  antennae  ferruginotestaceous.  Head:  scales 
on  vertex  oblong,  concave,  imbricated.  Eye:  oblong,  height  ca.  1.8x  length;  in  dorsal  view  flat,  tilted  forward;  hind  margin 
distinctly  raised  by  distance  ca.  equal  to  combined  diameters  of  two  ocular  facets.  From:  not  narrowed  posteriorly;  in  lateral 
view  rounded,  continuous  with  vertex  of  head.  Rostrum:  male  0.78— 0.92x,  female  0.83-0.98x  pronotum  length.  In  dorsal 
view  distinctly  tapered  from  base  to  antennal  insertions,  sides  of  distal  portion  subparallel;  in  dorsal  profile  feebly  rounded  at 
extreme  base,  broadly  curved  over  antennal  insertions.  Dorsomedian  carina  distinct.  Distal  portion  in  male  long,  47-56%  of 
total  rostral  length,  tapered,  shallowly  punctate  but  not  sulcate;  in  female,  distal  portion  slightly  longer,  47-  56% of  total 
rostral  length,  smooth  or  shallowly  punctate.  With  oblong,  concave,  feebly  raised,  white  and  pale  fulvoaeneous  scales  and 
erect,  acuminate,  fulvoaeneous  bristles.  Prothorax:  in  dorsal  view  sides  subparallel  at  base;  feebly  rounded  anteriorly  to  strongly 
developed  subapical  constriction;  in  lateral  view  broadly,  evenly  convex,  subapical  constriction  feebly  developed  medially  on 
dorsum,  Scales  on  pronotum  completely  concealing  integument,  darker  scales  forming  broad  dorsomedian  vitta,  scales  on  lower 
portion  of  pleuron  white,  replaced  by  concave  pale  fulvoaeneous  scales  on  upper  0.33  anteriorly.  Elytra:  in  dorsal  view  sides 
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subparallel  in  basal  0.50;  in  lateral  view  flat  on  disc.  Interspaces  rounded,  irregularly  impressed,  odd  interspaces  slightly  wider 
than  even  ones;  apices  of  interspaces  4—6  feebly  prominent.  Scales  in  triple  rows  on  each  interspace,  each  interspace  except 
4th  and  frequently  also  2nd  towards  base  with  median  row  of  suberect  bristles;  strial  scales  very  narrow,  concealed  by  large 
scales  on  interspaces.  Pygidium:  in  male,  sterna  3-4  flat,  sternum  5 feebly  concave  medially,  scales  unmodified,  subapical 
constriction  feebly  developed,  posterior  margin  of  segment  narrowly,  subquadrately  emarginate;  in  female,  subapical  con- 
striction of  sternum  5 distinct  laterally  and  medially,  posteromedian  portion  of  segment  slightly  prominent  but  posterior 
margin  nearly  straight.  Femora:  narrow  at  base,  profemur  stout,  slightly  wider  than  metafemur,  gradually  inflated  in  distal 
0.66;  metafemur  slightly  more  elongate.  Tibiae:  pro-  and  mesotibiae  with  stout  strongly  curved  mucrones,  metatibia  with 
minute  straight  mucro.  Male  genitalia:  (Fig.  364).  Spiculum  ventrale:  (Fig.  336).  Spermatheca:  (Fig.  309). 

Discussion.—  A relatively  small  Microty chius  bud  predator  of  Pithecellobium  flexicaule; 
known  only  from  southern  Texas  and  from  the  Mexican  states  of  Tamaulipas  and  Nuevo  Leon 
(Fig.  370). 

Adults  of  S.  pallida  are  most  abundant  when  the  host  bears  flower  buds.  Adult  weevils  have 
been  collected  in  January  (3%),  February  (3%),  March  (20%),  April  (25%),  May  (10%),  June 
(25%),  and  August  (10%).  Larvae  emerged  from  flower  buds  of  the  host  collected  in  June  and 
August  in  Refugio  and  Kleberg  Counties,  Texas.  In  June  trees  were  sampled  on  two  consecutive 
days.  On  the  first  day  immediately  after  a heavy  rain,  unopened  flower  buds  were  abundant 
on  trees  and  larvae  emerged  in  large  numbers.  The  following  day  most  buds  had  opened  and 
the  number  of  larvae  recovered  from  a comparable  number  of  flowers  from  the  same  trees 
was  much  lower.  In  the  laboratory  13  to  14  days  elapsed  between  the  time  larvae  emerged  from 
buds  to  pupation.  The  pupal  stage  lasted  another  13  to  14  days.  The  number  of  generations 
probably  varies  from  year  to  year  depending  upon  the  blooming  pattern  of  the  host,  which  in 
turn  is  dependant  upon  rainfall.  Overwintering  is  probably  in  the  adult  stage.  One  adult  was 
recovered  from  ground  cover  taken  7 February,  1974,  from  beneath  the  host  in  Refugio  County, 
Texas. 

Larvae  of  S.  pallida  were  parasitized  by  Zatropis  sp.  (Pteromalidae)  which  emerged  after 
larvae  formed  pupal  cells. 

S.  pallida  is  tentatively  assigned  to  the  pulcherrima  group  because  of  its  Pithecellobium 
host  and  vague  resemblance  to  S.  pulcherrima  and  S.  valenciana. 

106— Sibinia  (Microty chius)  planocula ■,  new  species 
(Figs.  337,  365,  369) 

Holotype.—  Male,  BRAZIL:  Amapa,  Oiapoque,  May,  1959,  M.  Alvarenga  col.  (MZSP). 

Allotype.—  Female,  same  data  as  holotype  (MZSP). 

Paratypes.—  Same  data  as  holotype  (5),  “Amazonas”  75—8  (1);  total  six,  distributed  to 
various  collections. 

Diagnosis.—  Eye  oblong,  flat,  hind  margin  strongly  raised,  flat  portion  tilted  forward; 
scales  on  pronotum  and  elytra  elongate,  feebly  to  strongly  attenuate,  pale  aeneous,  in  single 
median  rows  on  even  elytral  interspaces,  diffuse  triple  rows  on  odd  interspaces;  sutural  inter- 
spaces with  complete  row  of  oval  white  scales;  internal  sac  with  large  blunt  spines  proximally 
(Fig.  365). 

Description.—  Length:  male  1.38-1.49  (1.44),  female  1.41-1.54  (1.50)  mm.  Width:  male  0.74-0.79  (0.77)  mm, 
female  0.78-0.84  (0.80)  mm.  Integument:  rufopiceous  to  piceous;  legs  and  rostrum  rufous,  antennae  testaceous.  Head: 
scales  on  vertex  elongate,  narrow,  attenuate,  aeneous.  Frons:  narrowed  slightly  posteriorly;  in  lateral  view  nearly  flat,  con- 
tinuous with  vertex  of  head.  Eye:  moderately  large,  ca.  1.5x  length;  hind  margin  raised  by  distance  ca.  equal  to  combined 
diameters  of  three  ocular  facets.  Rostrum:  male  0.97-1.00  (0.98)x,  female  1.03-1.12  (1.07)x  pronotum  length.  In  dorsal 
view  feebly  tapered  from  base  to  antennal  insertions,  more  strongly  tapered  from  there  to  tip,  especially  in  female;  in  dorsal 
profile  not  rounded  at  base,  broadly,  evenly  arcuate  from  base  to  tip.  Dorsomedian  carina  obsolete  in  male,  distinct  in 
female.  Distal  portion  in  male  short,  39-45  (42)%  of  total  rostral  length,  in  lateral  view  tapered,  lateral  sulcus  obsolete  in 
distal  0.33;  in  female,  distal  portion  longer,  46-50  (48)%  of  total  rostral  length,  slender,  feebly  tapered,  lateral  sulcus  ob- 
solete in  distal  0.66.  Scales  uniformly  elongate,  narrow,  recumbent.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50, 
feebly  rounded  anteriorly  to  weakly  developed  subapical  constriction;  in  lateral  view  broadly,  evenly  convex  from  base  to 
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Fig.  369,  Sibinia  spp.,  distribution  records;  some  members  of  the  chichimeca,  melina,  and  pulcherrima  groups,  and  some 
species  incertae  sedis. 
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Fig.  370-373,  Sibinia  spp.,  distribution  records:  370,  S.  pallida;  371,  S.  valenciana;  372,  S.  dissipata  and  S.  viridula;  373, 
S.  chichimeca,  S.  azteca,  S.  tepaneca,  S.  earina,  S.  melina,  and  S.  aliquantula. 
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apex.  Scales  on  lower  portion  of  pleuron  oblong,  flat,  white,  replaced  by  elongate  scales  on  upper  0.33.  Elytra:  in  dorsal 
view  sides  feebly,  broadly  curved  in  basal  0.66;  in  lateral  view  flat  in  basal  0.50,  Interspaces  flat,  subequal  in  width,  mod- 
erately deeply,  irregularly  impressed;  apices  of  interspaces  4-6  not  prominent.  Sutural  interspaces  with  complete  sutural 
row  of  oval  white  scales;  strial  scales  slightly  narrower  than  scales  on  interspaces.  Pygidium:  narrowly  exposed;  in  male  flat, 
apex  evenly  rounded;  in  female,  pygidium  flat,  strongly  narrowed  to  acutely  rounded  apex,  oblique,  visible  well  beyond 
elytral  apices  from  above.  Abdomen:  in  male  sterna  3—5  feebly  convex  medially,  sternum  5 not  constricted  subapically, 
posterior  margin  of  segment  nearly  straight;  in  female,  sterna  more  strongly  convex  medially,  sternum  5 broadly  constricted 
medially,  posteromedian  portion  of  segment  narrowed  and  slightly  producted  posteriorly.  Femora:  narrow  at  base,  gradually 
distinctly  widened  but!  not  strongly  inflated  distally,  profemur  and  metafemur  subequal  in  width.  Tibiae:  each  with  short 
acute  horizontal  apical  mucro.  Male  genitalia:  (Fig.  365).  Spiculum  ventrale:  (Fig.  337). 

Discussion.—  A relatively  small  Microtychius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  northeastern  Brazil  (Fig.  369). 

Adults  of  S.  planocula  closely  resemble  those  of  S.  americana,  but  are  distinguished  from 
the  latter  probably  unrelated  species  by  the  much  more  strongly  raised  eyes,  the  sparse  vestiture 
on  the  elytral  interspaces,  and  by  the  male  genitalia  (cf.  Figs.  265,  365).  It  is  tentatively  assign- 
ed to  the  pulcherrima  group  because  in  the  structure  of  the  eye  it  closely  resembles  some  of 
the  members  of  that  group,  especially  S.  pulcherrima  and  S.  valenciana. 

107— Sibinia  (Microtychius)  prorsa,  new  species 
(Figs.  310,  338,  366,  369) 

Holotype.—  Male,  BRAZIL:  Rio  Grande  do  Norte,  Natal,  January,  1951.  Alvarenga  col., 
ex  colecao  M.  Alvarenga  (MZSP). 

Allotype.—  Female,  same  data  as  holotype,  except— March,  1952  (MZSP). 

Diagnosis.-  Eye  oblong,  hind  margin  distinctly  raised,  flat  lateral  surface  faces  nearly  straight 
forward;  scales  on  elytral  interspaces  uniformly  elongate,  narrow,  suberect,  white,  some  with 
faint  fulvoaeneous  tinge;  in  uniform  single  median  row  on  each  interspace. 

Description.—  Length:  male  1.56  mm,  female  1.51  mm.  Width:  male  0.87  mm,  female  0.82  mm.  Integument: 
pronotum  and  venter  black,  elsewhere  rufopiceous  to  rufous.  Head:  scales  on  vertex  elongate,  parallel  sided,  apically  trunc- 
ate. Frons:  narrower  than  rostrum  at  base  but  not  narrowed  posteriorly,  in  lateral  view  feebly  curved,  continuous  with  vertex 
of  head.  Eye:  small,  height  ca.  1.8x  length;  hind  margin  raised  by  distance  ca.  equal  to  combined  diameters  of  two  ocular 
facets.  Rostrum:  1.09x  pronotum  length.  In  dorsal  view  sides  tapered  to  antennal  insertions,  narrowed  distad  of  insertions, 
sides  of  distal  portion  subparallel;  in  dorsal  profile  feebly  rounded  at  base  and  broadly  curved  over  antennal  insertions  in 
male,  more  evenly  arcuate  from  base  to  tip  in  female.  Dorsomedian  carina  distinct,  especially  in  male.  Distal  portion  in 
male  moderately  long,  44%  of  total  rostral  length,  in  lateral  view  not  tapered,  lateral  sulcus  distinct  in  proximal  0.33;  in 
female,  distal  portion  longer,  57%  of  total  rostral  length,  not  tapered,  lateral  sulcus  represented  by  row  of  shallow  punctures 
in  proximal  0.33,  otherwise  smooth.  Scales  similar  to  those  on  vertex  of  head,  uniformly  feebly  raised.  Prothorax:  in  dorsal 
view  sides  broadly,  evenly  rounded  from  base  to  distinctly  developed  subapical  constriction;  in  lateral  view  broadly  but  dis- 
tinctly convex  from  base  to  apex.  Scales  on  pronotum  elongate,  narrow,  each  scale  slightly  widened  from  base  to  truncate 
apex,  uniformly  recumbent,  pale  fulvoaenous,  with  white  scales  laterally  and  in  narrow  median  vitta;  scales  on  lower  portion 
of  pleuron  oblong,  flat,  white,  replaced  on  upper  0.25  by  elongate  scales.  Elytra:  in  dorsal  view  sides  broadly,  feebly,  curved 
in  basal  0.75;  in  lateral  view  broadly  curved  from  base  to  apices  but  more  strongly  curved  posteriorly.  Interspaces  flat,  sub- 
equal in  width,  feebly  impressed;  apices  of  interspaces  4-6  not  prominent.  Sutural  interspaces  with  sutural  rows  of  small 
recumbent  white  scales  in  addition  to  median  row  of  suberect  scales;  strial  scales  much  narrower  than  scales  on  interspaces. 
Pygidium:  narrowly  exposed,  in  male  nearly  flat,  broadly,  evenly  rounded  apically;  in  female,  pygidium  as  in  male  but  smaller, 
more  narrowly  rounded  apically.  Abdomen:  in  male  sterna  3-5  broadly,  shallowly  concave  medially,  scales  unmodified, 
sternum  5 not  constricted  subapically,  posterior  margin  of  segment  nearly  straight;  in  female,  sterna  3-5  flat  medially,  sternum 
5 broadly,  distinctly  constricted  medially,  posteromedian  portion  of  segment  slightly  narrowed,  posterior  margin  nearly 
straight.  Femora:  narrow  at  base,  gradually  widened  but  not  strongly  inflated  distally;  profemur  slightly  wider  than  meta- 
femur. Tibiae:  each  with  short  acute  oblique  apical  mucro.  Male  genitalia:  (Fig.  366).  Spiculum  ventrale:  (Fig.  338). 
Spermatheca:  (Fig.  310). 

Discussion.—  A relatively  small  Microtychius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  northeastern  Brazil  (Fig.  369). 

Adults  of  S.  prorsa  closely  resemble  those  of  S.  planocula  in  eye  structure,  and  the  species 
is  tentatively  assigned  to  the  pulcherrima  group  because  of  this  resemblance. 
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108  —Sibinia  (Microty chius)  muricata,  new  species 
(Figs.  311,  339,  367,  369) 

Holotype.—  Male,  BRAZIL:  Guanabara,  Corcovado,  October,  1967,  Alvarenga  & Seabra, 
Cole^o  M.  Alvarenga  (MPB). 

Allotype .—  Female,  same  data  as  holotype  (MPB). 

Paratypes.—  Same  data  as  holotype,  except—  January  1967,  (1,  WEC);  the  same,  except— 
Represado  Rio  Grande,  November,  1972,  F.M.  Oliveira  (1,  CWO). 

Diagnosis.—  Scales  on  pronotum  and  elytra  uniformly  elongate,  narrow,  finely  attenuate, 
lustrous  ferruginous;  eye  oblong,  directed  forward,  hind  margin  strongly  raised;  internal  sac 
with  large  spines  in  proximal  0.50,  fine,  dense  spines  distally  (Fig.  367). 

Description.—  Length:  male  2.00  mm,  female  1.92-1.97  mm.  Width:  male  1.01  mm,  female  1.01-1.05  mm. 
Integument:  black,  except  piceous  on  posterolateral  portions  of  elytra,  legs  and  distal  portion  of  rostrum.  Head:  scales  on 
vertex  narrow,  attenuate,  ferruginous.  Eye:  height  ca.  1.7x  length,  in  dorsal  view  feebly,  evenly  convex;  hind  margin  distinctly 
raised  by  distance  ca.  equal  to  combined  diameters  of  two  ocular  facets.  Frons:  much  narrower  than  base  of  rostrum,  narrowed 
posteriorly;  in  lateral  view  flat,  continuous  with  vertex  of  head.  Rostrum:  male  1.02x,  female  1.08-1. 15x  pronotum  length. 

In  dorsal  view  sides  subparallel  from  base  to  antennal  insertions,  feebly  expanded  at  insertions,  sides  of  distal  portion  sub- 
parallel; in  dorsal  profile  feebly  rounded  at  base,  broadly,  evenly  curved  over  antennal  insertions.  Dorsomedian  carina distinct. 
Distal  portion  in  male  short,  43%  of  total  rostral  length,  stout,  in  lateral  view  feebly  tapered,  lateral  sulcus  distinct  almost  to 
tip;  in  female,  distal  portion  40-41%  of  total  rostral  length,  otherwise  indistinguishable  from  that  of  male.  Scales  narrow, 
recumbent,  integument  broadly  visible.  Prothorax:  in  dorsal  view  sides  distinctly,  evenly  rounded  from  base  to  subapical 
constrictions;  in  lateral  view  broadly,  evenly  convex,  subapical  constriction  feebly  developed  on  dorsum.  Scales  on  pro- 
notum uniformly  recumbent,  replaced  by  elongate  scales  dorsally.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50,  in 
lateral  view  broadly,  evenly  convex  in  basal  0.66.  Interspaces  flat,  subequal  in  width  shallowly,  irregularly  impressed;  apices 
of  interspaces  4-6  not  prominent.  Scales  on  interspaces  identicial  in  size,  shape  and  color  to  scales  on  pronotum,  in  triple 
rows  on  each  interspace;  strial  scales  slightly  narrower  than  scales  on  interspaces;  sutural  interspaces  with  complete  row 
of  oval  white  scales.  Pygidium:  narrowly  exposed,  in  male  convex,  broadly,  evenly  rounded  at  apex;  in  female,  pygidium  flat 
but  not  distinctly  narrowed,  broadly  rounded  at  apex,  oblique,  extended  very  slightly  posteriorly.  Abdomen:  in  male,  sterna 
3-4  slightly,  sternum  5 more  distinctly  concave  medially,  scales  on  concave  portions  unmodified,  sternum  5 not  constricted 
subapically,  posterior  margin  of  semgment  shallowly,  subquadrately  emarginate;  in  female,  sterna  3—4  and  anterior  portion 
of  sternum  5 flat  medially,  sternum  5 broadly,  shallowly  constricted  subapically,  posteromedian  portion  of  segment  not 
prominent,  posterior  margin  nearly  straight.  Femora:  narrow  at  base;  profemur  abruptly,  strongly  inflated;  metafemur  slightly 
wider  than  profemur,  more  gradually  inflated.  Tibiae:  each  with  stout  acute  horizontal  mucro;  metatibial  mucro  slightly 
shorter.  Male  genitalia:  (Fig.  367).  Spiculum  ventrale:  (Fig.  339 ).  Spermatheca:  (Fig.  311). 

Discussion.-  A relatively  small  Microtychius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  southeastern  Brazil  (Fig.  369). 

S.  muricata  is  placed  in  the  pulcherrima  group  because  of  resemblance  of  its  adults  to  adults 
of  bud  predators  S.  planocula  and  S.  prorsa,  two  species  also  known  only  from  Brazil. 

109—  Sibinia  (Microtychius)  valenciana  Faust 
(Figs.  312,  330,  340,  368,  371) 


Sibinia  valenciana  Faust  1893:  341.  Klima  1934;  Blackwelder  1947.  LECTOTYPE  (HERE  DESIGNATED),  male,  uppermost 
on  pin  bearing  two  specimens  labelled  with  small  square  of  gold  foil  and  “ valenciana  Fst.”  “Valencia  E.S.”  (Venezuela) 
“Coll.  J.  Faust  Ankauf  1900”  “Type”  “Staatl.  Museum  fur  Tierkunde  Dresden”  (SMTD). 

Diagnosis.  -(Fig.  330).  Eye  oblong,  flat,  hind  margin  strongly  raised,  flat  lateral  surface 
directed  forward;  scales  on  pronotum  and  elytra  slender,  acuminate,  aeneous,  uniformly  re- 
cumbent; sternum  5 in  male  short,  broadly  rounded  apically,  without  subapical  constriction. 

Description.—  Length:  male  1.32-1.50  (1.41)  mm,  female  1.46-1.65  (1.54)  mm.  Width:  male  0.67-0.76  (0.73) 
mm,  female  0.71-0.83  (0.78)  mm.  Integument:  rufous  to  piceous,  in  most  specimens  darkest  medially  on  elytra  and  on 
sterna.  Head:  scales  on  vertex  very  narrow,  attenuate,  apically  pointed,  aeneous.  Eye:  oblong,  height  ca.  1.8x  length;  hind 
margin  raised  by  distance  greater  than  combined  diameters  of  two  ocular  facets.  Frons:  narrower  than  base  of  rostrum  but 
not  narrowed  posteriorly;  in  lateral  view  flat,  continuous  with  vertex  of  head.  Rostrum:  male  0.84-1.05  (0.94)x,  female 
0.96-1.09  (1.01)x  pronotum  length.  In  dorsal  view  tapered  from  base  to  antennal  insertions,  sides  of  distal  portion  sub- 
parallel in  male,  tapered  in  female;  in  dorsal  profile  distinctly  rounded  at  base.  Distal  portion  in  male  short,  31-38  (34)%  of 
total  rostral  length,  stout,  in  lateral  view  tapered,  lateral  sulcus  distinct  almost  to  tip;  in  female,  distal  portion  longer, 
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33-46  (39)%  of  total  rostral  length,  attenuate,  smooth  distally.  Dorsomedian  carina  distinct.  Scales  narrow,  linear  to 
attenuate,  apically  bluntly  rounded  to  pointed,  recumbent,  scales  on  sides  white,  scales  on  dorsum  pale  aeneous.  Prothorax- 
in  dorsal  view  feebly  to  strongly  rounded  from  base  to  feebly  developed  subapical  constriction;  in  lateral  view  convex  basally, 
flattened  toward  apex.  Scales  on  lower  portion  of  pleuron  round,  flat,  white,  limited  to  lower  0.66  anteriorly,  replaced  by 
elongate  scales  dorsally.  Elytra:  in  dorsal  view  parallel  sided  base  in  basal  0.50;  in  lateral  view  flat  in  basal  0.50.  Interspaces 
flat,  shallowly,  irregularly  impressed,  odd  interspaces  not  wider  than  even  ones;  apices  of  interspaces  4-6  not  prominent. 
Scales  in  single  to  triple  rows  on  each  interspace;  sutural  interspaces  with  small  oval  white  scales  in  dense  basal  cluster  and 
in  complete  sutural  row;  strial  scales  indistinguishable  from  scales  on  interspaces.  Pygidium : in  male  narrowly  exposed,  not 
visible  from  above,  strongly  convex,  apex  broadly  rounded;  in  female,  pygidium  more  broadly  exposed,  flat,  distinctly  nar- 
rowed to  rounded  apex,  oblique,  extending  slightly  beyond  elytral  apices.  Abdomen:  in  male  sterna  3-5  feebly  convex  med- 
ially, sternum  5 not  constricted  subapically,  strongly  rounded,  posterior  margin  slightly,  subquadrately  emarginate;  in  female, 
sterna  3-4  and  anterior  portion  of  sternum  5 feebly  convex  medially,  sternum  5 with  feebly  developed  subapical  constriction 
medially,  posteromedian  portion  of  segment  not  prominent,  posterior  margin  broadly,  shallowly  concave.  Femora:  narrow 
at  base,  gradually  widened  from  just  distad  of  base,  profemur  slightly  wider  than  metafemur.  Tibiae:  pro-  and  mesotibiae 
with  stout  conical  mucrones,  metatibial  mucro  short,  oblique.  Male  genitalia:  (Fig.  368).  Spiculum  ventrale:  (Fig.  340). 
Spermatheca:  (Fig.  312). 


Discussion.- A minute  Micro ty chius  bud  predator  of  Pithecellobium  unguis-cati ; known 
from  the  Mexican  states  of  Tamaulipas,  Oaxaca,  and  Yucatan,  and  from  El  Salvador,  Colombia, 
and  Venezuela  (Fig.  371);  35  specimens  examined. 


Adults  ofS.  valenciana  were  collected  on  the  host  on  18  March,  1975,  7 mi  S.  Antiguo 
Morelos,  Tamaulipas,  Mexico.  Additional  adults  were  reared  from  larvae  which  emerged  from 
flower  buds  from  the  same  plants  collected  at  the  same  time.  Adults  have  been  collected  in 
March,  April,  July,  and  December.  They  were  microsympatric  with  adults  of  the  seed  predator 
S.  pulcherrima  at  the  above  cited  locality.  Like  S.  pulcherrima,  and  S.  dissipata  (Fig.  374), 

S.  valenciana  has  the  5th  abdominal  sternum  of  the  male  strongly  emarginate,  the  apical  portion 
of  the  pygidium  broadly  visible  from  beneath.  The  large  apical  orifice  of  the  median  lobe  of 
& valenciana  is  similar  to  that  in  S’,  anfracta,  S.  anfractoides,  and  S',  viridula,  probably  indicat- 
ing that  these  form  a monophyletic  assemblage  within  the  pulcherrima  group  (which  probably 
also  includes  S.  dissipata ). 


1 10— Sibinia  ( Micro ty chius)  dissipata  Champion 

(Figs.  331,372,  374,  378-380)  | 

Sibinia  dissipata  Champion  1910:  192,  ^ab.  9,  Figs.  13,  13a.  Klima  1934;  Blackwelder  1947.  LECTOTYPE  (HERE  DESIG- 
NATED) male,  one  of  three  syntypes,  labelled  “Sp.  figured”  “Type”  “Corinto,  Nicaragua  Solari”  “B.C.A.  Col.  IV.  V.  7. 

Sibinia  dissipata  Champ.”  (BMNH). 

Diagnosis.—  (Fig.  331).  With  fulvous  and  darker  fulvoaeneous  scales  on  pronotum  and  elytra 
and  with  suberect  setae  on  elytral  interspaces;  pygidium  very  large,  convex,  fitting  into  deep 
apical  emargination  of  sternum  5 and  broadly  visible  in  ventral  view,  especially  in  male  (Fig. 

374);  median  lobe  with  large,  widely  separated  lateral  plates  which  bear  long,  dense  apical  and 
ventral  setae  (Fig.  378-380). 

Description.—  Length:  male  1.47-1.68  mm,  female  1.47-1.58  mm.  Width:  male  0.73-0.88  mm,  female  0.78-0.83 
mm.  Integument:  rufous  to  testaceous;  with  piceous  to  black  T-shaped  macula  on  mediobasal  portion  of  elytra.  Head: 
scales  on  vertex  narrow,  linear,  apically  blunt,  fulvoaeneous.  Eye:  height  ca.  1.8x  length;  in  dorsal  view  flat  to  feebly  con- 
vex, flat  lateral  surface  tilted  forward;  hind  margin  strongly  raised  by  distance  slightly  greater  than  combined  diameters  of 
two  ocular  facets.  Frons:  slightly  narrower  than  base  of  rostrum,  in  lateral  view  flat,  continuous  with  vertex  of  head. 

Rostrum,  male  1.87— l.OOx,  female  0.95-1.06x  pronotum  length.  In  dorsal  view  feebly  tapered  to  antennal  insertions, 
abruptly  narrowed  distad  of  insertions,  especially  in  female,  sides  of  distal  portion  subparallel  in  male,  acuminate  in  female; 
in  dorsal  profile  rounded  at  base,  broadly  curved  over  antennal  insertions.  Dorsomedian  carina  distinct.  Scales  elongate, 
parallel  sided, apically  blunt  to  truncate,  scales  on  sides  pale  fulvous,  scales  on  dorsum  fulvoaeneous,  scales  on  lateral  portion 
of  frons  slightly  raised.  Distal  portion  in  male  short,  33-39%  of  total  rostral  length,  in  lateral  view  strongly  tapered,  lateral 
sulcus  obsolete  just  distad  of  antennal  insertions;  in  female,  distal  portion  slightly  longer,  44-51%  of  total  rostral  length, 
acuminate,  lateral  sulcus  as  in  male.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.66,  strongly  rounded  anteriorly 
to  subapical  constriction;  in  lateral  view  nearly  flat,  subapical  constriction  obsolete  on  dorsum.  Scales  on  pronotum  elongate,  narre 
parallel  sided  to  feebly  attenuate,  apically  blunt  to  truncate,  scales  on  median  portion  fulvoaeneous,  replaced  by  ochreous  scales 
anteriorly  and  on  posterolateral  portions;  with  single  or  double  basal  marginal  row  and  prominent  basal  medial  patch  of  elongate 
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oval  white  scales;  scales  on  lower  portion  of  pleuron  oblong,  oval  whitish,  flat,  similar  scales  also  interspersed  among  elongate  scales 
on  posterolateral  portions  of  pronotum.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50;  in  lateral  view  flat  on  disc.  Interspaces 
flat,  odd  interspaces  distinctly  wider  than  even  ones;  apices  of  interspaces  4-6  feebly  raised.  Scales  in  triple  rows  on  each 
interspace,  scales  in  lateral  rows  recumbent,  elongate  oval,  narrowly  truncate  apically,  pale  ochreous;  scales  in  median  row 
on  odd  interspaces  and  towards  apices  on  even  interspaces  suberect,  linear,  fulvoaeneous;  sutural  interspaces  with  oval, 
white  scales  in  basal  patch  and  in  sutural  row  which  is  interrupted  medially  by  band  of  dark  narrow  scales;  strial  scales  nar- 
row, inconspicuous.  Pygidium:  broadly  exposed,  in  male  not  visible  from  above,  strongly  convex,  exposed  portion  rounded 
so  that  apex  lies  anterior  to  elytral  apices,  broadly  truncate  at  apex;  in  female,  pygidium  not  so  strongly  convex,  nearly 
vertical,  narrowed  to  sub  truncate  apex.  Abdomen:  in  male  sterna  3—5  broadly,  shallowly,  continuously  concave  medially, 
scales  on  concave  portions  slightly  reduced  (Fig.  374);  in  female,  sterna  3-4  flat  medially,  anteromedian  portion  of  sternum 
5 feebly  concave,  posteromedian  portion  slightly  prominent,  not  constricted  subapically,  posterior  margin  of  segment  broadly, 
subquadrately  emarginate.  Femora:  narrow  at  base,  stout,  dorsal  margin  markedly  rounded  from  just  distad  of  base  to  apex, 
ventral  margin  nearly  straight,  metafemur  slightly  more  elongate,  slightly  narrower  than  profemur.  Tibiae:  mesotibia  with 
small  conical  mucrones,  pro  tibia  and  metatibia  unarmed.  Male  genitalia:  (Fig.  378-380). 


Fig.  374—377,  Sibinia  spp.:  374,  S.  dissipata,  male,  abdominal  sterna  2-5,  ventral  view  (88. 4x);  375,  S.  pulcherrima,  male, 
head,  dorsal  view  (91. 9x);  376,  the  same,  front  view  (70.7x);  377,  the  same,  lateral  view  (81. 3x). 
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Discussion .—  A relatively  small  Microty chius,  probably  a bud  predator;  adults  collected  on  j 
Pithecellobium  dulce;  known  from  the  Mexican  states  of  Guerrero,  Puebla,  Oaxaca,  and  Sina-  I 
loa,  and  from  Nicaragua  (Fig.  372);  76  specimens  examined. 

Adults  of  S.  dissipata  were  collected  on  P.  dulce  at  several  localities  in  the  states  of  Guerrero, 
Puebla,  and  Oaxaca,  Mexico,  in  July,  when  the  plants  were  in  the  late  fruit  stage. 

The  strongly  rounded,  deeply  emarginate  5th  abdominal  sternum  indicates  that  S.  dissipata 
is  closely  allied  to  S.  pulcherrima  and  S.  valenciana.  The  hosts  of  the  three  species  (P.  unguis-  ; 
cati  and  P.  dulce ) are  also  closely  related.  The  elaborately  modified  male  genitalia  of  S.  dissipata 
(Fig.  378-380)  do  not  resemble  those  of  any  other  examined  Sibinia. 

1 1 1 —Sibinia  (Microty chius)  anfracta,  new  species 
(Figs.  369,  381,  382) 

Holotype.—  Male,  BRAZIL:  Goias,  Paraiso,  8-14,  February,  1962,  J.  Bechyne  col.  (MZSP). 

Paratype.—  Same  data  as  holotype  (1  male,  WEC). 

Diagnosis.—  Scales  on  pronotum  and  elytra  uniformly  pale  greenish  gray;  scales  in  median 
rows  on  elytral  interspaces  suberect;  distal  portion  of  rostrum  slender,  lateral  sulcus  obsolete 
in  distal  0.66;  article  II  of  male  protarsus  unmodified;  median  lobe  strongly  bent  in  basal  0.25, 
with  large  apical  orifice;  internal  sac  with  large  crescent  shaped  bars  (Figs.  381, 382). 

Description.—  Length:  1.82-1.90  mm.  Width:  0.89-0.96  mm.  Integument:  prothorax,  elytra  and  venter  black; 
head  and  rostrum  piceous;  legs  rufous;  distal  portion  of  rostrum  and  antennae  ferruginotestaceous.  Head:  scales  on  vertex 
small,  elongate,  apically  bluntly  rounded.  Frons:  strongly  narrowed  posteriorly,  in  lateral  view  feebly  curved,  continuous 
with  vertex  of  head.  Eye:  moderately  large,  height  ca.  1.4x  length;  in  dorsal  view  broadly,  evenly  convex;  hind  margin  raised 
by  distance  ca.  equal  to  combined  diameters  of  two  ocular  facets.  Rostrum:  1.05x  pronotum  length.  In  dorsal  view  sides 
feebly  tapered  from  base  to  antennal  insertions,  narrowed  abruptly  distad  of  insertions,  sides  of  distal  portion  subparallel; 
in  dorsal  profile  rounded  at  base,  broadly  curved  over  antennal  insertions.  Dorsomedian  carina  obsolete.  Distal  portion  mod- 
erately long,  42-44%  of  total  rostral  length,  slender,  in  lateral  view  feebly  tapered,  lateral  sulcus  obsolete  in  distal  0.75; 
scales  elongate,  narrow,  apically  blunt,  recumbent.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50,  broadly  rounded 
anteriorly  to  feebly  developed  subapical  constriction;  in  lateral  view  broadly,  evenly  convex  from  base  to  apex,  subapical 
constriction  obsolete  on  dorsum.  Scales  on  pronotum  elongate,  linear,  apically  blunt,  uniformly  recumbent;  scales  on  lower 
portion  of  pleuron  oblong,  flat,  whitish,  limited  to  lower  0.50,  replaced  by  elongate  scales  dorsally.  Elytra:  in  dorsal  view 
sides  subparallel  in  basal  0.50;  in  lateral  view  flat  in  basal  0.50,  strongly  rounded  distally.  Interspaces  flat,  feebly  impressed, 
subequal  in  width;  apices  of  interspaces  4—6  not  prominent.  Scales  in  triple  rows  on  each  interspace,  scales  in  lateral  rows 
recumbent,  scales  in  median  rows  alternating  one  recumbent  and  one  suberect,  decurved;  sutural  interspaces  without  oval 
white  scales;  strial  scales  almost  as  wide  as  scales  on  interspaces.  Pygidium:  sterna  3-5  flat  medially;  sternum  5 not  con- 
stricted subapically,  posterior  margin  of  segment  narrowly,  shallowly,  subquadrately  emarginate.  Femora:  stout,  narrow  at 
base,  gradually,  strongly  widened  distally,  profemur  and  metafemur  subequal  in  width.  Tibiae:  each  with  stout  acute  apical 
mucro.  Male  genitalia:  (Figs.  381,  382). 

Discussion.—  A relatively  small  Microty  chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  (two  males)  from  the  state  of  Goias,  Brazil  (Fig.  369). 

This  species  most  closely  resembles  S.  anfractoides,  another  Brazilian  bud  predator  Micro- 
tychius.  Its  relationship  to  that  species  and  to  the  other  pulcherrima  group  members  is  con- 
sidered in  the  discussion  of  S.  anfractoides. 

1 12 —Sibinia  (Microty chius)  anfractoides,  new  species 
(Figs.  369,  383) 

Holotype.—  Male,  BRAZIL:  Minas  Gerais,  Pedra  Azul,  November,  1972,  M.  Alvarenga  (MPB). 

Allotype.—  Female,  same  label  data  as  holotype  (CWO). 

Diagnosis.—  Hind  margin  of  eye  strongly  raised;  distal  portion  of  male  rostrum  short,  tapered; 
femora  slender;  article  II  of  male  protarsus  prominent  laterally,  prominence  with  large,  deep 
lateral  concavity;  median  lobe  weakly  bent  in  lateral  view  (Fig.  383);  apical  orifice  not  as  wide 
as  apex;  large  spines  of  internal  sac  not  crescent  shaped. 
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Fig.  378-380,  Sibinia  spp.,  male  external  genitalia;  378,  S.  dissipata  (ventral  view);  379,  S.  dissipata  (lateral  view);  380, 
S.  dissipata  (dorsal  view),  (not  to  scale). 
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383 


Fig.  381-385,  Sibinia  spp.,  male  external  genitalia:  381,  S.  anfracta;  382,  S.  anfracta;  383,  S.  anfractoides;  384,  S.  viridula; 
385,  S.  viridula  (not  to  scale;  381,  383,  384  ventral  views,  382,  385  lateral  views). 
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Description.—  As  described  for  S',  anfracta,  except -Length:  male  1.69mm,  female  1.79mm.  Width:  male  0.86  mm, 
female  0.86  mm.  Frons:  not  narrowed  posteriorly.  Eye:  in  dorsal  view  convex,  especially  posteriorly;  hind  margin  raised  by 
distance  ca.  equal  to  combined  diameters  of  two  ocular  facets.  Rostrum:  male  0.88x,  female  1.08x  pronotum  length.  Distal 
portion  in  male  moderately  long,  43%  of  total  rostral  length,  in  lateral  view  strongly  tapered;  in  female,  distal  portion  longer, 
56%  of  total  rostral  length,  slender,  cylindrical,  smooth.  Elytra:  alternate  scales  in  median  row  on  each  interspace  suberect, 
nearly  straight.  Male  genitalia:  (Fig.  383). 

Discussion.—  A relatively  small  Micro ty chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  the  state  of  Minas  Gerais,  Brazil  (Fig.  369). 

S.  anfractoides  is  intermediate  in  expression  of  several  characters  between  S.  valenciana 
and  S.  anfracta.  These  include  the  eye  which  has  the  hind  margin  more  strongly  raised  and 
flatter  in  S.  valenciana,  less  elevated  and  more  convex  in  S.  anfracta,  and  shape  of  the  median 
lobe  and  armature  of  the  internal  sac  which  are  progressively  more  strongly  modified  in  S. 
valenciana  (Fig.  368),  S.  anfractoides  (Fig.  383),  and  S.  anfracta  (Figs.  381,  382).  Together 
with  S.  viridula  and  S.  dissipata,  these  three  species  appear  to  form  a monophyletic  subgroup 
of  the  pulcherrima  group. 

1 13  —Sibinia  (Microty chius)  viridula,  new  species 
(Figs.  313,341,372,  384,  385) 

Holotype.—  Male,  MEXICO:  Oaxaca,  14  mi  W Niltepec,  7 July,  1971,  Clark,  Murray,  Hart, 
Schaffner  (USNM  #75424). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.—  Same  data  as  holotype  (11);  the  same,  except— 27  mi  E Juchitan,  22  July,  1973, 
V.  Mastro,  J.C.  Schaffner  (1),  7 mi  E Juchitan,  3 June,  1974,  C.W.  & L.  O’Brien  & Marshall 
(1);  21  mi  W Zanatepec,  3 June,  1974,  C.W.  & L.  O’Brien  & Marshall  (1);  total  14,  distributed 
to  various  collections. 

Diagnosis.—  Female  rostrum  abruptly  narrowed  distad  of  antennal  insertions,  slender, 
smooth;  scales  on  pronotum  and  elytra  uniformly  yellowish  to  greenish  gray;  median  lobe 
with  very  large  apical  orifice;  internal  sac  with  pair  of  large  heavily  sclerotized  rods  (Fig.  384); 
tibial  mucrones  large,  black. 

Description. — Length:  male  1.30-1.51  mm,  female  1.44-1.58  mm.  Width:  male  0.69—0.79  mm,  female  0.76- 
0.85  mm.  Integument:  black;  tibiae,  tarsi,  antennae  and  distal  portion  of  rostrum  piceous  to  ferruginotestaceous.  Head: 
scales  on  vertex  narrow,  seta-like.  Frons:  strongly  narrowed  posteriorly;  in  lateral  view  flat,  continuous  with  vertex  of  head, 
Eye:  large,  height  ca.  1.4x  length;  in  dorsal  view  convex  posteriorly,  becoming  flattened  anteriorly;  hind  margin  feebly  raised 
by  distance  somewhat  less  than  diameter  of  one  ocular  facet.  Rostrum:  male  0.97-1.03x,  female  1.08-1.25x  pronotum 
length.  In  dorsal  view  tapered  to  antennal  insertions,  parallel  sided  from  there  to  tip;  in  dorsal  profile  feebly  or  not  at  all 
rounded  at  base,  broadly,  evenly  curved  over  antennal  insertions.  Dorsomedian  carina  distinct.  Scales  recumbent  through- 
out. Distal  portion  in  male  moderately  long,  46-53%  of  total  rostral  length,  tapered  in  distal  0.50,  lateral  sulcus  becoming 
obsolete  over  antennal  insertions;  in  female,  distal  portion  long,  61-66%  of  total  rostral  length,  slender,  cylindrical,  smooth, 
shining,  Prothorax:  in  dorsal  view  parallel  sided  at  base;  in  lateral  view  slightly,  evenly  convex,  subapical  constriction  feebly 
developed  on  dorsum.  Scales  on  pronotum  elongate,  attenuate,  narrowly  truncate  apically,  uniformly  recumbent;  scales  on 
lower  portion  of  pleuron  round,  flat,  white,  limited  to  lower  0.66  anteriorly,  replaced  toward  dorsum  by  oval  scales.  Elytra: 
in  dorsal  view  sides  subparallel  in  basal  0.50;  in  lateral  view  flat  in  basal  0.50.  Interspaces  flat,  subequal  in  width,  shallowly 
impressed;  apices  of  interspaces  4—6  not  prominent.  Scales  on  interspaces  indistinguishable  from  scales  on  pronotum. 
in  triple  rows  on  each  interspace,  uniformly  recumbent;  sutural  interspaces  with  small  basal  cluster  of  oval  white  scales; 
strial  scales  about  as  wide  as  but  more  nearly  parallel  sided  than  scales  on  interspaces.  Pygidium:  in  male  small,  feebly  con- 
vex, broadly  rounded  apically,  perpendicular;  in  female,  pygidium  slightly  more  strongly  narrowed  to  rounded  apex,  nearly 
flat,  very  slightly  oblique,  not  producted  beyond  elytral  apices.  Abdomen:  in  male  sterna  1-4  and  anteromedian  portion  of 
sternum  5 flat,  posteromedian  portion  of  sternum  5 very  slightly  prominent,  subapical  constrictions  obsolete,  posterior 
margin  of  segment  slightly  concave  medially,  scales  on  flat  median  portion  of  each  sternum  reduced,  sterna  1—4  each  with 
a transverse  row  of  fine  setae,  scales  on  median  portion  of  sternum  5 suberect,  seta-like;  in  female,  sternum  5 minutely 
constricted;  posteromedian  portion  of  segment  slightly  prominent,  posterior  margin  feebly  produced  posteriorly.  Femora: 
narrow  at  base,  profemur  rather  abruptly  inflated  in  distal  0.66,  dorsal  margin  strongly,  evenly  rounded,  metafemur  sub- 
equal in  width  to  profemur,  more  gradually  inflated,  dorsal  margin  most  strongly  rounded  at  about  middle.  Male  genitalia: 
(Figs.  384,  385).  Spiculum  ventrale:  (Fig.  341).  Spermatheca:  (Fig.  313). 

Discussion.—  A relatively  small  Microtychius,  probably  a bud  predator;  host  unknown, 
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known  only  from  the  type-series  from  the  Mexican  state  of  Oaxaca  (Fig.  372). 

The  relationship  of  S.  viridula  to  S.  anfracta,  S.  anfractoides,  S.  valenciana,  and  S.  dissipata 
was  considered  in  the  discussion  of  S.  anfractoides.  S.  viridula  lacks  the  oblong  flat  elevated 
eye  common  to  most  other  pulcherrima  group  members. 

i 

The  chichimeca  Group 

Diagnosis.—  Eye  large,  round,  evenly  convex;  tibial  mucrones  largq,  black;  median  lobe 
with  medioventral  cluster  of  posteriorly  directed  setae,  as  in  S.  chichimeca  (Fig.  386). 

Discussion.—  The  chichimeca  group  contains  five  species,  S.  chichimeca,  S.  tepaneca,  and 
S.  azteca  of  Mexico  (Fig.  373),  S.  earina,  known  from  Mexico  and  Brazil  (Fig.  373),  and  S. 
laticauda  of  Argentina  (Fig.  369).  All  five  are  bud  predators;  their  hosts  are  unknown.  The 
medioventral  setae  on  the  median  lobe  appear  to  be  homologous  to  the  similar  but  larger  and 
more  complex  complements  of  setae  borne  on  medioventral  prominences  of  the  median  lobes 
of  S.  vosei,  S.  fulva,  and  other  “Itychus”  stock  members  (cf.  Figs.  93,  94,  109,  1 10,  386). 
Evolution  within  the  chichimeca  group  appears  to  have  resulted  in  reduction  of  “Itychus 
characters”,  rudiments  of  several  of  which  are  apparent  in  all  group  members.  Progressive 
reduction  of  plesiotypic  genitalic  features  can  be  traced  through  S.  chichimeca  which  has 
“Itychus”-like  male  genitalia  (Fig.  386),  to  S.  tepaneca  (Fig.  387)  in  which  “Itychus”  features 
are  less  pronounced,  to  S.  azteca  (Fig.  388),  in  which  they  are  even  less  apparent. 

1 14— Sibinia  ( Micro ty chius)  chichimeca,  new  species 
(Figs.  314,  342,373,386,399) 

Holotype.—  Male,  MEXICO:  (Morelos),  37  mi  S Mexico  (City),  15  March,  1953,  D.G.  Kiss- 
inger (USNM  #754254. 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratype.—  Same  data  as  holotype  (1  female,  WEC). 

Diagnosis.—  (Fig.  399).  Scales  on  pronotum  and  elytra  mostly  ferruginous;  abdominal  sterna 
3—5  concave  in  male;  median  lobe  abruptly  bent  downward  at  extreme  apex,  medioventral 
setae  long,  dense;  metafemur  only  slightly  wider  than  profemur. 

Description.—  Length:  male  1.58  mm,  female  1.61-1.64  mm.  Width:  male  0.75  mm,  female  0.79  mm.  Integument: 
prothorax  and  venter  black;  elytra,  head  and  proximal  portion  of  rostrum  rufous;  legs,  distal  portion  of  rostrum,  and  antennae 
rufous  to  ferruginotestaceous.  Head:  scales  on  vertex  very  narrow,  parallel  sided,  ferruginous.  From:  strongly  narrowed  post- 
eriorly; in  lateral  view  broadly  rounded,  continuous  with  vertex  of  head.  Eye:  large,  nearly  round,  height  ca.  1.3x  length, 
in  dorsal  view  broadly  convex,  especially  posteriorly;  hind  margin  feebly  raised  by  distance  somewhat  less  than  diameter  of 
one  ocular  facet.  Rostrum:  male  0.97x,  female  l.OOx  pronotum  length.  In  dorsal  view  feebly  tapered  from  base  to  antennal 
insertions,  abruptly  narrowed  distad  of  insertions,  especially  in  female,  sides  of  distal  portion  subparallel;  in  dorsal  profile 
rounded  at  base  and  over  antennal  insertions.  Dorsomedian  earina  distinct.  Distal  portion  in  male  moderately  long,  35%  of 
total  rostral  length,  slender,  in  lateral  view  strongly  tapered  to  acute  tip,  lateral  sulcus  not  developed  distad  of  antennal  in- 
sertions; in  female,  distal  portion  slightly  longer,  42%  of  total  rsotral  length,  somewhat  more  finely  tapered.  Scales  elongate, 
narrow,  apically  truncate,  uniformly  recumbent.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50,  strongly  rounded 
anteriorly  to  well  developed  subapical  constriction;  in  lateral  view  broadly  convex  posteriorly,  becoming  flattened  anteriorly. 
Scales  on  pronotum  elongate,  ovate  to  feebly  attenuate,  apically  bluntly  pointed,  uniformly  recumbent,  lateral  and  postero- 
lateral scales  ochreous,  scales  on  median  portion  slightly  narrower,  ferruginous;  scales  on  lower  portion  of  pleuron  ovate, 
flat,  white,  limited  to  lower  0.33  medially,  replaced  by  elongate  scales  dorsally.  Elytra:  in  dorsal  view  sides  subparallel  in 
basal  0.66;  in  lateral  view  flat  in  basal  0.50,  broadly  curved  to  apices.  Interspaces  flat,  narrow,  distinctly,  moderately  deeply 
impressed;  apices  of  interspaces  4-6  not  prominent.  Scales  on  interspaces  similiar  to  those  on  pronotum  but  somewhat 
more  elongate  and  narrower,  arranged  in  diffuse  triple  rows  on  each  interspace,  uniformly  recumbent,  ochreous  scales 
sparsely  interspersed  among  ferruginous  scales  throughout,  especially  dense  on  humeri,  on  interspaces  5 and  6,  and  in 
broad,  diffuse  subapical  transverse  band;  sutural  interspaces  with  nearly  complete  sutural  row  of  oval,  white  scales;  strial 
scales  narrower  than  scales  on  interspaces.  Pygidium:  moderately  broadly  exposed,  in  male  broadly  convex,  apex  subquad- 
rate; in  female,  pygidium  nearly  flat,  narrowed  to  rounded  apex,  perpendicular.  Abdomen:  in  male  sterna  3-4  narrowly, 
sternum  5 more  deeply  and  broadly  concave  medially,  some  scales  on  concave  portions  reduced,  with  finely  setose  margins, 
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some  completely  reduced  to  erect  setae,  sternum  5 not  constricted  subapically,  posterior  margin  of  segment  broadly,  shal- 
lowly, subquadrately  emarginate;  in  female,  sterna  3-5  and  anterior  portion  of  sternum  5 feebly  convex  medially,  sternum 
5 broadly,  feebly  constricted  subapically,  posteromedian  portion  of  segment  feebly,  broadly  prominent,  posterior  margin 
nearly  straight.  Femora:  narrow  at  base;  profemur  gradually,  distinctly  widened  in  distal  0.75,  slightly  wider  than  metafemur; 
metafemur  more  gradually  widened.  Tibiae:  pro-  and  mesotibiae  with  long  conical  oblique  mucrones,  metatibia  with  longer, 
more  slender  mucro,  each  mucro  with  short  basal  cusp . Male  genitalia:  (Fig.  386).  Spiculum  ventrale:  (Fig.  342).  Spermatheca: 
(Fig.  314). 

Discussion .—  A relatively  small  Microty chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  the  state  of  Morelos,  Mexico  (Fig.  373). 

S.  chichimeca  is  more  “Itychus”-like  than  the  other  chichimeca  group  members  and  appears 
to  have  diverged  less  from  the  “Itychus”  ancestral  stock  than  have  the  other  chichimeca  group 
members  (see  discussion  of  chichimeca  group  and  phylogeny  section). 

The  name  chichimeca  is  that  of  the  Nahua  tribe  which  occupied  the  Valley  of  Mexico  prior 
to  the  ascendency  of  the  Aztecs  in  that  region. 

1 15— Sibinia  (Microty chius)  tepaneca,  new  species 
(Figs.  373,  387,  398) 

Holotype .—  Male,  MEXICO:  Oaxaca,  2.8  mi  E Matatlan,  24  July,  1974,  Clark,  Murray,  Ashe, 
Schaffner  (USNM  #75426). 

Diagnosis.—  (Fig.  398).  Metafemur  greatly  enlarged,  ca.  1.3x  as  wide  as  profemur;  median 
lobe  not  abruptly  bent  downward  at  apex  (Fig.  387). 

Description.—  As  described  for  S.  chichimeca,  except  -Length:  1.75  mm.  Width:  0.84  mm.  Rostrum:  0.90x  pronotum 
length.  Distal  portion  short,  36%  of  total  rostral  length,  in  lateral  view  tapered,  lateral  sulcus  distinct  almost  to  tip.  Femora: 
stout,  narrow  at  base,  profemur  abruptly  widened  just  distad  of  base,  dorsal  margin  strongly,  evenly  rounded  from  just  distad 
of  base  to  apex;  mesofemur  slightly  wider  than  profemur;  metafemur  much  wider,  ca.  1.3x  as  wide  as  profemur,  abruptly 
widened  from  narrow  base,  dorsal  and  ventral  margins  strongly  rounded . Male  genitalia:  (Fig.  387). 

Discussion.—  A relatively  small  Microty  chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  male  holotype  from  the  Mexican  state  of  Oaxaca  (Fig.  373). 

S.  tepaneca  closely  resembles  S.  chichimeca,  but  is  distinguished  by  the  characters  listed  in 
the  diagnosis.  Some  of  the  differences  between  the  two  appear  to  reflect  further  reduction  of 
“Itychus  characters”  in  S.  tepaneca  (see  discussion  of  S.  chichimeca ). 

The  epithet  tepaneca  is  that  of  a Nahua  tribe  which,  like  the  Chichimecas,  preceded  the 
Aztecs  in  the  Valley  of  Mexico. 

1 1 6— Sibinia  (Microty chius)  azteca,  new  species 
(Figs.  315,343,373,388,400) 

Holotype.-  Male,  MEXICO:  (Morelos),  37  mi  S Mexico  (City),  15  March,  1953,  D.G.  Kiss- 
inger, (USNM  #75427). 

Allotype.  — Female,  MEXICO:  Oaxaca,  8 mi  SE  Huajuapan  de  Leon,  22  July,  1974,  R.L. 
Mangan  & D.S.  Chandler  (CWO). 

Paratype.—  Same  data  as  holotype  (1  male,  WEC). 

Diagnosis.—  Small  (Fig.  400);  scales  on  pronotum  and  elytra  ochreous,  a few  ferruginous 
scales  in  median  patch  on  pronotum  and  laterally  on  elytra;  abdominal  sterna  not  concave 
medially;  pygidium  of  male  rounded  at  apex;  median  lobe  not  abruptly  bent  downward  at 
extreme  apex,  medioventral  setae  sparse;  anterolateral  plates  of  spiculum  gastrale  small  (Fig. 
388). 

Description. — As  described  for  .S',  chichimecp,  except -Length:  male  1.58-1.63  mm,  female  1.38  mm.  Width:  male 
0.80—0.85  mm,  female  0.84  mm.  Integument:  rufous,  except  black  on  sterna  and  ferruginotestaceous  on  tibiae,  tarsi,  antennae 
and  distal  portion  of  rostrum.  Rostrum:  male  0.97-1.00x,  female  1.03x  pronotum  length.  In  dorsal  profile  broadly  curved 
from  base  to  tip  in  male  and  female.  Distal  portion  in  male  short,  43-44%  of  total  rostral  length,  in  lateral  view  tapered, 
lateral  sulcus  distinct  almost  to  tip;  in  female,  distal  portion  longer,  42%  of  total  rostral  length,  more  strongly  tapered  to 
acute  tip,  lateral  sulcus  distinct  in  basal  0.50.  Scales  pale  ochreous.  Elytra:  scales  on  interspaces  elongate,  ovate,  apically 
bluntly  to  finely  pointed,  uniformly  ochreous  or  with  ferruginous  scales  intermixed  laterally  and  around  apices;  sutural 
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Fig.  386-391,  Sibinia  spp.,  male  external  genitalia;  386,  S.  chichimeca;  387,  S.  tepaneca;  388,  S.  azteca;  389,  S.  earina; 
390,  S.  laticauda;  391,  S.  melina,  (not  to  scale,  all  ventral  views). 
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Fig.  392-397,  Sibinia  spp.,  male  external  genitalia:  392,  S.  aliquantula;  393,  S.  aculeola;  394,  S.  aspersoides;  395,  S.  glabrirostris; 
396,  S.  inornata;  397,  S.  muscula  (not  to  scale,  all  ventral  views). 
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interspaces  without  oval  white  scales.  Abdomen:  sterna  3-5  broadly,  shallowly  concave  medially,  scales  on  concave  portions 
unmodified.  Femora:  profemur  stouter  than  metafemur.  Tibiae:  mucrones  lacking  cusps.  Male  genitalia:  (Fig.  388).  Spiculum 
ventrale:  (Fig.  343).  Spermatheca:  (Fig.  315).  1 

Discussion.—  A relatively  small  Micro ty chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  the  Mexican  states  of  Morelos  and  Oaxaca  (Figs.  373). 

The  holotype  of  S.  azteca  and  specimens  of  the  closely  related  S.  chichimeca  bear  identical  1 
label  data  and  were  probably  collected  in  sympatry,  possibly  on  the  same  host.  Adults  of  the.  ; 
two  species  are  easily  distinguished  by  the  characters  listed  in  their  diagnoses.  S.  azteca  appears 
to  have  lost  most  of  the  resemblance  to  members  of  the  plesiotypic  “Itychus”  stock  exhibited 
by  S.  chichimeca  and  to  a lesser  extent  by  S.  tepaneca  (see  discussion  of  S.  chichimeca). 

The  name  azteca  refers  to  the  Aztec  overlords  of  the  Valley  of  Mexico  at  the  time  of  the 
Spanish  conquest  of  Mexico. 


Fig.  398—401,  Sibinia  spp.,  habitus:  398,  S.  tepaneca,  holotype  male,  2.8  mi  E Matatlan,  Oaxaca,  Mexico;  399,  S.  chichimeca, 
female,  37  mi  S Mexico  City,  Mexico;  400,  S.  azteca,  male,  37  mi  S Mexico  City,  Mexico;  401,  S.  melina,  female,  El  Valle, 
Venezuela.  (A,  lateral  view;  B,  dorsal  view). 


New  World  Species  of  Sibinia 


297 


1 17—  Sibinia  ( Micro ty chius)  earina,  new  species 

(Figs.  316,344,369,373,389) 

Holotype.—  Male,  BRAZIL*,  Minas  Gerais,  Pedra  Azul,  November,  1972,  M.  Alvarenga  (MPB). 

Allotype .—  Female,  same  data  as  holotype  (MPB). 

Paratypes.—  Same  data  as  holotype  (107);  (BRAZIL),  (Mato  Grosso),  Chapada  Forest 
(Chapada  dos  Guimaraes),  Nov.,  Casey  Bequest,  1925  (1  male,  1 female).  MEXICO,  Chiapas, 

35  mi  SE  Cintalapa,  1 1 July,  1971,  Clark,  Murray,  Hart,  Schaffner  (1);  total  1 10,  distributed 
to  various  collections. 

Diagnosis .—  Scales  on  pronotum  and  elytra  uniformly  recumbent,  greenish  yellow,  no  white 
or  pale  colored  oblong  or  oval  scales;  sterna  3—5  in  male  shallowly,  continuously,  narrowly, 
concave,  some  scales  on  concavity  reduced  to  fine  setae;  distal  portion  of  rostrum  short,  stout, 
not  tapered  in  male  or  female. 

Description.—  Length:  male  1.33-1.49  (1.38)  mm,  female  1.31-1.54  (1.43)  mm.  Width:  male  0.74-0.80  (0.76)  mm 
female  0.74-0.83  (0.79)  mm.  Integument:  piceous  to  black;  rufopiceous  on  legs;  tarsi  and  antennae  rufous.  Head:  scales  on 
vertex  narrow,  parallel  sided,  apically  pointed.  Eye:  height  ca.  1.3x  length;  in  dorsal  view  broadly,  evenly  convex;  hind  margin 
feebly  raised  by  distance  somewhat  less  than  diameter  of  one  ocular  facet.  From:  distinctly  narrowed  posteriorly,  in  lateral 
view  feebly  rounded,  continuous  with  vertex  of  head.  Rostrum:  male  0.94—1.03  (1.00)x,  female  0.97-1.11  (1.03)x  pronotum 
length.  In  dorsal  view  sides  feebly  tapered  from  base  to  antennal  insertions,  sides  subparallel  from  there  to  tip;  in  dorsal 
profile  feebly  rounded  at  extreme  base,  feebly  broadly  curved  over  antennal  insertions.  Dorsomedian  earina  distinct.  Distal 
portion  in  male  short,  32—42  (38)%  of  total  rostral  length,  lateral  sulcus  distinct  almost  to  tip;  in  female,  distal  portion  only 
slightly  longer,  31-45  (40)%  of  total  rostral  length,  more  cylindrical,  otherwise  as  in  male.  Scales  elongate,  subparallel  sided, 
apically  truncate,  uniformly  recumbent.  Prothorax:  in  dorsal  view  slightly  wider  at  base  than  at  middle;  in  lateral  view  broadly 
convex,  flattened  in  anterior  0.25,  subapical  constriction  obsolete  on  dorsum.  Scales  on  pronotum  uniformly  elongate,  attenu- 
ate to  narrowly  truncate  apices;  scales  on  lower  portion  of  pleuron  ovate,  flat,  white,  limited  to  lower  0.75  anteriorly,  replaced 
by  elongate  scales  dorsally.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.66;  in  lateral  view  flat  in  basal  0.50.  Interspaces 
flat,  distinctly,  moderately  deeply  punctate;  apices  of  interspaces  4—6  not  at  all  prominent.  Scales  on  interspaces  uniform 
in  size,  shape  and  color,  similar  to  scales  on  pronotum  but  slightly  shorter,  in  irregular  triple  rows  on  each  interspace;  sutural 
interspaces  without  white  oval  scales;  strial  scales  distinctly  narrower  than  scales  on  interspaces.  Pygidium:  in  male  moderately 
broadly  exposed,  convex  apically,  narrowed  to  rounded  apex;  in  female,  pygidium  as  in  male  but  slightly  more  strongly  nar- 
rowed to  rounded  apex.  Abdomen:  in  male  subapical  constriction  of  sternum  5 obsolete,  posteromedian  portion  of  segment 
not  prominent;  posterior  margin  slightly  emarginate;  in  female,  sterna  3—4  flat  but  scales  unmodified,  posteromedian  portion 
of  sternum  5 slightly  prominent,  very  slightly  producted  posteriorly,  nearly  straight  medially.  Femora:  narrow  at  base,  pro- 
femur gradually  inflated  in  distal  0.66,  metafemur  slightly  more  gradually  enlarged,  about  as  wide  as  profemur.  Tibiae:  pro- 
and  mesotibia  with  moderately  large  stout  curved  acute  mucrones,  metatibial  mucro  not  oblique.  Male  genitalia:  (Fig.  389). 
Spiculum  ventrale:  (Fig.  344).  Spermatheca:  (Fig.  316). 

Discussion.—  A relatively  small  Microty chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  the  state  of  Chiapas,  Mexico,  and  from  Brazil  (Figs. 

373,  369). 

Brazilian  specimens  of  S.  earina  have  the  spiculum  gastrale  somewhat  larger,  the  apex  of 
the  median  lobe  more  strongly  bent  downward  than  does  the  Mexican  specimen  (Fig.  389), 
and  are  in  these  respects  more  “Itychus’Mike. 

1 18—  < Sibinia  (Microty chius)  laticauda,  new  species 

(Figs.  345,  369,  390,  402) 

Holotype.—  Male,  (ARGENTINA):  Chaco,  Vilela,  20  September,  1936,  col.  Denier  (MZLP). 

Allotype.—  Female,  same  label  data  as  holotype  (WEC). 

Paratypes.—  Same  data  as  holotype  (3,  MZLP). 

Diagnosis.—  Pronotum  and  elytra  with  pale  aeneous  scales;  scales  in  median  rows  on  elytral 
interspaces  feebly  raised;  eye  large,  nearly  round,  hind  margin  not  distinctly  raised;  sterna  3-5 
in  male  shallowly,  broadly  concave,  scales  on  concave  portion  unmodified. 

Description.—  Length:  male  1.33-1.46  mm,  female  1.46-1.22  mm.  Width:  male  0.71-0.79  mm,  female  0.79-0.92 
mm.  Integument:  rufous,  sterna  darker,  tarsi  and  antennae  ferruginotestaceous.  Head:  scales  on  vertex  narrow,  acuminate; 
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integument  broadly  visible  between  scales.  Frons:  distinctly  narrowed  posteriorly,  broadly  curved,  continuous  with  vertex 
of  head.  Eye:  large,  height  ca.  1.2x  length,  in  dorsal  view  broadly,  evenly  convex;  hind  margin  feebly  raised  by  distance 
somewhat  less  than  diameter  of  one  ocular  facet.  Rostrum:  male  0.96— 1.07x,  female  0.97  — 1.06x  pronotum  length.  In 
dorsal  view  sides  feebly  tapered  from  base  to  antennal  insertions,  slightly  narrowed  distally,  sides  subparallel;  in  dorsal 
profile  broadly,  nearly  evenly  arcuate  from  base  to  tip  in  male,  more  strongly  rounded  at  base  and  over  antennal  insertions 
in  female.  Dorsomedian  carina  distinct.  Distal  portion  in  male  short,  stout,  41-44%  of  total  rostral  length,  in  lateral  view 
tapered,  lateral  sulcus  distinct  almost  to  tip;  in  female,  distal  portion  only  slightly  longer,  45—49%  of  total  rostral  lengtfi 
otherwise  as  in  male.  Scales  uniformly  elongate,  narrow,  apically  truncate,  recumbent.  Prothorax:  in  dorsal  view  sides  sub- 
parallel in  basal  0.50,  broadly  rounded  anteriorly  to  distinct  subapical  constriction;- in  lateral  view  broadly,  feebly  convex 
from  base  to  apex.  Scales  on  pronotum  uniformly  elongate,  distinctly  attenuate  to  bluntly  pointed  apices,  slightly  raised; 
scales  on  lower  portion  of  pleuron  round  to  oblong,  flat,  white,  replaced  dorsally  by  elongate  scales.  Elytra:  in  dorsal  view 
sides  subparallel  in  basal  0.50;  in  lateral  view  broadly,  feebly  convex  in  basal  0.50.  Interspaces  flat,  subequal  in  width,  mod- 
erately deeply,  irregularly  impressed;  apices  of  interspaces  4-6  not  prominent.  Scales  on  interspaces  slightly  narrower  than 
scales  on  pronotum,  in  diffuse  triple  rows  on  each  interspace;  sutural  interspaces  without  oval  white  scales;  strial  scales  much 
narrower  than  scales  on  interspaces.  Pygidium:  moderately  broadly  exposed,  in  male  slightly  convex,  narrowed  slightly  to 
subtruncate  apex;  in  female,  pygidium  flat,  evenly  rounded  apically,  nearly  vertical.  Abdomen:  in  male  sterna  3—5  broadly, 
shallowly  but  distinctly  concave  medially,  scales  on  concave  portion  not  reduced,  sternum  5 not  constricted  subapically, 
posterior  margin  of  segment  broadly,  shallowly,  subquadrately  emarginate;  in  female,  sterna  3-4  and  anterior  portion  of 
sternum^  nearly  flat  medially,  sternum  5 broadly,  shallowly  constricted  subapically,  posteromedian  portion  of  segment 
feebly,  broadly  prominent,  posterior  margin  nearly  straight.  Femora:  narrow  at  base,  strongly  inflated  distally,  profemur 
and  metafemur  subequal  in  width.  Tibiae:  each  with  distinct,  acute,  horizontal  mucro.  Male  genitalia:  (Fig.  390).  Spiculum 
ventrale:  (Fig.  345).  Spermatheca:  (Fig.  402). 

Discussion .—  A relatively  small  Microty chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  the  Chaco  region  of  northern  Argentina  (Fig.  369). 

S.  laticauda  closely  resembles  and  is  probably  related  to  S.  earina,  a bud  predator  Micro- 
tychius  which  occurs  in  Mexico  and  in  Brazil.  The  two  are  distinguished  by  the  characters 
listed  in  the  diagnosis  of  S.  earina  and  by  the  broader  median  lobe  in  S.  laticauda  (cf.  Figs. 
389,  390). 


The  melina  Group 

Diagnosis.—  Small,  robust;  pronotum  and  elytra  with  uniformly  elongate,  gray  or  greenish 
gray  scales. 

Discussion.-  The  melina  group  contains  three  bud  predators,  S.  aliquantula  of  Puerto  Rico 
(Fig.  373),  S.  aculeola  of  Argentina  (Fig.  369),  and  S.  melina  from  Guatemala,  Venezuela, 
and  Brazil  (Fig.  373).  S.  aliquantula  is  reported  from  Acacia  (Senegalia),  S.  melina  from 
Mimosa.  If  the  latter  record  is  valid,  it  probably  represents  a shift  from  the  Acacia  (Senegalia) 
host  associated  inferred  in  the  “Itychus”  stock  from  which  the  melina  group,  like  the  related 
chichimeca  group,  appears  to  have  arisen.  The  median  lobe  and  spiculum  gastrale  of  S',  melina 
(Fig.  391)  resemble  those  of  some  chichimeca  group  members  (Figs.  386,  387,  388),  and  are 
“Itychus’Mike  in  these  respects.  The  other  melina  group  members,  like  most  chichimeca  group 
members,  appear  to  have  become  further  modified  by  reduction  and  eventual  loss  of  plesio- 
typic  “Itychus”  characters. 

1 19  —Sibinia  (Microty chius)  melina  Faust 
(Figs.  346,  369,  373,  391,  401,  403) 

Sibinia  melina  Faust  1893:  340.  Champion  1903,  1910;  Blackwelder  1947.  LECTOTYPE  (HERE  DESIGNATED),  female, 
uppermost  on  pin  bearing  two  females,  labelled  with  a small  square  of  gold  foil  and  “melina  Faust”  “Colonia  Tovar  E 
Simon  1.11.88”  “Col.  J.  Faust  Ankauf  1900”  “Type”  “Staatl.  Museum  fur  Tierkunde  Dresden”  (SMTD). 

Diagnosis.  — Fig.  401.  Scales  pale  green,  recumbent;  distal  portion  of  rostrum  in  male  short, 
tapered,  that  in  female  slightly  longer,  acuminate;  abdominal  sterna  3—5  in  male  flat  medially, 
scales  unmodified;  median  lobe  with  apex  entire,  with  four  very  long  apicodorsal  setae  (Fig. 
391). 
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Fig.  402-415,  Sibinia  spp.,  spermathecae:  402,  S.  laticauda;  403,  S.  melina;  404,  S.  aliquantula;  405,  S.  aculeola;  406, 
S.  inornata;  407,  S.  muscula;  408,  S.  pilosella;  409,  S.  tanneri;  410,  S.  sellata;  411,5.  texana;  412,  S.  argentinensis;  413, 
A.  albovittata;  414,  S.  mica;  415,  S.  maculata  (not  to  scale). 
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Description.—  Length:  1.38-1.59  (1.49)  mm,  female  1.46-1.62  (1.56)  mm.  Width:  male  0.70-0.88  (0.80)  mm, 
female  0.79-0.92  (0.85)  mm.  Integument:  black;  femora,  tibiae  and  distal  portion  of  rostrum  piceous;  tarsi  and  antennae 
rufous  to  ferruginotestaceous.  Head:  scales  on  vertex  narrow,  acuminate,  reduced  to  fine  setae  medially.  Eye:  moderately 
large,  height  ca.  1.45x  length.  In  dorsal  view  strongly  convex,  especially  posteriorly;  hind  margin  raised  by  distance  ca.  equal 
to  diameter  of  one  ocular  facet.  From:  narrowed  slightly  posteriorly;  in  lateral  view  distinctly  rounded,  continuous  with 
vertex  of  head.  Rostrum:  male  0.85-1.07  (1.01)x,  female  0.97-1.13  (1.03)x  pronotum  length.  In  dorsal  view  tapered 
from  base  to  antennal  insertions,  parallel  sided  from  there  to  tip  in  male,  tapered  slightly  in  female;  in  dorsal  profile  feebly 
to  strongly  rounded  at  base,  curved  over  antennal  insertions.  Dorsomedian  carina  distinct.  Distal  portion  in  male  33-43  (39)% 
ot  total  rostral  length,  lateral  sulcus  distinct  almost  to  tip;  in  female,  distal  portion  41—48  (45)%  of  total  rostral  length,  sul- 
cate  about  halfway  to  tip.  Scales  narrower,  linear,  apically  truncate.  Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.50; 
in  lateral  view  broadly,  evenly  convex,  subapical  constriction  obsolete  medially  on  dorsum.  Scales  on  pronotum  elongate, 
parallel  sided  to  slightly  attenuate,  apically  blunt  to  truncate;  scales  on  lower  portion  of  pleuron  round  ventrally,  becoming 
ovate  toward  dorsum,  flat,  white,  limited  to  ventral  0.66  anteriorly,  replaced  by  elongate  scales  dorsally.  Elytra:  in  dorsal 
view  sides  subparallel  in  basal  0.50,  in  lateral  view  feebly  convex  in  basal  0.50.  Interspaces  flat,  distinctly,  moderately  deeply 
impressed,  subequal  in  width;  apices  of  interspaces  4-6  not  prominent.  Scales  on  interspaces  uniform  in  size,  shape  and 
color,  similar  to  scales  on  pronotum,  in  triple  rows  on  each  interspace;  sutural  interspaces  with  small  basal  cluster  of  small 
white  scales;  strial  scales  slightly  narrower  and  more  nearly  parallel  sided  than  scales  on  interspaces.  Pygidium:  in  male  nar- 
rowly exposed,  feebly  convex,  broadly  rounded  at  apex;  in  female,  pygidium  slightly  larger,  feebly  convex,  very  slightly 
narrowed  tojounded  apex,  oblique,  producted  posteriorly  beyond  elytral  apices.  A bdomen:  in  male  sternum  5 with  sub- 
apical  constriction  obsolete,  posteromedian  portion  of  segment  not  prominent,  posterior  margin  feebly,  broadly  emarginate; 
in  female,  sterna  3 and  4 and  anteromedian  portion  of  sternum  5 feebly  convex,  median  portion  of  sternum  5 very  feebly 
constricted,  posteromedian  portion  of  segment  not  prominent,  posterior  margin  rounded,  not  producted  posteriorly.  Femora: 
narrow  at  base,  profemur  gradually,  strongly  inflated  in  basal  0.33;  metafemur  subequal  in  width  to  profemur  slightly  more 
gradually  inflated.  Tibiae:  pro-  and  mesotibiae  with  large  stout  acute  mucrones,  metatibial  mucro  more  slender,  oblique. 

Male  genitalia:  (Fig.  391).  Spiculum  ventrale:  (Fig.  346).  Spermatheca:  (Fig.  403). 

Discussion.—  A relatively  small  Microty chius,  probably  a bud  predator;  adults  reportedly 
collected  on  Mimosa  arenosa,  but  record  in  question  (see  discussion  of  melina  group);  known 
from  Guatemala,  Venezuela,  and  Brazil  (Figs.  369,  373);  1 12  specimens  examined. 

S.  melina  males  are  easily  distinguished  from  other  melina  group  members  by  the  very  long 
apicodorsal  setae  on  the  median  lobe  (Fig.  391).  It  is  uncertain  whether  the  taxon  S.  melina 
is  a single  variable  species  or  a species  complex.  Specimens  from  Guatemala  differ  from  those 
from  Venezuela  and  Brazil  in  having  the  median  lobe  narrower  in  the  distal  0.33,  the  extreme 
apex  more  strongly  curved  downward,  and  have  the  anterolateral  plates  of  the  spiculum  ventrale 
larger  (Fig.  391).  In  these  respects  these  resemble  S.  chichimeca  of  the  chichimeca  group 
(cf.  Figs.  386,  391)  and  are  more  “Itychus’Mike  than  the  other  forms  examined.  Males  from 
Minas  Gerais,  Brazil,  have  the  apex  of  the  median  lobe  much  less  strongly  curved,  the  apico- 
dorsal setae  shorter  and  more  widely  spaced  than  do  specimens  from  Guatemala  and  Venezuela. 
In  addition,  the  median  portion  of  the  median  lobe  in  these  Brazilian  specimens  is  lightly 
sclerotized  dorsally  in  the  distal  0.33. 

120— Sibinia  (Microty chius)  aliquantula,  new  species 
(Figs.  347,  373,  392,  404) 

Holotype.—  Male,  PUERTO  RICO:  Ponce,  17  August,  1933,  R.G.  Oakley,  San  Juan  4445. 
on  flowers  of  Senegalia  sp.  (USNM  #75428). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.—  Same  data  as  holotype  (7);  distributed  to  various  collections. 

Diagnosis.—  Similar  to  S.  melina,  but  female  with  shorter  distal  portion  of  rostrum,  male 
with  narrower  median  lobe  which  has  much  shorter  apicodorsal  setae  (Fig.  392). 

Description. — As  described  for  S.  melina,  except.- Length:  male  1.45—1.51  (1.49)  mm,  female  1.36-1.51  (1.45) 
mm.  Width:  male  0.78—0.83  (0.80)  mm,  female  0.76—0.84  (0.80)  mm.  Rostrum:  male  0.88—0.91  (0.90)x,  female  0.91-1.10 
(0.97)x  pronotum  length.  Distal  portion  irnmale  short,  33-40  (38)%  of  total  rostral  length,  feebly  tapered,  lateral  sulcus 
distinct  almost  to  tip;  in  female,  distal  portion  only  slightly  longer,  35-46  (40)%  of  total  rostral  length,  more  strongly 
tapered,  lateral  sulcus  obsolete  in  distal  0.66.  Male  genitialia:  (Fig.  392).  Spiculum  ventrale:  (Fig.  347).  Spermatheca: 

(Fig.  404). 
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Discussion.—  A relatively  small Microty chius,  probably  a bud  predator;  reportedly  collected 
on  Senegalia  sp.  ( Senegalia  is  a segregate  of  the  genus  Acacia)',  known  only  from  the  type-series 
from  Puerto  Rico  (Fig.  373). 

S.  aliquantula  closely  resembles  S.  melina,  and  may  merely  be  a geographic  race  of  that 
species  ( S . melina  itself  is  a variable  taxon,  possibly  a species  complex).  The  Acacia  host  asso- 
ciation of  S.  aliquantula  is  to  be  expected  if  the  melina  group  is  indeed  derived  from  the 
“Itychus”  ancestral  stock  as  discussed  in  the  phylogeny  section.  Several  species  assigned  here- 
in to  the  “Itychus”  stock  have  hosts  in  the  Acacia  segregate  Senegalia  (Table  1,  p.  99). 

121—  Sibinia  (Microty chius)  aculeola,  new  species 
(Figs.  348,369,393,405) 

Holotype.-  Male,  ARGENTINA:  Salta,  Salta,  22  October,  1968,  L.  & C.W.  O’Brien,  at 
night  (CWO). 

Allotype.—  Female,  same  data  as  holotype  (CWO). 

Paratypes.—  Same  data  as  holotype  (27);  the  same,  except— 23  October,  1968  (2);  the  same, 
except— 23  October,  1968,  and  without  “at  night”  designation  (2);  total  31,  distributed  to 
various  collections. 

Diagnosis.  — Distal portion  of  rostrum  short,  stout  about  half  way  to  tip,  tapered  or  acum- 
inate distally;  mesotibial  mucro  larger  than  mucrones  on  pro-  and  metatibiae,  metatibial 
mucro  short,  slender;  median  lobe  without  long  apicodorsal  setae  (Fig.  393). 

Description.—  As  described  for  S.  melina,  except- Length:  male  1.21-1.44  (1.32)  mm,  female  1.15-1.38  (1.31) 
mm.  Width:  male  0.64-0.82  (0.73)  mm,  female  0.67-0.79  (0.73)  mm.  Head:  scales  on  vertex  narrow,  attenuate,  minutely 
truncate  apically.  Eye:  height  ca.  1.4x  length;  hind  margin  feebly  raised  by  distance  ca.  equal  to  diameter  pf  one  ocular 
facet.  Rostrum:  male  0.87  -1.12  (0.99)x,  female  0.90-1.11  (1.03)x  pronotum  length.  In  dorsal  view  evenly  tapered  from 
base  to  antennal  insertions,  more  strongly  tapered  to  acute  tip  beyond  insertions  in  female,  not  so  strongly  tapered  in  male. 
Distal  portion  in  male  42-54  (49)%  total  rostral  length,  lateral  sulcus  feebly  developed  in  proximal  0.50;  in  female,  distal 
portion  slightly  longer,  48-57  (53)%  of  total  rostral  length,  lateral  sulcus  becoming  obsolete  in  distal  0.66.  Scales  on  sides 
elongate,  parallel  sided,  apically  truncate,  those  on  dorsum  narrower,  more  attenuate,  uniformly  recumbent.  Prothorax:  in 
dorsal  view  sides  subparallel  in  basal  0.50.  Scales  on  pronotum  elongate,  parallel  sided  in  basal  0.66,  attenuate,  apically 
pointed,  uniformly  recumbent,  greenish  gray  to  greenish  yellow.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.66.  Scales 
on  interspaces  reduced  to  double  and  single  rows  in  some  places.  Pygidium:  in  male  rounded  at  apex,  in  female  as  in  male 
but  more  strongly  narrowed  to  rounded  apex,  oblique.  Abdomen:  in  female  posteromedian  portion  of  sternum  5 distinctly 
prominent  but  not  producted  posteriorly,  posterior  margin  narrowly  concave  medially,  feebly  constricted  subapically.  Male 
genitalia:  (Fig.  393).  Spiculum  ventrale:  (Fig.  348).  Spermatheca:  (Fig.  405). 

Discussion.—  A relatively  small  Microty  chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  northern  Argentina  (Fig.  369). 

The  shape  of  the  distal  portion  of  the  rostrum  of  S.  aculeola  is  unique  among  known 
Sibinia,  and  readily  distinguishes  the  species  from  other  melina  group  members. 

Species  incertae  sedis 

These  are  species  which  cannot  with  confidence  be  assigned  to  any  recognized  groups  with- 
in the  subgenus  Micro ty chius.  Determination  of  host  relationships,  discovery  of  members  of 
the  opposite  sex  of  some  of  the  species,  and  discovery  of  heretofore  unknown  species  which 
may  exhibit  intermediate  expression  of  pertinent  character  states  may  help  indicate  their 
relationships.  In  the  meantime,  intuitive  placement  of  the  species  is  indicated  in  the  recon- 
structed phylogenies  (Figs.  442-448)  by  dotted  lines.  The  arrangement  in  the  following  section 
is  based  on  the  tentative  placement  of  each  species  in  the  phylogenies. 
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122 — Sibinia  ( Micro ty chius)  aspersoides,  new  species 

(Figs.  284,  394) 

Holotype .—  Male,  BRAZIL:  Parana,  Ponta  Grossa,  Vila  Velha,  19  January,  1969,  Pe.  J.S. 
Moure  leg.  (MPB). 

Paratype.—  Same  data  as  holotype,  except— 12  January,  1969,  L.  & C.W.  O’Brien  (CWO). 

Diagnosis.—  Rostrum  straight;  scales  on  pronotum  and  elytra  greenish  ochreous,  scales  in 
median  rows  on  interspaces  narrower  and  slightly  raised  above  recumbent,  elongate  oval 
scales  in  lateral  rows;  sternum  5 narrowly  concave  medially,  scales  on  concave  portion  setose 
margined. 

Description.—  Length:  2.21-2.44  mm.  Width:  1.14-1.29  mm.  Integument:  rufopiceous,  black  on  venter,  tarsi  and 
antennae  testaceous.  Head:  scales  on  vertex  elongate,  apically  blunt.  Eye:  height  ca.  1.4x  length;  in  dorsal  view  strongly  con-  ; 
vex  posteriorly,  flattened  anteriorly;  hind  margin  feebly  raised  by.  distance  somewhat  less  than  diameter  of  one  ocular  facet. 
Frons:  narrower  than  base  of  rostrum,  narrowed  posteriorly;  in  lateral  view  flat,  continuous  with  vertex  of  head.  Rostrum: 
0.89-0.99x  pronotum  length.  In  dorsal  view  distinctly  tapered  from  base,  broadly  constricted  proximad  of  antennal  insertions, 
sides  of  distal  portion  subparallel;  in  dorsal  profile  slightly  rounded  at  base,  straight  from  distad  of  base  to  tip.  Dorsomedian 
and  dorsolateral  carinae  obsolete.  Distal  portion  short,  38-40%  of  total  rostral  length,  stout,  in  lateral  view  strongly  tapered, 
shallowly  punctate  but  not  sulcate.  Scales  on  sides  oblong,  apically  rounded,  these  replaced  dorsally  by  elongate  linear  scales 
which  are  slightly  raised  on  dorsolateral  portions.  Prothorax:  in  dorsal  view  broadly,  feebly  curved  from  base  to  feebly  de- 
veloped subapical  constrictions;  in  lateral  view  broadly,  evenly  convex,  subapical  constriction  not  developed  on  dorsum. 

Scales  on  pronotum  uniformly  elongate,  feebly  attenuate  to  bluntly  rounded  apices;  scales  on  lower  portion  of  pleuron 
oblong,  feebly  impressed,  white,  limited  to  lower  0.66  medially,  extending  dorsally  anteriorly  and  posteriorly  but  not  present 
on  dorum,  replaced  by  elongate  scales.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.50,  in  lateral  view  flat  in  basal  0.50. 
Interspaces  flat,  shallowly  impressed,  odd  interspaces  slightly  wider  than  even  ones;  apices  of  interspaces  4—6  feebly  prom- 
inent. Scales  in  triple  rows  on  each  interspace,  scales  in  lateral  rows  elongate-oval,  bluntly  rounded  to  truncate  apically,  re- 
cumbent, scales  in  median  rows  about  the  same  shape  but  narrower,  darker,  slightly  raised;  sutural  interspaces  with  basal 
cluster  of  oval  white  scales;  strial  scales  narrower  but  of  same  color  as  scales  on  interspaces.  Pygidium:  broadly  exposed, 
convex,  apically  rounded.  Abdomen:  sterna  3-4  flat  medially,  sternum  5 not  constricted  subapically,  posterior  margin  shal- 
lowly, subquadrately  emarginate.  Femora:  elongate,  narrow  at  base,  gradually  inflated  in  distal  0.50.  Tibiae:  each  with  slender 
curved  apical  mucro,  metatibial  mucro  short.  Male  genitalia:  (Fig.  394). 

Discussion.—  A relatively  large,  elongate  Microty chius,  probably  a seed  predator;  host 
unknown;  known  only  from  the  type-series  (two  males)  from  southern  Brazil  (Fig.  284). 

S.  aspersoides  resembles  S.  aspersa  in  general  facies,  and  the  male  genitalia  are  similar  to 
those  of  that  species  (cf.  Fig.  263,  394)  and  other  members  of  the  aspersa  group,  as  well  as 
those  of  members  of  the  zapoteca  group  (cf.  Figs.  264,  268,  269).  In  the  possession  of  relatively 
large  round  eyes,  S.  aspersoides  is  similar  to  the  Brazilian  S.  megalops,  a species  assigned  ten- 
tatively to  the  pulcherrima  group. 

123—  Sibinia  (Microty chius)  glabrirostris,  new  species 

(Figs.  284,  395) 

Holotype.—  Male,  BRAZIL:  Guanabara,  Represado  do  Rio  Grande,  August,  1972,  F.M. 
Oliviera,  colecao  M.  Alvarenga  (MZSP). 

Allotype.—  Female,  same  data  as  holotype  (MZSP). 

Paratypes.—  BRAZIL:  Belem  Novo,  April  1963,  F.D.  Bennett,  CIE  Coll.  19074,  on  Baccharis  spicata,  Pres,  by  Com. 

Inst.  Ent.  BM  1964-3  (6);  Sao  Paulo,  G.E.  Bryant,  23  February,  1912,  G.  Bryant  Coll.  1919-147  (1);  the  same  except-Fry 
coll.  1905-100  (3),  Sao  Paulo,  84-38  (2);  Rio  de  Janiero  Miguel  Couto,  August  1960,  A.  Alvarenga  col.,  ex  colecao  M. 
Alvarenga  (1);  the  same  except-Silva  Jardin,  March  1974,  F.M.  Oliviera  (7);  total  20,  distributed  to  various  collections. 

Diagnosis.—  Scales  on  pronotum  and  elytra  uniformly  elongate,  attenuate,  fulvoaeneous; 
rostrum  in  female  strongly,  abruptly  narrowed  distad  of  antennal  insertions;  metatibia  muc- 
ronate;  median  lobe  with  long  apical  setae  (Fig.  395). 

Description.—  Length:  male  1.33-1.49  (1.39)  mm,  female  1.49-1.67  (1.57)  mm.  Width:  male  0.68-0.79  (0.76)  mm, 
female  0.80-0.88  (0.85)  mm.  Integument:  piceous  to  black,  becoming  piceous  to  rufopiceous  posteriorly  on  pronotum  and 
on  posterolateral  portion  of  elytra,  Legs  and  distal  portion  of  rostrum  rufous,  antennae  testaceous.  Head:  scales  on  vertex 
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narrow,  fulvoaeneous.  Eye:  height  ca.  1.6x  length;  in  dorsal  view  broadly,  evenly  convex;  hind  margin  feebly  raised  by  dis- 
tance somewhat  greater  than  diameter  of  one  ocular  facet.  From:  distinctly  narrowed  posteriorly,  in  lateral  view  nearly  flat, 
continuous  with  vertex  of  head.  Rostrum:  male  0.88-1.11  (0.98)x,  female  0.97—1.13  (1.04)x  pronotum  length.  In  dorsal 
view  slightly  tapered  from  base  to  antennal  insertions,  sides  of  distal  portion  subparallel;  in  dorsal  profile  rounded  just  dis- 
tad  of  base,  broadly,  evenly  curved  to  tip  in  male,  strongly,  nearly  evenly  rounded  from  base  to  antennal  insertions  in  female. 
Distal  portion  in  male  moderately  long,  39—55  (47)%  of  total  rostral  length, tapered,  lateral  sulcus  becoming  obsolete  just 
distad  of  antennal  insertions;  in  female,  distal  portion  long,  63—71  (66)%  of  total  rostral  length,  cylindrical,  smooth.  Scales 
on  sides  elongate,  apically  truncate,  scales  on  dorsum  narrower,  seta-like  in  distal  0.75.  Prothorax:  in  dorsal  view  sides 
rounded  from  base  to  feebly  developed  subapical  constriction;  in  lateral  view  broadly,  evenly  convex;  subapical  constriction 
obsolete  on  dorsum.  Scales  on  pronotum  pointed  to  narrowly  truncate  apically,  recumbent;  scales  on  lower  portion  of 
pleuron  oblong,  flat,  white,  limited  to  lower  0.66  anteriorly,  replaced  by  elongate  scales  dorsally.  Elytra:  in  dorsal  view 
sides  feebly  rounded  in  basal  0.50;  in  lateral  view  flat  in  basal  0.33.  Interspaces  flat,  shallowly  impressed,  subequal  in  width; 
apices  of  interspaces  4-6  not  prominent.  Scales  on  interspaces  similar  in  size,  shape  and  color  to  scales  on  pronotum;  in 
triple  rows  on  each  interspace  but  reduced  to  double  or  single  rows  in  some  places;  scales  in  median  rows  not  raised;  sutural 
interspaces  without  white  oval  scales;  strial  scales  much  narrower  than  scales  on  interspaces.  Pygidium:  narrowly, exposed, 
feebly  convex  apically;  in  male  apex  broadly  rounded,  nearly  perpendicular;  in  female,  slightly  narrowed  to  rounded  apex, 
slightly  oblique.  Abdomen:  in  male,  sterna  3 and  4 flat  medially,  sternum  5 feebly,  broadly  concave,  scales  unmodified,  sub- 
apical constriction  obsolete,  posterior  margin  narrowly,  shallowly  concave;  in  female,  sterna  3 and  4 flat  medially,  sternum  5 
feebly  concave  medially,  posteromedian  portion  of  segment  slightly  prominent  but  not  producted  posteriorly.  Femora: 
slender,  narrow  at  base;  profemur  gradually,  feebly  inflated  in  basal  0.50;  metafemur  slightly  longer  and  slightly  more 
strongly  inflated.  Tibiae:  pro-  and  mesotibiae  with  stout,  curved  mucrones;  metatibial  mucro  slender,  curved.  Male  genitalia: 

(Fig.  395). 

Discussion.-  A relatively  small  Microty chius,  probably  a bud  predator;  host  unknown 
(the  association  with  Baccharis  (Compositae)  reported  on  labels  of  some  of  the  paratypes 
was  probably  accidental);  known  from  the  type-series  from  the  states  of  Guanabara  and  S3o 
Paulo,  Brazil  (Fig.  284). 

The  very  abruptly  narrowed  female  rostrum  with  the  very  long,  slender,  smooth  distal  portion 
is  diagnostic,  but  S.  glabrirostris  exhibits  no  characters  indicating  relationship  to  any  other 
known  Sibinia.  Perhaps  host  data  will  indicate  relationship  to  some  seed  predator  which  will 
make  group  placement  possible. 

124— Sibinia  (Microty chius)  inornata,  new  species 
(Figs.  81,  349,  396,406) 

Holotype.-  Male,  MEXICO:  Nuevo  Leon,  23.6  mi  SW  Linares,  3 July,  1974,  Clark,  Murray, 
Ashe,  Schaffner  (USNM  #75429). 

Allotype.—  Female,  MEXICO:  Chihuahua,  La  Polvosa,  25  February,  62,  J.H.  Russell  coir., 
with  Bromeliads,  Douglas,  Arizona,  16,  449,  62-9986  (USNM). 

Paratypes.  — Same  data  as  holotype  (2),  same  data  as  allotype  (11);  MEXICO:  San  Luis  Potosi,  Orchid  plants, 
Huichihuayan,  25  January,  1957,  Kumabe  Coir.,  Laredo,  Texas,  57237,  lot  57-2161  (3);  Sinaloa,  14  August,  1957,  D.  Lauck, 
J.M.  Kingsolver  collection,  1953  (1);  1 mi  W San  Bias,  Uv  light,  11  July,  1974,  R.L.  Mangan  & D.S.  Chandler  (1)',  Valle  de 
Culiacan,  13  June,  1973,  L.  Pacheco  719  (2);  nr.  Santa  Teresa,  3 July,  1976,  Raul  L.  Leon  L.  711,  30.0  mi  E Ures,  UV  12 
August,  1969,  B.S.  Cheary  & A.  Hardy  (5);  total  23,  distributed  to  various  collections. 

Diagnosis.—  Scales  on  pronotum  and  elytra  uniformly  elongate,  feebly  to  distinctly  attenuate, 
recumbent,  yellowish  green;  eye  moderately  large,  strongly  convex;  rostrum  abruptly  narrowed 
distad  of  antennal  insertions  in  female,  distal  portion  smooth;  metatibia  minutely  mucronate. 

Description.-  Length:  male  1.46-1.69  (1.58)  mm,  female  1.59-1.74  (1.66)  mm.  Width:  male  0.78-0.89  (0.83)  mm. 
female  0.87-0.93  (0.91)  mm.  Integument:  black,  becoming  testaceous  on  tibiae,  tarsi,  antennae  and  distal  portion  of  rostrum. 
Head:  scales  on  vertex  elongate,  apically  pointed.  Eye:  large,  height  ca.  1.5x  length;  hind  margin  distinctly  raised  by  distance 
somewhat  greater  than  diameter  of  one  ocular  facet.  From:  narrowed  posteriorly,  in  lateral  view  feebly  rounded,  continuous 
with  vertex  of  head.  Rostrum:  male  0.76-0.94  (0.85)x,  female  0.86-0.92  (0.89)x  pronotum  length.  In  dorsal  view  slightly 
tapered  from  base  to  antennal  insertions,  sides  of  distal  portion  subparallel;  in  dorsal  profile  feebly  rounded  distad  of  base, 
broadly  curved  to  tip.  Distal  portion  in  male  moderately  long,  43-57  (50)%  of  total  rostral  length,  in  lateral  view  distinctly 
tapered,  lateral  sulcus  distinct  in  proximal  0.25;  in  female,  distal  portion  longer,  61-64  (62)%  of  total  rostral  length,  slender, 
sub  cylindrical,  lateral  sulcus  obsolete.  Scales  uniformly  elongate,  apically  truncate,  recumbent.  Prothorax:  in  dorsal  view 
sides  broadly  rounded  from  base  to  feebly  developed  subapical  constriction;  in  lateral  view  broadly,  evenly  convex,  subapical 
constriction  feebly  developed  on  dorsum.  Scales  on  lower  portion  of  pleuron  oblong  to  oval,  concave,  white,  limited  to  lower 
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0.66  anteriorly,  replaced  by  elongate  scales  dorsally.  Elytra:  in  dorsal  view  sides  subparallel  in  basal  0.66,  in  lateral  view  flat 
in  basal  0.50.  Interspaces  flat,  distinctly  impressed,  subequal  in  width;  apices  of  interspaces  4—6  not  prominent,  Scales  in 
triple  rows  on  each  interspace  but  reduced  to  single  rows  on  some  portions;  sutural  interspaces  with  sutural  row  of  small 
oval  white  scales  in  basal  0.50;  strial  scales  slightly  narrower  than  scales  on  interspaces.  Pygidium:  narrowly  exposed,  flat, 
perpendicular,  broadly  rounded  apically  in  male  and  in  female.  Abdomen:  in  male  sterna  3—5  slightly, Jbroadly  concave, 
scales  on  concave  portion  unmodified,  sternum  5 feebly  constricted  subapically,  posteromedian  portion  of  segment  not 
prominent,  posterior  margin  broadly,  distinctly  concave;  in  female,  sterna  3-4  flat  medially,  sternum  5 feebly  constricted 
laterally,  slightly  concave  medially,  posteromedian  portion  of  segment  not  prominent,  posterior  margin  distinctly  emargin- 
ate.  Femora:  narrow  at  base;  profemur  moderately  stout,  gradually  inflated  in  basal  0.33;  metafemur  slightly  narrower, 
more  gradually  inflated.  Male  genitalia:  (Fig.  396).  Spiculum  ventrale:  (Fig.  349).  Spermatheca:  (Fig.  406). 

Discussion .—  A relatively  small  Microty chius,  probably  a bud  predator;  adults  collected  on 
Acacia  micrantha  (at  the  type  locality);  known  from  the  type-series  from  the  Mexican  states 
of  Nuevo  Leon,  Sonora,  and  Sinaloa  (Fig.  81). 

S.  inornata  adults  were  collected  on  blooming  A.  micrantha  at  the  type-locality,  but  no 
larvae  emerged  from  a large  sample  of  flower  buds  taken  from  the  trees  at  the  time  the  adults 
were  collected.  In  addition  to  the  Mexican  states  listed  above,  S.  inornata  may  also  occur  in 
the  state  of  San  Luis  Potosi;  specimens  labelled  as  coming  from  there  were  intercepted  in 
quarantine  at  the  U.S.— Mexican  border,  but  the  place  of  origin  of  this  material  cannot  be 
stated  with  certainty. 

S.  inornata  does  not  appear  closely  related  to  any  other  known  Sibinia.  It  is  small,  and  like 
many  other  bud  predators  has  no  distinctive  features  which  could  provide  firm  evidence  of 
relationships.  It  is  possibly  allied  to  the  seed  predator  “Itychus”  S.  fulva  which  is  known  from 
A.  roemeriana  in  southwestern  United  States.  The  convex,  moderately  large  eye  and  related 
hosts  are  the  only  things  it  has  in  common  with  that  species,  however. 

125—  Sibinia  (Microty chius)  muscula,  new  species 
(Figs.  350,  369,  397,407) 

Holotype.-  Male,  BRAZIL:  Mato  Grosso,  Caceres,  December,  1955,  M.  Alvargenga col. 
(MZSP). 

Allotype.-  Female,  same  data  as  holotype  (MZSP). 

Paratypes.—  Same  data  as  holotype  (14)‘  BOLIVIA:  Santa  Cruz  de  la  Sierra,  26  September, 
1953,  M.  Alvarenga,  ex  cole9ao  M.  Alvarenga  (1);  total  15,  distributed  to  various  collections. 

Diagnosis.-  Scales  on  pronotum  and  elytra  uniformly  elongate,  narrow,  parallel  sided  and 
apically  truncate,  pale  fulvoaeneous;  scales  in  median  rows  on  elytral  interspaces  short,  sub- 
erect; sterna  3—5  distinctly  concave  medially  in  male  but  scales  unmodified;  eye  convex  in 
dorsal  view,  hind  margin  feebly  raised. 

Description.-  Length:  male  1.48-1.71  (1.58)  mm,  female  1.59-1.77  (1.66)  mm.  Width:  male  0.79-0.87  (0.84) 
mm,  female  0.91-0.93  (0.92)  mm.  Integument:  rufopiceous,  venter  black,  legs,  antennae  and  distal  portion  of  rostrum  rufous. 
Head:  scales  on  vertex  elongate,  narrow,  apically  blunt.  Frons:  slightly  narrowed  posteriorly.  Eye:  hind  margin  slightly  raised 
by  distance  ca.  equal  to  diameter  of  one  ocular  facet.  Rostrum:  male  0.84-0.92  (0.89)x,  female  0.95-1.03  (0.99)x  pronotum 
length.  In  dorsal  view  tapered  slightly  from  base  to  antennal  insertions,  sides  of  distal  portion  subparallel  in  male,  somewhat 
expanded  distally  in  female;  in  dorsal  profile  broadly,  nearly  evenly  curved  from  base  to  tip  in  male,  slightly  more  strongly 
rounded  at  base  in  female.  Dorsomedian  carina  feebly  developed  in  male,  obsolete  in  female.  Distal  portion  in  male  moder- 
ately long,  41-47  (44)%  of  total  rostral  length,  slender,  in  lateral  view  very  feebly  tapered,  lateral  sulcus  obsolete;  in  female, 
distal  portion  longer,  50-56  (52)%  of  total  rostral  length,  more  slender,  subcylindrical,  very  shallowly  punctate,  surface 
smooth,  shining.  Scales  on  sides  elongate,  widened  from  narrow  bases,  apically  truncate,  replaced  on  dorsum  by  narrower 
recumbent  scales.  Prothorax:  in  dorsal  view  sides  moderately  strongly,  evenly  rounded  from  base  to  subapical  constriction; 
in  lateral  view  broadly,  feebly  convex  from  base  to  feebly  developed  subapical  constriction.  Scales  on  lower  portion  of 
pleuron  oblong,  flat,  pale  whitish,  replaced  on  upper  0.25  by  elongate  scales.  Elytra:  in  dorsal  view  sides  subparallel  in 
basal  0.50;  in  lateral  view  flat  in  basal  0.50,  broadly  curved  posteriorly.  Interspaces  flat,  distinctly,  moderately  deeply 
impressed,  subequal  in  width;  apices  of  interspaces  4—6  not  prominent.  Scales  in  triple  rows  on  each  interspace,  scales  in 
lateral  rows  recumbent,  scales  on  median  rows  suberect,  strongly  decurved;  sutural  interspaces  without  oval  white  scales 
strial  scales  narrower  than  scales  on  interspaces.  Pygidium:  narrowly  exposed;  in  male  flat,  slightly  narrowed  to  rounded 
apex,  oblique,  in  female  more  strongly  narrowed  to  rounded  apex.  Abdomen:  in  male  sternum  5 not  constricted  subapically, 
posterior  margin  of  segment  shallowly,  narrowly,  roundly  concave;  in  female,  sterna  3-4  flat  medially,  sternum  5 distinctly 
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constricted  subapically,  posteromedian  portion  of  segment  not  prominent,  posterior  margin  not  concave  medially.  Femora: 
narrow  at  base,  gradually,  evenly  widened  but  not  distinctly  inflated  distally;  profemur  and  metafemur  subequal  in  width. 
Tibiae:  each  with  small  acute  oblique  apical  mucro.  Tarsi:  in  male  segment  II  of  protarsus  feebly  concave  laterally,  scales 
arising  from  concavity  broader  than  other  scales  on  tarsal  segments.  Male  genitalia:  (Fig.  397).  Spiculum  ventrale:  (Fig.  350). 
Spermatheca:  (Fig.  407). 

Discussion .—  A relatively  small  Micro ty chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  type-series  from  Bolivia  and  the  state  of  Mato  Grosso,  Brazil  (Fig.  369). 

The  feebly  concave  second  article  of  the  male  protarsus  of  S.  muscula  may  indicate  that  the 
species  belongs  to  the  championi  lineage;  if  so,  it  exhibits  no  characters  to  indicate  its  position 
therein. 


126— Sibinia  ( Micro ty chius)  pilosella  Hustache 
(Figs.  369,  408) 


Sibinia  pilosella  Hustache  1928:  235.  Holotype,  female,  (ARGENTINA)  “Prov.  Tucuman,  15-VIII-C),  C.  Bruch”  (MNHP). 

Diagnosis.—  Eye  oblong,  feebly  raised,  convex;  distal  portion  of  rostrum  short,  stout;  scales 
on  pronotum  uniformly  elongate,  linear,  ferruginous;  scales  on  elytral  interspaces  in  triple  rows, 
scales  in  lateral  rows  elongate,  recumbent  ferruginous,  scales  in  median  rows  suberect,  short, 
attenuate,  white;  strial  scales  narrow,  white. 

Description. — Length:  1.95  mm.  Width:  1.01  mm.  Integument:  dark  rufous  tarsi  and  antennae  ferruginotestaceous. 
Head:  scales  on  vertex  elongate,  moderately  wide,  ferruginous.  Frons:  slightly  narrower  than  rostrum  at  base,  broadly  curved, 
continuous  with  head  and  nostrum.  Eye:  height  ca.  1.7x  length;  hind  margin  raised  by  distance  ca.  equal  to  diameter  of  one 
ocular  facet.  Rostrum:  0.86x  pronotum  length.  In  dorsal  view  sides  subparallel  to  antennal  insertions,  feebly  tapered  distally; 
in  dorsal  profile  nearly  straight  to  antennal  insertions,  broadly  curved  distally.  Dorsomedian  carina  obsolete.  Distal  portion 
42%  of  total  rostral  length,  in  lateral  view  feebly  tapered  at  extreme  apex.  Scales  uniformly  elongate,  parallel  sided,  recumbent, 
white  on  sides,  narrower  and  ferruginous  dorsally;  distal  portion  with  fine  setae  almost  to  tip.  Prothorax:  in  dorsal  view  sides 
strongly  rounded  from  base  to  distinct  subapical  constriction;  in  lateral  view  broadly,  feebly  convex,  subapical  constriction 
obsolete.  Pleuron  with  oval  flat  white  scales,  these  replaced  in  upper  0.25  by  elongate  scales.  Elytra:  in  dorsal  view  sides  sub- 
parallel in  basal  0.66;  in  lateral  view  flat  in  basal  0.66.  Interspaces  flat,  subequal,  apices  of  4-6  not  prominent.  Sutural  inter- 
spaces with  row  of  wider  recumbent  white  scales.  Pygidium:  small,  nearly  flat,  nearly  evenly  rounded  apically,  slightly  oblique 
Abdomen:  sterna  2—3  flat,  sternum  5 moderately  deeply,  transversely  concave  medially,  sternum  5 not  produced,  posterior 
margin  of  segment  nearly  straight.  Femora:  profemur  distinctly  shorter  and  stouter  than  metafemur.  Tibiae:  each  with  small 
acute  curved  apical  mucro.  Spiculum  ventrale:  broadly  forked.  Spermatheca:  (Fig.  408). 

Discussion.—  A relatively  small  Micro  ty  chius,  probably  a bud  predator;  host  unknown; 
known  only  from  the  female  holotype  from  Argentina  (Fig.  369). 

The  short  rostrum,  small  pygidium,  and  short  abdominal  sternum  5 suggest  a relationship 
between  S.  pilosella  and  members  of  the  chichimeca  group.  Perhaps  male  genitalia  and  host 
relationships  will  make  assignment  of  the  species  possible. 

Subgenus  Sibinia 


Sibinia  Germar  1817:  340. 

Sibynes  Schonherr  1825:  583.  (Type  species , Rhynchaenus  viscariae  Gyllenhal,  by  original  designation).  LeConte  1876. 
Paragoges  LeConte  1876:  219.  (Type  species,  Paragoges  maculatus  LeConte,  by  original  designation).  Kissinger  1962,  1964; 
Hatch,  1971.  NEW  SYNONYMY. 

Dichotychius  Bedel  1885:  89.  (Type  species,  Ceutorhynchus  cupulifer  Brisout,  by  monotypy).  NEW  SYNONYMY. 
Mecynopyga  Pierce  1908:  179.  (Type  species, Mecynopyga  texana  Pierce,  by  original  designation).  Leng  1920;  Burke  1960; 
Kissinger  1962,  1964.  NEW  SYNONYMY. 

Diagnosis.—  Spermatheca  without  cup-shaped  structure  at  point  of  origin  of  spermathecal 
gland  (Figs.  409—415);  hosts  in  non-legume  families  (Table  2,  p.  102). 

Discussion.—  This  subgenus  contains  ca.  126  species,  most  of  them  Palearctic;  15  species 
are  known  from  sub-Saharan  Africa,  seven  from  the  New  World.  The  group  appears  to  be  mono- 
phyletic  and  probably  represents  a major  radiation  that  took  place  after  its  ancestral  stock 
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became  associated  with  a non-legume  host  (see  phylogeny  section,  p.  321). 

New  World  subgenus  Sibinia  members  are  assigned  to  four  groups,  the  texana,  tanneri, 
sellata,  and  viscariae  groups.  The  texana  group  contains  only  S.  texana,  which  was  originally 
assigned  to  the  monotypic  genus  Mecynopyga.  This  species  is  markedly  distinct  from  other 
Sibinia,  but  is  not,  in  my  opinion,  more  deserving  of  generic  rank  than  its  probable  sister 
group,  the  tanneri  group.  That  group  contains  a single  uniquely  modified  species  from  south- 
ern California,  S.  tanneri.  S.  maculata,  type  species  of  Paragoges,  is  very  similar  to  some  Pale- 
arctic  Sibinia  and  is  apparently  an  extrelimital  member  of  the  primarily  Eurasian  viscariae 
group.  Inclusion  of  the  Palearctic  Dichoty chius  in  Sibinia  brings  together  all  tychiines  which 
have  the  spiculum  gastrale  of  the  male  genitalia  like  that  of  S.  viscariae,  type-species  of  Sibinia 
(see  Clark  et  al.  1977,  Figs.  44  and  45,  Figs.  46-57,  84-95,  109-120,  144-155,  206-217,  261- 
272,  285-296,  358-368,  378-385,  386-397,  419-426  herein,  and  diagnosis  of  the  genus 
Sibinia,  p.  109). 

The  tanneri  Group 

Diagnosis.—  (Fig.  416,  417).  Scales  on  pronotum  and  elytra  recumbent,  white  and  ochreous 
scales  intermixed;  mandibles  prominent,  with  acute  external  cusp;  rostral  carinae  absent,  dorsal 
margin  of  scrobe  not  carinate;  punctures  on  body  and  legs  minute  or  absent,  integument  finely 
punctulate;  antennal  funiculus  with  five  articles;  elytral  apices  very  broadly,  separately  round- 
ed, leaving  pygidium  broadly  exposed;  articles  I and  II  of  tarsi  long,  slender,  each  much  longer 
than  article  III  which  is  feebly  bilobed  and  only  slightly  wider  than  article  II;  tarsal  claws  slender, 
strongly  divergent,  basal  process  short,  less  than  0.25  length  of  claw. 

Discussion.—  The  tanneri  group  contains  a single  species,  S.  tanneri  of  southern  California. 

As  indicated  by  the  long  list  of  diagnostic  features,  the  species  is  markedly  distinct  from  all 
other  Sibinia.  It  is  similar  to  S.  texana  of  Texas  in  the  structure  of  the  eye  which  is  large,  round, 
and  convex  in  both  species,  the  rostrum  which  is  expanded  at  the  antennal  insertions  and  again 
at  the  apex,  and  the  large,  complex  inter-aedeagal  structure  of  the  male  genitalia  (cf.  Figs.  419, 
420,  42 1 ),  and  the  two  are  apparently  sister  groups. 

127  —Sibinia  (Sibinia)  tanneri,  new  species 
(Figs.  351,  409,  416,  417,  419,  420,  433) 

Holotype.—  Male,  CAFIFORNIA:  Riverside  Co.,  Oasis,  18  March,  1971,  J.  R.  Gill,  on 
Coldenia  sp.  (USNM  #75430). 

Allotype.—  Female,  same  data  as  holotype  (USNM). 

Paratypes.—  Same  data  as  holotype  (3);  distributed  to  CAS,  WEC. 

Diagnosis.—  See  diagnosis  of  tanneri  group. 

Description.—  Length:  male  1.75-1.78  mm,  female  1.85-1.92  mm.  Width:  male  0.86-0.88  mm,  female  0.93-0.95 
mm.  Integument:  rufous,  shading  to  reddish  orange  on  legs  and  antennae.  Head:  integument  concealed  by  round  to  polyagonal 
flat,  nonimbricated,  variegated  white  and  pale  ochreous  scales.  Eye:  large,  round,  height  ca.  l.Ox  length;  in  dorsal  view  evenly, 
broadly  convex;  hind  margin  not  raised.  From:  slightly  narrower  than  base  of  rostrum,  broadly  curved,  continuous  with  ver- 
tex of  head.  Rostrum:  male  1.15-1.18,  female  1.05-1. 13x  pronotum  length.  In  dorsal  profile  feebly  concave  at  base,  broadly 
curved  over  antennal  insertions;  in  dorsal  view  sides  tapered  from  base  to  antennal  insertions  in  male;  in  female  abruptly  nar- 
rowed just  distad  of  base,  sides  parallel  to  antennal  insertions,  slightly  expanded  at  insertions,  constricted  distad  of  insertions 
and  widened  again  at  extreme  tip.  Distal  portion  short,  in  male  38—45%,  in  female  46-47%  of  total  rostral  length;  not  at  all 
tapered,  with  fine,  dense  punctures.  Prothorax:  in  dorsal  view  sides  rounded;  in  lateral  view  slightly,  evenly  convex;  subapical 
constriction  obsolete  medially  on  dorsum.  Pronotum  with  short,  broad,  obovate  to  apically  subtruncate,  flat,  recumbent, 
slightly  imbricated,  white  and  ochreous  scales  intermixed  except  on  mediobasal  portion  where  all  scales  are  ochreous;  scales 
on  pleuron  as  on  pronotum.  Elytra:  in  dorsal  view  humeri  prominent,  sides  broadly  rounded  from  beyond  humeri  to  apices; 
in  lateral  view  flat  on  disc.  Interspaces  flat,  feebly  impressed,  surface  punctulate,  odd  interspaces  not  wider  than  even  ones; 
sutural  interspaces  not  raised,  about  0.50  as  wide  as  interspace  2;  striae  very  fine,  shallowly  punctate.  Scales  on  interspaces 
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similar  in  color  and  shape  to  scales  on  pronotum  but  slightly  more  elongate,  recumbent,  feebly  imbricated,  in  triple  rows 
on  each  interspace;  strial  scales  absent.  Pygidium:  in  male  vertical,  exposed  portion  broadly  biconcave,  apicomedian  portion 
fornicate,  extending  well  below  posterior  margin  of  apical  sternum;  in  female,  pygidium  strongly  oblique,  very  strongly  nar- 
rowed to  blunt  point  apically,  broadly  concave,  producted  well  beyond  elytral  apices.  Abdomen:  sternum  5 in  male  feebly 
concave  medially  at  extreme  apex,  with  feebly  developed  subapical  constriction;  in  female,  sternum  5 posteriorly  attenuate, 
posterior  margin  producted  posteriorly  well  beyond  elytral  apices.  Femora:  profemur  elongate,  ca.  0.90x  width  of  meta- 
femur, narrow  at  base;  mesofemur  and  metafemur  longer  and  stouter  but  about  the  same  shape  as  profemur.  Tibiae:  in  male, 
mucro  on  each  tibia  modified  to  form  a pair  of  large  stout  black  opposing  clawlike  spines;  in  female,  pro-  and  mesotibiae 
with  slender  curved  black  mucro;  metatibial  mucro  obsolete.  Male  genitalia:  (Fig.  419,  420).  Spiculum  ventrale:  (Fig.  351). 
Spermatheca:  (Fig.  409). 

Discussion .—  A relatively  small  Sibinia;  adults  reportedly  collected  on  Coldenia  sp.  (Bora- 
ginaceae);  known  only  from  the  type-series  from  southern  California  (Fig.  433). 

I take  pleasure  in  naming  S.  tanneri  for  my  friend  and  former  teacher,  Dr.  Vasco  M.  Tanner, 
of  Brigham  Young  University, 

The  texana  Group 

Diagnosis.—  (Fig.  418).  Pronotum  with  broad  dorsomedian  vitta  of  ferruginous  scales;  elytra 
in  lateral  view  strongly  convex,  with  mediobasal  rectangular  macula  of  fulvous  to  ferruginous 
scales  covering  interspaces  1—4;  posteromedian  portion  of  pygidium  greatly  thickened  and 
prominent,  producted  posteriorly  well  beyond  elytral  apices. 

Discussion.—  The  texana  group  contains  a single  species,  S.  texana  of  southern  Texas  (Fig. 
433).  The  host(s)  of  the  species  is  unknown. 

Pierce  (1908)  established  the  genus  Mecynopyga  for  S.  texana,  and  placed  the  genus  in  the 
subfamily  Anthonominae.  Burke  (1960),  noting  the  structure  of  the  abdominal  sternum  2, 
correctly  transferred  Mecnopyga  to  Tychiinae.  As  discussed  above,  S.  texana  may  be  sister  to 
S.  tanneri.  Although  adults  of  the  two  species  differ  from  each  other  in  many  characters,  they 
do  have  similar  inter-aedeagal  structures  (cf.  Figs.  419,  420,  421)  of  a type  unique  among 
known  Sibinia.  In  external  characters,  however,  S.  texana  males  more  closely  resemble  those 
of  South  American  S.  sellata.  Both  have  the  pygidium  strongly  thickened  (most  strongly  in 
S.  texana ). 


128  —Sibinia  (Sibinia)  texana  (Pierce),  new  combination 
(Figs.  352,  41  1,418,  421,433) 


Mecynopyga  texana  Pierce  1908:  179.  Leng,  1920;  Burke  1960.  Holotype,  female:  San  Diego,  Texas  (USNM). 

Diagnosis.—  See  diagnosis  of  texana  group. 

Description.—  Length:  male  1.70  mm,  female  1.68-1.88  mm.  Width:  male  0.75  mm,  female  0.69-0.72  mm. 
Integument:  piceous  to  black,  shading  to  rufopiceous  on  legs,  antennae,  and  distal  portion  of  rostrum.  Head:  punctures 
small,  sparse,  interspaces  wide,  smooth,  densely  punctulate  posteriorly.  Scales  on  vertex  small,  narrow,  apically  blunt,  integu- 
ment broadly  exposed  between  scales.  Eye:  nearly  round,  height  ca.  1.3x  length;  in  dorsal  view  evenly  convex;  hind  margin 
not  at  all  raised.  Frons:  about  as  wide  as  base  of  rostrum,  feebly  rounded,  continuous  with  vertex  of  head.  Rostrum:  male 
0.88x,  female  1.05x  pronotum  length.  In  dorsal  profile  not  rounded  at  base;  in  dorsal  view  feebly  tapered  from  base  to  an- 
tennal insertions,  expanded  immediately  over  insertions,  broadly  constricted  distally,  slightly  expanded  again  at  extreme 
tip.  Distal  portion  in  male  short,  36%  of  total  rostral  length,  stout,  feebly  tapered;  in  female,  distal  portion  longer,  44-54% 
of  total  rostral  length,  cylindrical;  rostral  carinae  obsolete,  dorsal  margin  of  scrobe  carinate.  Scales  elongate,  parallel  sided, 
apically  truncate,  white,  recumbent.  Prothorax:  in  dorsal  view  elongate,  sides  broadly,  evenly  convex,  subapical  constriction 
obsolete  on  dorsum.  Pronotum  with  sparse  punctures,  interspaces  wide,  smooth;  scales  broad,  recumbent,  parallel  sided, 
apically  truncate,  white  and  pale  to  dark  fulvous,  white  scales  covering  lower  posterior  portion  of  pleuron,  upper  portion 
of  pleuron,  and  forming  broad  dorsolateral  vittae  which  diminish  in  width  toward  apex;  ferruginous  scales  present  on  antero- 
median portion  of  pleuron  and  forming  broad  dorsomedian  vitta.  Elytra:  in  dorsal  view  humeri  feebly  prominent,  sides  broadly 
curved  from  just  behind  humeri  to  apices;  in  lateral  view  strongly,  evenly  convex.  Sutural  interspaces  distinctly  raised,  all 
others  flat,  feebly  impressed;  odd  interspaces  not  wider  than  even  ones;  apices  of  interspaces  4-7  not  prominent.  Scales  on 
interspaces  similar  in  shape  and  size  to  scales  on  pronotum,  in  triple  rows  on  each  interspace,  uniformly  recumbent,  darker 
scales  forming  large  dorsomedian  macula  which  covers  interspaces  1—4  and  broad  transverse  apical  band;  sutural  interspaces 
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Fig.  416-417,  Sibinia  spp.,  habitus:  416,  S.  tanneri,  male,  Oasis,  Riverside  Co.,  California,  417,  S.  tanneri,  female,  same  locality  (A,  lateral  view;  B,  dorsal  view). 
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with  oblong  white  scales  at  base;  strial  scales  fulvous,  slightly  narrower  than  scales  on  interspaces.  Pygidium:  rounded  apically, 
producted  well  beyond  elytral  apices  in  male  and  female.  Abdomen:  Sterna  3 to  5 strongly  sloping  upward;  in  male,  sternum 
5 concave  medially,  concavity  becoming  broader  and  deeper  posteriorly,  subapical  constriction  obsolete,  posterior  margin 
of  segment  broadly  rounded,  producted  slightly  posteriorly;  in  female,  anteromedian  portion  of  sternum  5 slightly  convex, 
broadly,  deeply  constricted,  posterior  portion  of  segment  broadly  flared  downward,  producted  posteriorly  more  strongly 
than  in  male.  Femora:  narrow  at  base,  enlarged  in  distal  0.75,  ventral  margin  strongly  rounded.  Tibiae:  each  tibia  of  male 
and  pro-  and  mesotibiae  of  female  with  large,  stout,  conical,  black  mucrones;  metatibia  of  female  unarmed.  Male  genitalia: 
(Fig.  421).  Spiculum  ventrale:  (Fig.  352).  Spermatheca:  (Fig.  411). 

Discussion.— A relatively  small  Sibinia;  host  unknown;  known  only  from  southern  Texas 
(Fig.  433);  five  specimens  examined. 

Burke  (1960)  reported  collecting  specimens  of  S.  texana  “while  beating  shrubbery  along 
fence  rows  and  roadsides”  during  May,  1959  (label  data  on  his  specimens  (TAM)  give  late 
March  collection  dates).  Extensive  collecting  over  a period  of  four  years  in  southern  Texas 
failed  to  turn  up  more  specimens. 


418b 

Fig.  418,  Sibinia  texana,  female,  Zapata  Co.,  Texas.  (A,  lateral  view;  B,  dorsal  view). 
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Fig.  419-426,  Sibinia  spp.,  male  external  genitalia;  419,  S.  tanneri;  420,  S.  tanneri;  421,  S.  texana;  422,  S. 
S.  argentinensis;  424,  S.  albovittata;  425,  S.  mica;  426,  S.  maculata  (not  to  scale,  419,  and  421-426  ventral 
lateral  view). 


sellata;  423, 
views,  420 


New  World  Species  of  Sibinia 


311 


The  sellata  Group 

Diagnosis.—  Pronotum  and  elytra  with  white  scales,  fulvous  scales,  and  ferruginous  scales, 
dark  scales  forming  more  or  less  discrete  maculae  (Figs,  427,  428);  internal  sac  with  elongate, 
slender  inter-aedeagal  structures  (Figs.  422-424). 

Discussion.—  The  sellata  group  contains  three  South  American  species,  S.  sellata  of  Argentina 
and  Uruguay,  S.  argentinensis  of  Argentina,  and  S.  albovittata  of  Chile  (Fig.  429).  Label  data 
indicate  that  specimens  of  S.  sellata  were  collected  on  “verdolaga”  (purslane,  Portulacaceae), 
but  no  other  host  information  is  available  fox  sellata  group  members. 

Members  of  this  group  bear  a close  general  resemblance  to  some  viscariae  group  members, 
but  are  distinguished  by  the  possession  of  inter-aedeagal  structures  of  the  male  genitialia,  and 
by  the  different  form  of  the  elytral  maculae  (cf.  Figs.  427,  428,  430,  431).  The  inter-aedeagal 
structures  of  sellata  group  males  are  less  complex  than  those  of  S.  tanneri  and  S.  texana  (cf. 

Figs.  419-421,  422-424),  which  together  form  the  apparent  sister  group  of  the  sellata  group. 

129  —Sibinia  (Sibinia)  sellata  (Boheman) 

(Figs.  353,410,  422,  427,429) 

Ceutorhynchus  sellatus  Boheman  1859:  133.  Blackwelder  1947:  885.  Holotype,  female:  “Bueno  Ayres”  (Buenos  Aires, 

Argentina)  (NRS). 

Sibinia  sellata:  Kuschel  1950:  17. 

Paragoges  sellatus:  Kuschel  1955:  311. 

Diagnosis.—  (Fig.  427).  Angular  in  form;  eye  nearly  round,  strongly  convex,  hind  margin 
not  at  all  raised;  pronotum  medially  with  dark  fuscous  scales;  pygidium  prominent,  thickened; 
elytra  with  prominent  dorsomedium  macula  of  fuscous  scales;  tarsal  claws  small,  without  basal 
tooth;  protibia  of  male  curved  in  distal  0.25. 

Description.—  Length:  male  1.59-2.41  (2.03)  mm;  female  2.31-2.64  (2.46)  mm.  Width:  male  0.95-1.26  (1.14) 
mm;  female  1.25-1.43  (1.31)  mm.  Integument:  black  to  piceous  on  pronotum  and  venter;  elytra  and  legs  pale  rufous;  tarsi, 
antennae  and  distal  portion  of  rostrum  lighter  ferruginotestaceous.  Head:  scales  on  vertex  short,  parallel  sided,  apically  trunc- 
ate, striate,  fulvous  and  fuscescent  scales  intermixed.  Eye:  height  ca.  1.2x  length.  Frons:  slightly  narrower  than  base  of  ro 
rostrum,  in  lateral  view  markedly  rounded,  separate  from  vertex  of  head.  Rostrum:  male  0.87-0.92  (0.90)x,  female  0.95- 
1.19  (1.05)x  pronotum  length.  In  dorsal  view  feebly  tapered  from  base  to  antennal  insertions,  constricted  distad  of  insertions,, 
expanded  again  at  tip;  in  dorsal  profile  straight  to  very  broadly,  evenly  curved  from  base  to  antennal  insertions,  nearly  straight 
from  there  to  tip.  Rostral  carinae  obsolete,  punctures  deep,  elongate,  dorsal  margin  of  scrobe  carinate,  Distal  portion  in  male 
moderately  long,  40-48  (43)%  of  total  rostral  length,  feebly  tapered,  lateral  sulcus  distinct  about  halfway  to  tip;  in  female, 
distal  portion  longer,  45-51  (48)%  of  total  rostral  length,  not  tapered,  shallowly  punctate,  smooth  at  tip.  Scales  on  sides 
elongate,  subtruncate;  scales  on  dorsum  narrower,  apically  truncate,  striate,  recumbent,  fulvous  and  fuscescent  scales  inter- 
mixed. Prothorax:  in  dorsal  view  sides  subparallel  in  basal  0.66,  strongly  rounded  in  apical  0.33  to  distinct  subapical  con- 
striction; in  lateral  view  slightly  convex  in  posterior  0.50,  flattened  anteriorly  to  feebly  developed  subapical  constriction. 
Pronotum  with  short  ovate  pale  fulvous  scales  and  narrower,  apically  truncate,  striate  dark  fulvescent  and  fuscous  scales; 
broad  light  colored  scales  forming  diffuse  dorsolateral  vitta  on  each  side  of  dorsum;  fuscous  scales  interspersed  among  ful- 
escent  scales  medially,  sparser  laterally,  interspersed  among  fulvous  scales  on.upper  median  portion  of  pleuron;  scales  on 
lower  0.25  of  pleuron  oblong  to  ovate,  apically  rounded,  flat  to  concave,  pale  fulvous,  densely  imbricated;  scales  on  upper 
0.75  pale  fuscous,  not  imbricated,  large  punctures  broadly  visible  between  scales.  Elytra:  humeri  prominent;  in  dorsal  view 
sides  gradually  convergent  from  behind  humeri  to  apices;  in  lateral  view  broadly,  evenly  convex  from  base  to  apices.  Inter- 
spaces flat,  distinctly  impressed,  surface  shining;  odd  interspaces  wider  than  even  ones;  apices  of  interspaces  4-7  prominent. 
Scales  on  interspaces  in  three  or  four  irregular  rows,  elongate,  apically  truncate,  striate,  recumbent;  fulvous  and  narrower, 
shining,  dark  fuscous  scales  present,  the  latter  forming  large  prominent  dorsomedian  triangular  macula  which  is  limited  an- 
teriorly to  interspaces  1 and  2 but  extends  across  interspaces  1—4  posteriorly,  remainder  of  elytra  covered  with  broad  fulvous 
scales  except  for  admixture  of  darker,  fuliginous  scales  basally;  sutural  interspaces  with  basal  patch  of  oblong  white  scales; 
strial  scales  narrower  than  scales  on  interspaces,  white,  forming  distinct  vittae.  Pygidium:  narrow,  sides  only  slightly  con- 
vergent posteriorly  to  broadly  rounded  apex,  oblique,  producted  well  distad  of  elytral  apices,  concave  anteriorly  just  distad 
of  elytral  apices,  posteromedian  portion  strongly,  evenly  convex  in  male  and  female.  Abdomen:  in  male  sternum  5 broadly 
convex  medially,  subapical  constriction  obsolete,  posteromedian  portion  of  segment  producted  posteriorly,  posterior  margin 
strongly  rounded;  in  female  sternum  5 narrower,  otherwise  as  in  male.  Femora:  narrow  at  base,  strongly  expanded  in  distal 
0.66.  Tibiae:  each  with  stout  acute  murco,  metatibial  mucro  small.  Male  genitalia:  (Fig.  422).  Spiculum  ventrale:  (Fig.  353). 
Spermatheca:  (Fig.  410). 
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Fig.  427-428,  Sibinia  spp.,  habitus:  427,  S.  sellata,  female,  Montevideo,  Uruguay;  428,  S.  argentinensis,  male,  Buenos  Aires,  Argentina.  (A,  lateral  view;  B,  dorsal  view). 
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Discussion.—  A relatively  small  Sibinia;  adults  reportedly  collected  on  “verdolaga”  (purslane, 
Portulacaceae);  known  from  the  Pampas  region  of  northeastern  Argentina  and  Uruguay  (Fig. 
429);  46  specimens  examined. 

S.  sellata  is  apparently  a common  species.  Adults  have  been  collected  in  November,  December, 
January,  and  February.  Association  with  purslane  is  uncertain,  and  collection  of  larvae  of  this 
and  other  sellata  group  members  may  do  much  to  clarify  host  and  phylogenetic  relationships 
within  the  group  and  between  the  group  and  other  members  of  the  subgenus  Sibinia. 

A sister  group  relationship  between  S.  sellata  and  the  Argentine  S.  argentinensis  is  indicated 
by  shared  possession  of  male  protibia  curved  in  distal  0.25,  and  tarsal  claws  small,  lacking  basal 
process.  S.  sellata  also  closely  resembles  the  North  American  S.  texana.  Both  groups  have  the 
distal  poriton  of  female  rostrum  constricted  medially;  the  eye  nearly  round  and  convex,  the 
hind  margin  not  raised;  the  elytra  convex  medially  in  lateral  view;  and  the  pleuron  with  white 
or  pale  fulvous  scales  ventrally,  with  darker  fulvous  or  fuscous  scales  medially,  light  scales 
forming  large  laterobasal  patches  on  upper  portion  of  pleuron  and  on  dorsum. 

130 —Sibinia  (Sibinia)  argentinensis  Hustache 
(Figs.  354,412,423,428,429) 


Sibinia  argentinensis  Hustache  1928:  234.  LECTOTYPE  (HERE  DESIGNATED),  specimen  uppermost  on  pin  carrying  three 

syntypes,  labelled  “Rep.  Argentina,  Prov.  Buenos  Aires,  15-VII-1907,  C.  Bruch”  “148V  “TYPE”  “Museum  Paris,  1949, 

Col.  A.  Hustache”  (MNHP). 

Diagnosis.-  (Fig.  428).  Pronotum  and  elytra  with  white  scales,  fuscescent  scales,  and  fulvous 
scales,  as  well  as  darker  fuscous  scales  which  form  prominent  mediobasal  elytral  macula;  distal 
portion  of  rostrum  in  female  cylindrical,  only  slightly  longer  than  distal  portion  of  male  rostrum; 
pygidium  feebly  convex;  tarsal  claws  without  basal  tooth. 

Description.—  Length:  male  1.92-2.18  (2.04)  mm,  female  1.82-2.21  (2.01)  mm.  Width:  male  0.95-1.12  (1.04)  mm, 
female  0.96-1.16  (1.04)  mm.  Integument:  head,  basal  portion  of  rostrum,  prothorax,  venter  and  mediobasal  portion  of  elytra 
black;  remainder  of  elytra  dark  rufous  to  rufopiceous;  legs  rufous;  antennae,  distal  portion  of  rostrum  and  tarsi  ferruginotest- 
aceous.  Head:  scales  on  vertex  elongate,  apically  truncate,  striate,  fuscescent  fulvous  to  fuscous.  Eye:  nearly  round,  height  ca. 
l.lx  length;  in  dorsal  view  broadly,  nearly  evenly  convex;  hind  margin  not  raised.  Frons:  very  slightly  narrower  medially  than 
rostrum  at  base;  in  lateral  view  distinctly  rounded,  feebly  separated  from  vertex  of  head.  Rostrum:  male  0.94-1.16  (1.04)x, 
female  1.02-1.21  (1.1  l)x  pronotum  length.  In  dorsal  view  tapered  from  base  to  antennal  insertions,  sides  subparallel  from 
there  to  tip;  in  dorsal  profile  not  rounded  at  base,  nearly  straight  to  antennal  insertions,  broadly  rounded  over  insertions  in 
male  and  female.  Rostral  carinae  narrow  but  distinct.  Distal  portion  in  male  moderately  long,  37—52  (43)%  of  total  rostral 
length,  in  lateral  view  feebly  tapered,  lateral  sulcus  distinct  about  halfway  to  tip;  in  female,  distal  portion  longer  41-54  (48)% 
of  total  rostral  length,  feebly  sulcate  in  basal  0.25;  with  broad  seta-like  scales  in  male,  in  female  scales  reduced  to  fine  setae 
just  basad  of  antennal  insertions.  Prothorax:  in  dorsal  view  sides  suparallel  in  basal  0.50,  rounded  anteriorly  to  distinct  sub- 
apical  constriction;  in  lateral  view  broadly,  evenly  convex  from  base  to  subapical  constriction  which  is  well  developed  on 
dorsum.  Pronotum  with  elongate,  distinctly  striate,  apically  blunt  to  truncate  scales;  and  in  most  specimens  white  scales 
in  form  of  laterobasal  patches,  diffuse  dorsolateral  vittae;  in  most  specimens  fuscous  scales  limited  to  broad  dorsomedian 
portion,  with  greater  or  lesser  number  of  fulvous  scales  intermixed,  especially  anteriorly,  without  mediobasal  patch  of  light 
colored  sclaes;  scales  on  pleuron  oblong,  apically  rounded,  pale  fulvous  on  lower  0.25,  replaced  dorsally  by  darker  fulvescent 
to  pale  fuscous  apically  rounded  scales  extended  to  extreme  upper  corners  of  pleuron  anteriorly  and  posteriorly.  Elytra:  in 
dorsal  view  humeri  slightly  prominent,  sides  feebly  convergent  in  basal  0.50,  broadly  rounded  to  apices  in  apical  0.50;  in 
lateral  view  flat  in  basal  0.33,  broadly  rounded  apically.  Interspaces  flat,  feebly  impressed,  smooth,  shining;  odd  interspaces 
not  wider  than  even  ones;  apices  of  interspaces  4-6  feebly  prominent.  Scales  on  interspaces  similar  to  those  on  pronotum 
in  size,  shape  and  color;  in  irregular  triple  rows  on  each  interspace;  uniformly  recumbent;  dark  fuscous  scales  in  form  of 
dorsomedian  macula  in  basal  0.50  and  extended  across  interspaces  1-3  posteriorly;  macula  widest  anteriorly,  bounded 
posteriorly  by  broad  diffuse  band  of  white  scales  also  extended  across  interspaces  1-3,  few  fuscous  scales  sometimes  post- 
erior to  white  band;  white  scales  also  in  dense  basal  patches  on  interspaces  4,  on  apices  of  interspaces  4—6,  in  diffuse  lateral 
maculae,  and  interspersed  among  fulvous  scales  in  other  areas,  especially  around  apices;  sutural  interspaces  with  basal  and 
apical  clusters  of  oblong  apically  rounded  non-striate  fulvous  scales;  strial  scales  only  slightly  narrower  but  of  same  color  as 
adjacent  scales  on  interspaces.  Pygidium:  in  male  broadly  exposed,  narrowed  slightly  to  subquadrate  apex,  oblique,  postero- 
median portion  broadly  convex;  in  female,  pygidium  more  narrowly  exposed,  strongly  narrowed  to  rounded  apex,  postero- 
median portion  convex.  Male  genitalia:  (Fig.  423).  Spiculum  ventrale:  (Fig.  354).  Spermatheca:  (Fig.  412). 
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Fig.  429,  Sibinia  spp.,  distribution  records:  members  of  the  sellata  group. 


New  World  Species  of  Sibinia 


315 


Discussion.—  A relatively  small  Sibinia;  host  unknown;  apparently  common  around  Buenos 
Aires,  Argentina  (Fig.  429). 

Adults  of  S.  argentinensis  have  been  collected  in  February  and  April.  Adults  resemble  those 
of  S.  sellata,  another  species  of  the  Pampas  region  of  Argentina,  as  discussed  above.  The  two 
are  probably  sister  species. 

131  —Sibinia  ( Sibinia)  albovittata  (Blanchard) 

(Figs.  355,413,424,  429) 

Tychius  albovittatus  Blanchard  1851:  388.  Holotype,  male:  Santiago  (Chile)  (MNHP). 

Sibinia  albovittus:  Kuschel  1950. 

Diagnosis.—  In  male  anteromedian  portion  of  sternum  5 prominent,  posteromedian  portion 
concave;  pronotum  and  elytra  with  white  scales,  fulvous  scales,  and  fuscous  scales;  light  scales 
forming  diffuse  lateral  vittae  on  each  side  of  pronotum,  dark  scales  forming  irregular  maculae 
on  elytra;  distal  portion  of  female  rostrum  long,  slender,  subcylindrical. 

Description.—  Length:  male  1.82-2.26  (2.11)  mm,  female  1.97-2.33  (2.18)  mm.  Width:  male  0.84-1.08  (1.00) 
mm,  female  0.91-1.12  (1.05)  mm.  Integument:  prothorax, .head,  rostrum,  mediobasal  portion  of  elytra  and  median  portion 
of  femora  black;  remainder  of  elytra  legs  and  extreme  distal  portion  of  rostrum  and  antennae  rufous;  tarsi  ferrunginotestaceous. 
Head:  scales  on  vertex  short,  parallel  sided,  apically  truncate.  Eye:  nearly  round,  height  1.25x  length;  in  dorsal  view  broadly, 
evenly  convex;  hind  margin  not  raised.  From:  slightly  wider  than  rostrum  at  base;  in  lateral  view  feebly  rounded,  slightly 
separated  from  vertex  of  head.  Rostrum:  male  0.79-0.93  (0.85)x,  female  0.91-1.12  (1.05)x  pronotum  length.  In  dorsal 
view  tapered  from  base  to  antennal  insertions,  sides  subparallel  to  tip;  in  dorsal  profile  rounded  at  base,  nearly  straight  to 
antennal  insertions  in  male,  feebly  rounded  at  base  or  broadly  curved  from  base  to  tip  in  female.  Dorsolateral  carinae  feebly 
developed,  dorsomedian  carina  obsolete.  Distal  portion  in  male  short,  39—43  (41)%  of  total  rostral  length,  stout,  in  lateral 
view  feebly  tapered,  lateral  sulcus  distinct  about  halfway  to  tip;  in  female,  distal  portion  much  longer,  47-53  (50)%  of  total 
rostral  length,  lateral  sulcus  distinct  about  halfway  to  tip,  shallowly  punctate  distally.  Prothorax:  in  dorsal  view  sides  strongly 
rounded  at  base  and  in  apical  0.25  behind  strongly  developed  subapical  constriction;  in  lateral  view  broadly,  feebly  convex, 
subapical  constriction  distinct  on  dorsum.  Scales  on  pronotum  recumbent,  white  scales  broad,  apically  rounded,  darker 
scales  narrower  but  apically  rounded;  white  scales  forming  dense  patches  on  each  side  and  in  some  specimens  interspersed 
among  fulvous  scales  in  diffuse  anterolateral  vittae  which  extend  to  apex  of  pronotum;  remainder  of  dorsum  incuding  broad 
dorsomedian  portion  and  upper  portion  of  pleuron  with  fuscous  scales  limited  to  dorsomedian  portion  and  remainder  of 
dorsum  with  dark  fulvous  scales  except  for  dorsolateral  vittae  of  white  scales.  Scales  on  pleuron  oblong,  apically  rounded, 
nonstriate,  pale  fulvous  on  lower  0.25,  replaced  medially  by  apically  rounded  fuscous  scales,  fulvous  scales  intermixed  on 
upper  0.25.  Elytra:  in  dorsal  view  humeri  prominent,  sides  subparallel  behind  humeri  in  basal  0.66,  broadly  rounded  to 
apices;  in  lateral  view  flat  in  basal  0.33,  broadly  rounded  apically.  Interspaces  flat,  feebly  impressed,  surface  smooth,  shining; 
odd  interspaces  not  wider  than  even  ones;  apices  of  interspaces  4—6  feebly  prominent.  Scales  on  interspaces  similar  to  those 
on  pronotum  in  size  shape  and  color;  in  irregular  triple  rows  on  each  interspace,  recumbent;  dark  fuscous  scales  in  large  or 
small  irregular  scattered  patches;  white  scales  sparse,  interspersed  among  fulvous  scales  (distinction  between  fuscous  and 
fulvous  scales  weak  in  some),  fuscous  scales  coalescent  into  more  or  less  distinct  pattern  in  some,  also  in  dorsal  and  lateral 
maculae;  sutural  interspaces  with  basal  cluster  of  oblong  white  to  fulvous  scales,  and  sutural  row  of  small  white  scales,  at 
least  in  apical  0.66;  strial  scales  narrower  than  scales  on  interspaces,  white  and  fuscous.  Pygidium:  in  male  oblique,  broadly 
feebly  convex,  apically  subquadrate;  in  female,  pygidium  narrower,  apically  rounded,  more  strongly  oblique,  less  broadly 
exposed,  posteromedian  portion  distinctly  con  vex.  Abdomen:  in  male  subapical  constriction  of  sternum  5 feebly  developed 
laterally,  posterior  portion  of  segment  distinctly  producted  posteriorly,  posteromedian  margin  straight;  in  female,  antero- 
median portion  of  sternum  5 slightly  concave,  posteromedian  portion  of  segment  broadly  flared  downward  and  producted 
posteriorly,  posterior  margin  broadly  rounded.  Femora:  narrow  at  base,  gradually,  moderately  strongly  inflated,  ventral 
margin  strongly  rounded  distally;  metafemur  longer  and  more  slender  than  profemur.  Tibiae:  each  with  acute,  horizontal 
apical  mucro.  Tarsi:  claws  small,  basal  tooth  small,  much  shorter  than  claw.  Male  genitalia:  (Fig.  424).  Spiculum  ventrale: 

(Fig.  355).  Spermatheca:  (Fig.  413). 

Discussion.—  A relatively  small  Sibinia;  host  unknown;  known  only  from  Chile  (Fig.  429); 

14  specimens  examined. 

Twelve  of  the  14  known  specimens  of  S.  albovittata  examined  were  intercepted  in  New 
York  on  ships  from  Chile  (USNM),  the  other  two  came  from  Angol  (USNM)  and  Santiago 
(USNM).  The  intercepted  specimens  were  taken  between  1931  and  1961,  most  of  them  in 
shipments  of  peaches  or  nectarines.  It  is  not  certain  that  the  insect  is  associated  with  the  fruit 
itself.  More  likely,  its  host  is  common  in  peach  orchards  or  packing  areas  in  Chile.  The  specimens 
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collected  in  Chile  were  taken  in  February  and  December. 

This  species  is  apparently  sister  to  the  Argentine  S.  sellata  and  S.  argentinensis,  as  indicated 
by  the  presence  in  the  male  genitalia  of  S.  albovittata  and  S.  argentinensis  of  nearly  identical 
elongate,  slender  inter-aedeagal  structures  (cf.  Figs.  423,  424).  Adults  of  S.  albovittata  also 
resemble  those  of  the  North  American  S.  mica  in  color  and  arrangement  of  scales  on  the  pro- 
notum  and  elytra  (Fig.  430). 


The  viscariae  Group 

Diagnosis.—  Elytra  with  dorsomedian  macula  which  is  constricted  medially,  and  broadest 
posteriorly  (Figs.  430-432);  distal  lobe  of  spermatheca  short,  bulbous  (Figs.  414,  415). 

Discussion.—  To  the  viscariae  group  are  assigned  all  Palearctic  and  African  Sibinia  (ca.  120 
species)  and  S.  mica  of  the  southwestern  United  States  and  Mexico  (Fig.  433),  and  S.  maculata 
of  the  western  United  States  (Fig.  434).  The  diagnosis  distinguishes  the  North  American  species 
from  other  New  World  Sibinia,  and  also  characterizes  several  European  species,  for  example, 
specimens  of  the  European  S.  primita  Herbst  have  an  elytral  macula  (Fig.  432)  like  that  in  the 
American  species  (Figs.  430,  431),  and  have  similar  spermathecal  structures,  as  does  the  type- 
species  of  the  genus  Sibinia,  the  European  S.  viscariae.  Like  most  Old  World  Sibinia,  however, 

S.  viscariae  adults  lack  elytral  maculae.  Structure  of  the  median  lobe  of  males  of  the  North 
American  species  is  similar  to  that  in  the  European  and  African  species  examined  (the  male 
genitalia  of  S.  viscariae  were  illustrated  by  Clark  et  al.  1977,  Figs.  44,  45). 

Palearctic  viscariae  group  members  have  hosts  in  the  genera  Alsine,  Cerastium,  Dianthus, 

Silene,  and  Spergularia  (Caryophyllaceae);  Daphne  (Thymeleaceae);  Polycarpon  (Paronychiaceae) 
Armeria,  Limoniastrum,  Lychnis,  and  Statice  (Plumbaginaceae);  and  Thesium  (Santalaceae) 
(Table  2,  p.  102);  hosts  of  the  American  species  are  unknown. 

132 —Sibinia  (Sibinia)  mica  (Casey),  new  combination 
(Figs.  356,414,  425,430,  433) 

Tychius  mica  Casey  1892:  422.  Holotype,  male:  “Arizona”  (USNM). 

Tychius  (Microty chius)  mica:  Casey  1910;  Leng  1920;  Klima  1934. 

Diagnosis.—  (Fig.  430).  Pronotum  and  elytra  with  white  scales,  fulvous  scales,  and  fusco- 
ferruginous  recumbent  scales;  white  scales  forming  mediobasal  and  posterolateral  patches  on 
pronotum;  fuscoferruginous  scales  forming  large  medially  constricted  macula  on  elytra  which 
is  broader  anteriorly  than  posteriorly. 

Description.—  Length:  male  1.51-2.05  (1.85)  mm,  female  1.72-2.13  (1.93)  mm.  Width:  0.79-1.11  (0.96)  mm, 
female  0.88-1.14  (1.00)  mm.  Integument:  rufopiceous,  shading  to  piceous  or  black  on  pronotum,  disc  of  elytra,  and  on 
venter.  Head:  scales  on  vertex  elongate,  apically  truncate,  Eye:  oblong,  height  ca.  1.4x  lengthen  dorsal  view  distinctly, 
evenly  convex;  hind  margin  feebly  raised  by  distance  less  than  diameter  of  one  ocular  facet.  Frons:  slightly  narrower  than 
base  of  rostrum,  flat,  continuous  with  vertex  of  head.  Rostrum:  male  0.92-1.05  (1.00)x,  female  0.98-1.10  (1.02)x  pro- 
notum length.  In  dorsal  profile  broadly  rounded  from  base  to  tip.  Distal  portion  short,  in  male  39—43%,  in  female  41-49% 
of  total  rostral  length,  stout,  tapered,  sulci  becoming  obsolete  just  distad  of  antennal  insertions.  Dorsomedian  carina  obsolete. 
Scales  on  sides  broad,  parallel  sided,  apically  truncate,  white,  these  replaced  on  dorsum  by  narrower,  feebly  attenuate,  pale 
fuscoferruginous  recumbent  scales.  Prothorax:  in  dorsal  view  parallel  sided  at  extreme  base,  strongly  rounded  at  about  mid- 
dle; in  lateral  view  broadly,  evenly  convex;  subapical  constriction  well  developed  on  dorsum.  Pronotum  with  elongate,  par- 
allel sided,  apically  subtruncate  to  truncate  recumbent  scales;  scales  on  extreme  lower  portion  of  pleuron  feebly  concave, 
apically  rounded,  white,  these  replaced  anteriorly  and  dorsally  by  narrower  fulvous  scales,  these  replaced  anteriorly  on  upper 
portion  of  pleuron  by  narrower,  apically  truncate  fuscous  scales  which  cover  dorsum  except  for  laterobasal  and  mediobasal 
patches  of  white  scales.  Elytra:  in  dorsal  view  sides  subparallel  behind  humeri  in  basal  0.50;  in  lateral  view  feebly  evenly 
convex.  Interspaces  flat,  with  large  shallow  oval  impressions;  odd  interspaces  not  wider  than  even  ones.  Scales  on  interspaces 
similar  to  scales  on  pronotum,  recumbent,  in  triple  rows  on  each  interspace;  fuscous  scales  forming  dorsal  medially  constricted 
macula  which  extends  from  just  distad  of  base  to  distal  0.25;  macula  broadest  anteriorly,  bisected  in  posterior  0.75  by  trans- 
verse band  of  white  scales;  sutural  interspaces  with  basal  cluster  of  white  scales;  strial  scales  indistinguishable  from  scales  on 
interspaces.  Pygidium:  in  male  posteromedian  portion  slightly  convex,  narrowed  to  rounded  apex,  slightly  oblique;  in  female 
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Fig.  430-431,  Sibinia  spp.,  habitus:  430,  S.  mica,  female,  22  mi  SW  Datil,  Catron  Co.,  New  Mexico;  431,  S.  maculata,  female,  Lower  Klamath  Lake,  Siskiyou  Co.,  California. 
(A,  lateral  view,  B,  dorsal  view). 
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pygidium  narrowed  to  rounded  apex,  more  strongly  oblique,  posteromedian  portion  not  prominent.  Abdomen:  in  male 
anteromedian  portion  of  sternum  5 concave,  subapical  constriction  obsolete,  posteromedian  portion  of  segment  slightly 
producted  posteriorly;  in  female,  sternum  5 flat  medially,  broadly  constricted  laterally  and  medially,  posteromedian  0.50 
of  segment  broadly  curved  downward,  posterior  margin  distinctly  producted  posteriorly.  Femora:  elongate,  narrow  at  base, 
clavate,  ventral  margin  strongly  rounded  distally;  metafemur  more  elongate  but  shape  about  as  profemur.  Tibiae:  pro-  and 
mesotibiae  with  stout  conical  feebly  curved  mucrones,  metatibial  mucro  longer,  more  slender.  Tarsi:  claws  small,  basal  tooth 
not  nearly  as  long  as  claw.  Male  genitalia:  (Fig.  425).  Spiculum  ventrale:  (Fig.  356).  Spermatheca:  (Fig.  414). 

Discussion.—  An  average  sized  Sibinicr,  adults  reportedly  collected  on  “ Salsola  pestifer” 
(Chenopodiaceae)  and  “Sophia  obtusa ” (Cruciferae);  known  from  Arizona,  New  Mexico,  and 
and  central  and  southern  Mexico  (Fig.  433);  20  specimens  examined. 


Fig.  432.  Sibinia  primita,  habitus:  female,  Europe.  (A,  lateral  view;  B,  dorsal  view) 
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All  examined  specimens  of  S.  mica  were  collected  in  July  and  August.  The  host  relation- 
ships must  be  considered  uncertain;  in  Oaxaca,  Mexico,  two  specimens  were  collected  sweep- 
ing vegetation  growing  in  and  around  small  mountain  streams  where  oaks  and  other  hardwoods 
were  the  dominant  vegetation. 

S.  mica  may  be  a relatively  recent  immigrant,  having  arrived  in  North  America  from  Eurasia 
via  Beringia.  It  closely  resembles  the  Palearctic  S.  phalerata,  a series  with  hosts  in  the  family 
Caryophyllaceae  (Table  2,  p.  102).  Likewise,  the  other  American  viscariae  group  member,  S. 
maculata,  appears  to  be  closely  related  to  some  Eurasian  species.  A thorough  study  of  the 
Eurasian  Sibinia  fauna  will  probably  be  necessary  before  relationships  can  be  resolved.  Deter- 
mination of  the  hosts  of  S.  mica  and  S.  maculata  will  undoubtedly  provide  valuable  clues. 

Mexican  specimens  of  S.  mica  are  smaller  (length  1.51  — 1.74  mm),  than  most  specimens 
from  Arizona  and  New  Mexico  (length  1.64—2.13  mm),  have  the  hind  margin  of  the  eye 
somewhat  more  distinctly  raised,  and  have  darker  fuscous  scales  on  the  pronotum  and  elytra. 

133—  Sibinia  ( Sibinia)  maculata  LeConte,  new  combination 
(Figs.  357,415,426,431,434) 


Paragoges  maculatus  LeConte  1876:  219.  Fall  1901;  Leng  1920;  Klima  1934;  Moore  1937;  Hatch  1971.  LECTOTYPE  (HERE 
DESIGNATED),  female,  one  of  two  syntypes  (MCZ),  labelled  “Cala.  J.”  (San  Diego,  California)  “Type  5351”  “ Paragoges 
maculatus  LeC.” 

Tychius  maculifer  Hatch  1971:  356.  Holotype,  male:  Klamath  Falls,  Oregon  (JSC). 

Diagnosis.—  (Fig.  431).  Rostrum  long,  nearly  straight;  pronotum  and  elytra  with  white 
scales,  fulvous  scales,  and  darker  fuscous  scales  intermixed;  darker  scales  forming  dorsal  med- 
ially constricted  elytral  macula,  which  is  broadest  posteriorly. 

Description.—  Length:  male 2.09  -2.57  mm,  female  2.12-2.67  mm.  Width:  male  1.06-1.28  mm,  female  1.04-1.38 
mm.  Integument:  piceous  to  black,  shading  to  rufopiceous  on  tibiae,  tarsi,  antennae  and  distal  portion  of  rostrum.  Head: 
scales  on  vertex  broad,  parallel  sided,  apically  rounded,  imbricated;  white,  fulvous  and  fuscous  scales  intermixed.  Eye: 
height  ca.  1.2x  length;  in  dorsal  view  strongly,  evenly  convex;  hind  margin  feebly  raised  by  distance  less  than  diameter  of  one 
ocular  facet.  Frons:  wider  than  base  of  rostrum,  rounded  separately  from  vertex  of  head.  Rostrum:  male  0.99-1.29x,  female 
1.09-1.37x  pronotum  length.  In  dorsal  profile  feebly  rounded  at  extreme  base,  nearly  straight  from  distad  of  base  to  tip. 

Distal  portion  slightly  dorsoventrally  flattened,  feebly  tapered,  in  male  37-49%,  in  female  42-55%  of  total  rostral  length, 
sulcate  nearly  in  tip.  Dorsomedian  carina  feebly  developed.  Scales  elongate,  oblong  to  parallel  sided,  apically  truncate, 
slightly  raised,  becoming  erect  laterally  on  frons;  distal  portion  with  white  bristles.  Prothorax:  in  dorsal  view  broadly  round- 
ed between  base  and  subapical  constriction;  in  lateral  view  broadly  evenly  convex,  subapical  constriction  well  developed  on 
dorsum.  Scales  on  pleuron  short,  broad,  rounded;  scales  on  dorsum  slightly  more  elongate,  recumbent,  broadly  imbricated; 
white,  fulvous  and  dark  fuscous  scales  intermixed;  light  scales  forming  large  round  mediobasal  macula  surrounded  by  broad 
curved  vittae  of  darker  fuscous  scales  on  dorsum.  Elytra:  in  dorsal  view  sides  subparallel  behind  humeri  in  basal  0.50;  in 
lateral  view  evenly,  feebly  convex.  Interspaces  flat,  with  large,  shallow  oval  impressions;  odd  interspaces  slightly  wider  than 
even  ones.  Scales  on  interspaces  similar  in  shape  and  color  to  scales  on  pronotum;  in  triple  rows  on  each  interspace,  recumbent 
broadly  imbricated;  darker  scales  forming  large  dorsomedian  macula  and  narrow,  prosteromedian  sinuate  transverse  band, 
these  separated  by  broader  transverse  band  of  white  scales;  macula  constricted  medially,  much  broader  posteriorly  than 
anteriorly;  strial  scales  indistinguishable  from  scales  on  interspaces.  Pygidium:  narrowly  exposed,  in  male  broadly  rounded 
apically,  vertical,  in  female  very  slightly  narrowed  to  rounded  apex,  oblique,  producted  slightly  beyond  elytral  apices. 

Abdomen:  sternum  5 in  male  broadly  concave  medially,  subapical  constriction  obsolete  laterally  and  medially,  posterior 
margin  straight;  in  female,  sternum  5 slightly  convex  anteromedially,  subapical  constriction  very  strongly  developed,  entire 
posteromedian  0.66  of  segment  broadly  curved  downward,  posterior  margin  slightly  projected.  Femora:  moderately  stout, 
narrow  at  base,  gradually  widened  in  distal  0.66.  Tibiae:  each  with  stout  curved  oblique  mucro.  Tarsi:  claws  small,  basal 
tooth  not  as  long  as  claw.  Male  genitalia:  (Fig.  426).  Spiculum  ventrale:  (Fig.  357).  Spermatheca:  (Fig.  415). 

Discussion.—  An  average  sized  Sibinia;  host  uncertain  (see  below);  known  from  the  western 
United  States  (Fig.  434);  292  specimens  examined. 

S.  maculata  is  apparently  common  in  some  portions  of  its  range  (especially  central  California), 
but  the  host  relationships  have  not  been  satisfactorily  resolved.  Label  data  indicate  association 
with  several  different  plants.  One  specimen  examined  is  labelled  “ex  seed  Astragalus”,  an- 
other “reared  from  pine-cone  gall”.  Twenty-six  adults  were  taken  “on  salsola  soda ”,  five  on 
“Erysimum  capitatum”.  Other  “host”  labels  on  smaller  numbers  of  specimens  are  “Chenopodium 
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Fig.  433-436,  Sibinia  spp.,  distribution  records:  433,  S.  mica,  S.  tanneri,  and  S.  texana;  434,  S.  maculata.  Fig.  435,  436, 
Sibinia  spp.,  cladograms  superimposed  over  generalized  distributions:  435,  the  variegata  group;  436,  some  members  of  the 
rotundata-suturalis  stock. 
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album”,  “alfalfa”,  “ Eleocharis  macro  s t achy  s”,  “sweeping  safflower”,  “on  sunflower 
(Helianthus)” , “on  petioles  of  peach”,  “on  mixed  vegetables”,  “Chrysothamnus” , “Rotary 
trap”,  and  “under  Eucalyptus  bark”. 

Relationship  of  S.  maculata  to  other  viscariae  group  members  including  the  North  American 
S.  mica  were  considered  in  the  discussion  of  the  latter  species. 

PHYLOGENY 

Introduction. 

My  study  of  the  tychiine  weevils  began  with  a revision  of  the  North  American  species  of 
Tychius  (Clark  1971).  When  I began  to  closely  examine  the  other  North  American  tychiines 
it  became  obvious  that  a reconstruction  of  their  phylogeny  would  be  necessary  before  a 
satisfactory  classification  could  be  proposed. 

Reconstruction  of  the  phylogeny  of  a group  consists  of  the  process  of  recognizing  all  of 
the  monophyletic  groups  within  that  group.  Ross  (1974)  outlined  four  practical  methods  for 
preliminary  recognition  of  monophyletic  groups:  (1)  species  keyed  out  in  an  existing  key, 

(2)  Adansonian  methods,  (3)  possession  of  a single  derived  character  state,  and  (4)  possession 
of  several  striking  and  presumed  derived  characters.  In  delimiting  what  he  considered  to  be 
the  subfamily  Tychiinae,  Kissinger  (1964)  in  effect  used  the  third  method,  including  only 
those  Curculionidae  whose  adults  have  the  sides  of  the  abdominal  sternum  2 angled  posteriorly 
to  cover  the  sides  of  sternum  3 and  part  of  sternum  4. 

Use  of  each  of  these  four  methods  entails  comparison  of  different  attributes  of  the  organ- 
isms in  question.  Hennig  (1966)  proposed  three  methods  by  which  such  comparisons  could 
be  carried  out.  The  Holomorphological  Method  subjects  any  and  all  physical  characteristics 
of  the  organisms  themselves  to  analysis.  Characters  analysed  by  this  method  in  the  study  of 
Tychiinae  were  those  of  external  structure  of  the  adult  weevils.  Larvae  and  pupae  of  several 
species  have  also  been  examined  and  will  be  described  in  future  publications  where  their  sig- 
nificance to  tychiine  phylogeny  will  be  discussed.  Of  greater  value  than  characters  of  the  im- 
mature stages  of  the  weevils  was  evidence  provided  by  analysis  of  their  host  associations, 
essentially  Hennig’ s Parasitological  Method.  I also  used  Hennig’s  Chorological  Method  to 
analyse  distribution  and  vicariance  patterns. 

Before  any  of  these  methods  could  be  used  it  was  necessary  to  decide  which  character 
states  were  plesiotypic  (ancestral)  and  which  were  apotypic  (derived).  Fossils  can  provide 
evidence  for  making  such  decisions.  Among  numerous  fossil  weevils  assigned  to  tychiine 
genera  by  Scudder  (1878,  1893)  and  Wickham  (1917)  only  two,  Tychius  evolatus  Scudder 
and  T.  ferox  Wickham,  were  examined  in  the  present  study  (specimens  of  both  are  in  the 
USNM  collection  of  invertebrate  fossils).  The  abdominal  sterna  of  some  of  the  T.  evolatus 
specimens  are  clearly  visible,  but  none  have  the  sternum  2 angled  posteriorly  and  therefore 
cannot  be  identified  as  tychiines.  The  sterna  of  the  holotype  of  T.  ferox  are  not  visible. 
Nothing  in  the  illustrations  or  descriptions  of  this  or  any  other  fossil  weevils  examined  con- 
clusively demonstrates  that  they  are  tychiines.  Consequently,  available  fossils  provide  no 
information  of  use  in  reconstructing  phylogeny,  and  other  criteria  had  to  be  used  to  determine 
relative  plesiotypy-apotypy. 

For  this  I relied  primarily  on  comparisons  of  distributions  of  various  character  states.  Ross 
(1974)  classified  such  comparisons  into  two  categories,  (1)  ex-group,  and  (2)  in-group  (see 
also  Ball  1975).  For  ex-group  comparisons,  a character  with  two  or  more  different  states  is 
compared  with  the  corresponding  state  of  that  character  in  a closely  related  group  or  groups. 

A character  state  whose  expression  in  the  group  in  question  is  the  same  as  that  in  the  related 
group  or  groups  is  inferred  to  be  plesiotypic,  but  if  the  condition  is  unique  to  the  group  in 


Quaest.  Ent.,  1978  14(2) 


322 


Clark 


question,  it  is  inferred  to  be  apotypic. 

Obviously,  before  this  method  can  be  used,  there  must  be  some  indication  as  to  which 
groups  are  “closely  related”.  Here  recourse  was  made  to  previously  proposed  classifications 
of  higher  taxa  within  Curculionidae.  Since  Germar  (1817)  recognized  the  genera  Ty chius 
and  Sibinia,  authors  have  placed  these  taxa  together  in  various  super-generic  taxa.  Most 
authors  have  also  considered  Ty  chius  and  Sibinia  to  be  closely  related  to  Lignyodes  Dejean.  j 
Clark  et.al.  (1977)  concluded  that  Lignyodes,  along  with  Plocetes  LeConte,  Hamaba  Casey, 
Chionanthobius  Pierce,  Rosella  Whitehead,  and  Neotylopterus  Hustache,  constitute  a mono- 
phyletic  group,  the  tribe  Lignyodini.  A sister  group  relationship  between  Lignyodini  and 
Tychiinae  ( Tychius  and  Sibinia ) was  suggested,  the  latter  group  assigned  the  rank  of  tribe 
(Tychiini). 

Apotypic  character  states  used  to  infer  the  sister-group  relationship  of  Lignyodini  and 
Tychiini  were  found  by  comparing  members  of  those  taxa  to  other  Tychiinae  and  to  members 
of  other  curculionid  subfamilies,  which  together  comprized  the  ex-group.  Once  Lignyodini 
was  recognized  as  the  sister  group  of  Tychiini,  Lignyodini  was  considered  an  ex-group  to  infer 
apotypic  character-states  within  Tychiini,  specifically  apotypic  states  indicating  the  sister- 
group  relationship  between  the  Tychius  sororius  group  and  Sibinia,  and  apotypic  states  in- 
dicating monophyly  of  Sibinia  itself.  Subsequently,  Tychius,  especially  the  sororius  group 
of  Tychius,  was  considered  an  ex-group  for  inferring  apotypic  states  within  Sibinia. 

When  a character  is  represented  in  Sibinia  by  two  or  more  states  not  found  in  Tychius  or  j 
Lignyodini,  determination  of  relative  plesiotypy-apotypy  was  based  on  in-group  comparisons,  i 
that  is,  comparison  within  Sibinia  itself.  In  such  cases,  when  one  of  the  contrasting  conditions  j 
occurs  in  those  Sibinia  already  inferred  from  ex-group  comparisons  to  represent  early  branch- 
ings, that  condition  is  considered  plesiotypic.  Thus  character  states  expressed  in  members  of  j 
the  “Itychus”  stock  are  inferred  to  be  plesiotypic  for  purposes  of  comparison  of  character 
states  in  other  Sibinia.  Validity  of  conclusions  reached  on  the  basis  of  in-group  comparisons 
rests  upon  the  strength  of  inferences  which  initially  indicated  the  relationship  of  the  groups 
in  question.  But  this  applies  to  ex-group  comparisons  as  well,  since  their  validity  is  dependent 
upon  the  soundness  of  the  previously  established  classification  used  to  indicate  which  groups 
could  be  considered  “related”. 

Character  states  used  in  construction  of  the  phylogeny  are  enumerated,  discussed,  and 
analyzed  in  appendix  II  (p.  368). 

The  genus  Tychius  and  the  sister  group  Sibinia. 

Phylogeny  and  zoogeography  of  Sibinia  can  be  understood  only  in  the  context  of  relation- 
ship of  that  taxon  to  the  other  major  group  of  Tychiini  which  includes  those  taxa  with  the 
plesiotypic  alternatives  of  apotypic  states  4—10  (appendix  II,  p.  368).  This  group  consists  of 
species  presently  assigned  to  Tychius  (see  Clark  1976)  as  well  as  the  type-series  of  Apeltarius 
Desbrochers  and  Xenotychius  Reitter,  which  I have  examined,  and  apparently  Pseudolignyodes 
Pic  (Caldara  in  lift.).  The  latter  three  are  probably  cladistically  part  of  Tychius,  even  though 
they  have  some  distinctive  characters,  and  are  included  in  my  broad  concept  of  the  genus 
in  the  following  discussion.  The  approximately  300  described  Palearctic  and  Ethiopean 
Tychius  have  not  been  sufficiently  systematized  (Griffiths  1974)  to  permit  reconstruction 
of  their  phylogeny.  I have  examined  many  of  them,  however  (Clark  1976,  1977b),  and 
have  some  preliminary  notions  about  their  relationships.  One  important  conclusion  drawn 
from  preliminary  analysis  is  that  the  sister  group  of  Sibinia  is  part  of  Tychius.  That  is  although 
it  belongs  to  the  “clade”  which  also  includes  the  genus  Sibinia,  it  belongs  to  the  Tychius 
“grade”  (see  Mayr  1974).  This  of  course  means  that  Tychius  is  paraphyletic.  Nevertheless 
my  concept  of  Tychius  is  defensible  because  the  group  is  easily  distinguished  from  Sibinia 
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both  morphologically  and  ecologically  (hosts  of  the  two  groups  belong  to  different  legume 
subfamilies),  and  the  two  represent  what  Mayr  (1974)  calls  “adaptive  complexes  of  taxa”. 

Shared  possession  of  apotypic  states  1—3  by  Tychius  sororius  group  and  Sibinia  members 
indicates  that  the  two  are  sister  groups. 

The  sororius  group  includes  four  species  from  sub-Saharan  Africa,  T.  chembaensis  Hustache 
of  “Zambeze”  (the  Zambezi  River  drainage  basin  in  southeastern  Africa),  T.  chaboti  Hustache 
of  Angola,  T.  discolor  Fahraeus  of  “Caffraria”  (Kaffraria,  the  region  between  the  Drakensberg 
Mts.  and  the  Indian  Ocean,  now  the  Transkeian  Territories  of  the  Republic  of  South  Africa), 
and  the  following  new  species  from  Mozambique: 

Tychius  sororius,  new  species 
(Figs.  437-439) 

Type  Series.  — Holotype  male  and  allotype  female:  MOZAMBIQUE,  Louren^o  Marques, 
ii  1957,  N.L.H.  Kraus  (USNM  #7543 1). 

Diagnosis.  — Moderately  large,  elongate  Tychius;  head  constricted  behind  eyes,  hind  margin 
of  eye  and  frons  abruptly  raised  above  vertex  of  head;  antennal  funcile  with  six  articles;  rostrum 
quadrate  in  cross-section,  proximal  portion  as  well  as  frons  very  broad;  pro  thorax  with  strongly 
developed  subapical  constriction  and  anterolateral  postocular  lobes;  elytra  with  double  rows 
of  round,  slightly  concave  scales,  and  single  median  row  of  narrow  scales  on  each  interspace.. 

Description.  — Length:  male  2.62  mm,  female  2.60  mm.  Width:  male  1.25  mm,  female  1.21  mm.  Integument: 
posterolateral  portions  of  elytra,  legs  and  distal  portion  of  rostrum  rufopiceous,  antennae  ferruginotestaceous,  remainder 
of  body  black.  Frons:  broad,  subequal  in  width  to  base  of  rostrum,  in  lateral  view  broadly  rounded.  Eye:  large,  nearly 
round,  height  ca.  1.2x  length;  in  dorsal  view  strongly,  evenly  convex;  hind  margin  abruptly  raised  by  distaince  ca.  equal  to 
combined  diameters  of  three  ocular  facets.  Rostrum:  male  0.77x,  female  0.79x  pronotum  length.  In  dorsal  view  slightly 
evenly  tapered  to  just  distad  of  antennal  insertions  then  more  strongly  tapered  to  acute  tip  in  male,  abruptly  narrowed  and 
subparallel  sided  to  narrower  tip  in  female;  in  dorsal  profile  prominently  rounded  at  extreme  base,  nearly  flat  from  there 
to  antennal  insertions.  Dorsomedian  carina  obsolete,  lateral  carinae  feebly  developed.  Distal  portion  in  male  short,  18%  of 
total  rostral  length,  ii> lateral  view  strongly  tapered  to  acute  tip;  in  female,  distal  portion  slightly  longer,  46%  of  total 
rostral  length,  more  finely  tapered.  Scales  on  sides  oblong,  white,  replaced  on  dorsum  by  more  elongate,  uniformly  recumbent 
ferruginous  scales.  Prothorax:  in  dorsal  view  sides  strongly,  evenly  rounded  from  base  to  strongly  developed  subapical  con- 
striction; in  lateral  view  broadly,  evenly  convex  from  base  to  subapical  constriction.  Scales  on.  pronotum  elongate,  apically 
bluntly  rounded,  ferruginous,  uniformly  recumbent,  also  with  narrow  median  vitta  and  broad  lateral  vittae  of  oblong  white 
scales;  pleuron  with  nearly  round,  concave  white  scales  on  posteroventral  portion,  these  replaced  dorsally  by  intermixed 
round  concave  white  to  pale  ferruginous  scales  and  elongate  ferruginous  scales.  Elytra:  in  dorsal  view  sides  subparallel  in 
basal  0.66;  in  lateral  view  flat  in  basal  0.33,  broadly  rounded  posteriorly.  Interspaces  nearly  flat,  distinctly,  densely  impressed, 
odd  interspaces  distinctly  wider  than  even  ones,  prominent  on  declivities;  white,  pale  ferruginous  and  darker  ferruginous 
scales  intermixed,  lighter  scales  predominant  on  sutural  and  other  odd  numbered  interspaces;  strial  scales  minute,  narrow. 
Abdomen:  in  male,  sternum  5 feebly  concave  medially,  posteromedian  portion  of  segment  turned  slightly  downward;  in 
female,  about  as  male  except  sternum  5 with  deep,  transverse,  posteromedian  fovea.  Femur:  strongly  clavate,  minutely 
dentate  ventrally.  Tibiae:  pro-  and  mesotibiae  with  moderately  large,  curved  horizontal  mucrones;  metatibia  with  shorter 
straight,  oblique  mucro.  Male  genitalia:  (Fig.  437).  Spiculum  ventrale:  (Fig.  438).  Spermatheca:  (Fig.  439). 

Discussion.  — This  species  differs  from  the  other  sororius  group  members  in  having  six 
rather  than  seven  antennal  funicular  articles.  Otherwise  it  closely  resembles  those  species 
and,  except  for  number  of  funicular  articles,  the  characters  listed  in  the  diagnosis  are  dia- 
gnostic of  the  group  (if  memory  serves  correctly,  all  but  T.  sororius  were  examined  before 
the  importance  of  the  group  as  the  sister  group  of  Sibinia  became  apparent).  The  male  geni- 
talia of  T.  sororius  (Fig.  437)  are  similar  to  those  of  T.  quinquepunctatus  (L.)  (illustrated  by 
Clark  et  al.  1977)  and  other  Tychius  examined.  The  shape  and  structure  of  the  spermatheca  of 
T.  sororius,  also  similar  to  that  of  T.  quinquepunctatus  (Fig.  439),  is  characteristic  of  most  other 
Tychius  examined,  including  North  American  and  European  species.  Hosts  of  sororius  group 
members,  as  well  as  of  other  sub-Saharan  African  tychiines  are  unknown. 

The  position  occupied  by  the  sororius  group  relative  to  other  Tychius  cannot  be  established 
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Fig.  437—439,  Tychius  sororius:  437,  male  genitalia,  ventral  view;  438,  spiculum  ventrale,  ventral  view;  439,  spermatheca. 
Fig.  440-441,  T.  quinquepunctatus:  440,  spiculum  ventrale,  ventral  view;  441,  spermatheca. 
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with  confidence  until  phylogenetic  relationships  of  taxa  within  the  genus  are  more  completely 
understood.  Members  of  the  group  do  resemble  several  Palearctic  species  including  T.  qrenieri 
Brisout,  as  well  as  most  members  of  the  North  American  semiquamosus  group,  in  their  elong- 
ate, subparallel  body  form  and  vestiture  of  double  rows  of  round  to  oval  white,  pale  ferruginous 
and  sometimes  somewhat  darker  ferruginous  recumbent  scales,  and  single  median  rows  of  nar- 
rower scales  on  each  elytral  interspace.  These  conditions  are  probably  apotypic. 

The  Plesiotypic  “Itychus”  Stock  (Fig.  442). 

Direction  of  transformation  series:  plesiotypic  (=simple)  to  apotypic  (=complex),  or  the 
reverse?  — When  species  of  Sibinia  are  compared,  one  is  immediately  impressed  by  the  con- 
trasts in  morphological  complexity  exhibited  by  different  members  of  the  group.  Most  species 
are  unicolorous  or  have  somber  colors  and  patterns,  and  lack  really  distinctive  structural  features. 
By  contrast,  others  have  complex  patterns  of  variously  colored  scales  and  several  have  prominent 
structural  modifications.  Most  distinctive  of  all  is  a group  of  species  characterized  by  relatively 
large  size,  robust  form,  and  apotypic  characters  states  1,2,  and  9 (as  described  in  appendix  II). 
Three  species  exhibiting  this  combination  of  character  states,  S.  vosei,  S.  grisea,  and  S.  fulva, 
were  placed  by  Kissinger  (1962)  in  Itychus.  I assumed  initially  that  these  “Itychus  characters” 
were  apotypic  because  they  seemed  to  be  confined  among  tychiines  to  these  three  species. 

When  other  species  ( S . impensa,  S.  amplificata,  S.  bufemoratoides,  S.  bufemorata,  S.  grandis, 

S.  warneri,  S.  alvarengae,  S.  distorta,  and  S.  griseoides),  all  South  American,  were  found  to 
have  most  or  all  of  the  “Itychus  characters”,  it  appeared  that  these  also  belonged  to  Itychus 
and  that  the  group  was  monophyletic.  It  was  also  observed  however,  that  many  Sibinia  exhibit 
what  appear  to  be  intermediate  stages  in  expression  of  the  “Itychus  characters”.  These  were 
interpreted  as  intermediate  stages  in  morphoclines,  but  there  seemed  to  be  several  different 
parallel  morphoclines.  Since  the  more  prominent  expression  of  the  “Itychus  characters”  was 
considered  apotypic,  I assumed  that  a transformation  from  simple  to  complex  was  also  a trans- 
formation from  plesiotypic  to  apotypic.  But  that  meant  that  some  transformations  had  to  be 
the  reverse,  in  other  words,  transformations  from  complex  to  simple  were  transformations 
from  plesiotypic  to  apotypic.  Aside  from  the  problem  of  arranging  the  morphoclines,  it  was 
difficult  to  decide  which  of  the  various  morphoclines  was  the  one  by  which  the  “Itychus 
characters”  were  acquired  and  which  were  reduction-loss  sequences. 

This  problem  was  initially  resolved  by  treating  the  variegata  group  as  the  most  plesiotypic 
of  all  Sibinia.  The  members  of  this  group  are  similar  to  some  North  American  species  of 
Ty chius  assigned  to  th q semisquamosus  group  (Clark  1971).  Consequently,  th t semis quamosus 
group  and  Sibinia  were  inferred  to  be  sister  groups,  the  variegata  group  the  earliest  branch 
derived  from  the  Sibinia  stem  ancestor.  Then  a sequence  (the  rotundata-suturalis  stock)  was 
assembled  which  appeared  to  represent  a simple  to  complex-plesiotypic  to  apotypic  transfor- 
mation series  running  from  southwestern  United  States  and  Mexico  (where  variegata  group 
members  occur),  through  Middle  America,  to  South  America,  where  Itychus  was  inferred  to 
have  arisen.  The  somewhat  belated  discovery  of  the  sister  group  of  the  variegata  group  in 
Argentina,  and  the  discovery  in  Africa  of  the  sororius  group  of  Tychius,  the  sister  of  all  Sibinia, 
indicated  that  this  scheme  was  untenable.  Of  greater  importance,  these  discoveries  made  it 
evident  that  the  relatively  complex  “Itychus  characters”,  instead  of  being  the  most  apotypic 
states  in  Sibinia,  are  actually  plesiotypic  for  the  genus. 

It  is  now  evident  that  species  exhibiting  pronounced  expression  of  “Itychus  characters” 
have  changed  relatively  little  from  the  Sibinia  ancestral  stock.  It  also  appears  that  this  “Itychus  ” 
stock  arose  in  South  America,  and  that  it  has  produced  an  array  of  forms  in  which  the  “Itychus 
characters”  as  well  as  several  other  morphological  features  are  reduced  or  absent.  In  other 
words,  it  appears  that  most  observed  transformations  are  in  the  direction  of  plesiotypic=complex. 
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Fig.  442,  Reconstructed  phytogeny  of  the  major  Sibinia  lineages  (the  Tychius  sororius  group  is  the  sister  group  of  the  genus 
Sibinia);  see  text  and  appendix  II. 
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to  apotypic=simple,  and  that  this  transformation  has  occurred  repeatedly  in  different  lineages. 
This  hypothesis  accounts  for  the  presence  of  what  appear  to  be  remnants  of  “Itychus  characters”, 
such  as  the  tendency  in  many  different  species  for  the  hind  margin  of  the  eye  to  be  raised  to 
various  degrees,  scattered  throughout  the  genus.  It  also  appears  to  be  well  correlated  with  what 
is  known  about  the  geological  history  of  the  Neotropical  Region  and  reconstructions  of  the 
history  of  its  flora. 

Reduction  of  prominent  characters:  bud  and  seed  predators.  — Much  of  the  postulated  re- 
duction of  the  “Itychus  characters”  and  other  characters  in  Sibinia  can  be  explained  in  terms 
of  the  life  histories  of  the  species.  Among  Mimosoideae-associated  Sibinia  (subgenus  Micro- 
ty Chius'),  two  distinct  life  history  categories  are  distinguished:  (1)  seed  predators,  and  (2)  bud 
predators.  Two  features  of  importance  to  phylogeny  are  evident:  (1)  seed  predators  are  larger 
than  bud  predators,  and  (2)  some  of  their  structural  features  are  more  pronounced,  their  scale 
patterns  more  distinct.  The  seed  predator  habit  is  inferred  to  be  plesiotypic  on  the  basis  of 
ex-group  comparisons  with  Tychius  and  Lignyodini  members.  All  lignyodines  whose  life  histories 
are  known  develop  in  fruit  of  their  hosts  (Oleaceae  and  Rubiaceae,  Clark  et  al.  1977);  almost 
all  Tychius  whose  life  histores  are  known  are  seed  predators  (of  papilionoid  legumes),  none  are 
known  to  develop  in  flower  buds  (see  Clark  and  Burke  1977). 

Bud  predators  as  well  as  seed  predators  are  represented  in  all  major  lineages  and  in  nearly 
every  species  group  of  the  subgenus  Micro  tychius.  Bud  and  seed  predators  are  frequently  en- 
countered at  the  same  time  on  the  same  plant  (microsympatry,  Table  3,  p.  104).  Members  of 
these  microsympatric  bud-seed  predator  pairs  are  sometimes  easily  recognized  as  belonging 
to  the  same  species  group.  Many  of  the  bud  predators  appear  to  be  reduced  versions  of  the 
seed  predator  member  of  the  pair,  although  in  all  instances  there  are  structural  modifications 
in  one  or  the  other  which  indicate  that  the  two  are  good  species  and  not  ecophenotypes 
(phenotypic  differences  expressed  in  conspecific  individuals  resulting  from  different  environ- 
mental conditions).  The  shift  from  seeds  to  buds  as  the  site  of  larval  development  must  have 
occurred  independently  several  times.  I have  not  observed  cases  of  obvious  intermediacy— most 
species  are  easily  categorized  as  either  bud  or  seed  predators,  not  both.  Thus,  reduction  in 
structural  complexity  associated  with  reduction  in  overall  size  resulting  from  the  shift  from 
seeds  to  buds  as  the  larval  developmental  site  probably  accounts  for  a good  deal  but  not  all 
of  the  apparent  reduction  in  morphological  features  observed  in  Sibinia;  reduction  of  promin- 
ent features  in  various  seed  predator  Sibinia  is  not  readily  explainable. 

In  summary,  some  of  the  most  complex  and  pronounced  character  states  in  Sibinia  are  ap- 
parently plesiotypic  for  the  group.  These  prominent  plesiotypic  features  are  referred  to  as 
“Itychus  characters”  because  the  species  possessing  them  were  placed  in  the  genus  Itychus 
by  Kissinger  (1962).  The  species  exhibiting  these  characters  form  a distinct  paraphyletic  group, 
the  “Itychus”  stock.  Much  evolution  in  other  Sibinia  has  apparently  been  accompanied  by 
reduction  and  eventual  loss  of  the  “Itychus”  and  other  characters.  Some  reduction  is  attribut- 
able to  reduction  in  overall  body  size  associated  with  the  shift  in  the  site  of  l arval  development 
from  seeds  to  flower  buds.  Because  of  this  reduction,  many  Sibinia  cannot  be  associated  with 
their  respective  lineages  without  reference  to  species  exhibiting  intermediate  character  states. 

This  has  made  determination  of  many  phylogenetic  relationships  difficult,  subjective,  or  im- 
possible, hence  the  phylogeny  is  only  partially  reconstructed. 

Radiation  of  the  “Itychus”  Stock  (Fig.  442). 

The  Sibinia  stem  ancestor  (ancestor  2)  was  characterized  by  apotypic  states  4-10  (appendix 
II).  With  this  combination  of  characters  as  well  as  apotypic  states  1—3,  this  ancestor  resembled 
species  assigned  to  the  ’’Itychus  ” stock.  Ancestor  2 was  probably  South  American  and  probably 
had  an  Acacia  host  which  belonged  to  a section  of  that  genus  recognized  by  some  authors  as  the 
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genus  Senegalia;  although  hosts  of  South  American  “Itychus”  are  unknown,  all  three  North 
American  members  of  the  group  have  Acacia  (Senegalia)  hosts.  It  was  probably  an  element 
of  the  deciduous  or  semideciduous  forest  which  occupied  south-central  South  America  during 
the  early  Tertiary,  Solbrig’s  (1976)  “Tertiary-Chaco  paleoflora”. 

Ancestor  2 produced  the  ancestor  of  the  sulcifera-variegata  lineage  (ancestor  10)  whose 
Acacia  host  was  probably  an  element  of  the  xerophytic  Monte  vegetation  which  developed 
from  the  Chaco-Tertiary  paleoflora  during  the  late  Tertiary  in  what  is  now  northern  Argentina.  | 
The  sulcifera-variegata  lineage  appears  to  have  expanded  across  the  tropics  via  the  dry  inter- 
mountain valleys  and  lee  slopes  of  the  Andes  into  North  America. 

Ancestor  3 apparently  gave  rise  to  several  species,  groups  of  species,  and  lineages  which  are 
depicted  as  having  arisen  simultaneously.  This  depiction  reflects  my  inability  to  find  evidence 
for  more  complete  reconstruction  of  the  phylogeny,  and  is  probably  also  an  indication  that 
the  South  American  Sibinia  fauna  is  very  incompletely  represented  in  the  present  study.  Some 
descendants  of  ancestor  3 (S.  impensa,  S.  amplificata,  S.  bufemorata,  S.  bufemoratoides ) exhibit’: 
numerous  “Itychus  characters”,  whereas  others  ( S . distorta,  S.  schwarzi,  and  some  rotundata- 
championi  lineage  and  grandis  group  members)  have  few.  All  others  (other  rotundata-championi  \ 
lineage  and  grandis  group  members,  S.  longirostris,  S.  casteroides,  and  S.  galbina ) have  no 
recognizable  “Itychus  characters”  but  are  inferred  to  have  arisen  from  ancestor  3 because  of 
evident  relationship  to  species  which  do  (some  grandis  group  and  rotunda- championi  lineage 
members)  or  because  I cannot  find  evidence  of  sister  group  relationships  between  them  and 
other  known  Sibinia  ( S.  castoroides,  S.  longirostris,  S.  galbina).  Ancestor  3 was  apparently 
associated  with  more  mesic  South  American  savanna  vegetation  which  developed  into  the 
Campos  Cerrados  and  related  savanna  formations  which  occupy  much  of  Brazil  today  (see 
Hueck  & Siebert  1972).  The  Brazilian  Campos  Cerrados  today  have  a far  greater  concentration 
of  “Itychus”  stock  members  than  any  other  single  region.  Apparently,  all  extant  Sibinia,  with 
the  exception  of  the  sulcifera-variegata  lineage  are  derived  from  this  Campos  Cerrados  “Itychus” 
stock  which  expanded  throughout  the  neotropics.  Descendants  of  this  stock  also  radiated  into 
the  semi-arid  and  arid  South  American  Monte  and  North  American  Sonoran,  Mohavean,  and 
Chihuahuan  semi-deserts  where  they  became  sympatric  with  sulcifera-variegata  lineage  members.  I 
Further  collecting  in  South  America,  especially  Brazil,  will  probably  result  in  discovery  of  addi- 
tional species  which  may  make  possible  a more  detailed  reconstruction  of  the  phylogeny  of  the  | 
species  and  groups  derived  from  ancestor  3. 

Ancestor  4 gave  rise  to  S.  grisea,  a species  of  the  Campos  Cerrados  of  Brazil,  and  of  Mexico  1 
and  Central  America,  which  is  (in  Mexico)  a bud  predator  of  Acacia  paniculata.  South  American 
males  of  this  species  have  the  apex  of  the  median  lobe  entire  as  do  other  “Itychus”,  but  Mexican 
males  have  the  apex  slightly  sclerotized  (Fig.  87).  Reduction  of  sclerotization  of  the  apex  of 
the  median  lobe  is  a group  trend  in  Sibinia  and  is  undoubtedly  an  apotypic  condition.  Reduction 
has  apparently  occurred  in  Mexican  populations  of  S.  grisea,  and  may  indicate  that  the  species 
arose  in  South  America  and  dispersed  into  Central  America  and  Mexico. 

Ancestor  5 gave  rise  to  the  bud  predator  S.  griseoides  of  northern  Argentina,  and  to  ancestor 
6 which  produced  S.  warneri,  a Brazilian  seed  predator. 

Ancestor  7 gave  rise  to  the  pulcherrima  group.  The  ancestor  of  this  group  (ancestor  62)  which 
has  species  in  the  circum-Caribbean  Region  and  in  Brazil,  probably  left  the  plesiotypic  Acacia 
host  association  and  acquired  a host  in  the  genus  Pithecellobium.  Reduction  and  loss  of  ‘Itychus 
characters”  apparently  occurred  rapidly  as  the  group  expanded  and  differentiated  as  discussed 
below.  Ancestor  7 also  gave  rise  to  ancestor  8 which  occurred  in  South  America  where  it  gave 
•rise  to  a Brazilian  seed  predator,  S.  alvarengae. 

Ancestor  9 was  probably  Middle  American.  It  gave  rise  to  several  species  whose  relation- 
ships are  not  fully  determined.  Two  of  these,  S.  vosei  of  southern  Mexico  and  northern  Central 
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America,  and  S.  fulva  or  southwestern  United  States  and  Northern  Mexico  are  Acacia  seed 
predators.  S.  vosei  expresses  many  “Itychus  characters”  and  has  probably  diverged  little  from 
ancestor  9,  but  S.  fulva  is  characterized  by  reduction  of  some  (rItychus  characters”:  the  head 
is  only  feebly  constricted,  the  postocular  lobes  of  the  pronotum  weakly  developed,  the  median 
portion  of  sterna  1—4  of  the  male  only  shallowly  concave,  the  scales  unmodified,  and  the 
femora  not  channeled  beneath.  S.  fulva  is  probably  more  recently  derived  from  the  “Itychus” 
ancestor,  having  become  associated  with  the  flora  of  the  temperate  U.S.— Mexican  High  Plateau. 
Two  groups  of  bud  predators,  the  chichimeca  and  melina  groups  probably  also  arose  from 
ancestor  9 in  Middle  America,  but  are  represented  today  in  Middle  as  well  as  in  South  America. 
The  ancestor  of  the  melina  group  (ancestor  69)  possibly  left  the  plesiotypic  Acacia  host  associ- 
ation and  acquired  a Mimosa  host.  These  groups  are  discussed  in  detail  below. 

Evidence  that  the  subgenus  Sibinia  is  derived  from  ancestor  9 is  weak.  A few  species  in  the 
subgenus  exhibit  what  appear  to  be  apotypic  states  21—22  in  reduced  condition,  but  no  sub- 
genus Sibinia  members  exhibit  apotypic  states  1—3,  7—10,  or  12—20,  inferred  in  ancestors  1-9. 
Nevertheless,  similarity  of  the  median  lobe  in  subgenus  Sibinia  members  (Figs.  419-426)  to 
that  of  the  chichimeca  group  member  S.  azteca  (Fig.  388)  (almost  certainly  derived  from 
ancestor  9)  could  possibly  be  the  result  of  parallel  reduction  from  the  same  ancestral  stock 
(ancestor  9).  Subgenus  Sibinia  members  are  most  divergent  and  diverse  in  the  Old  World  and 
have  non-legume  hosts. 

The  sulcifera-variegata  lineage  (Fig.  443). 

I found  no  striking  synapotypic  features  which  could  be  inferred  for  the  ancestor  of  the 
sulcifera  and  variegata  groups  (ancestor  10),  but  overall  similarity  of  seed  predator  members 
of  the  two  groups  ( S . sulcifera,  S.  asulcifera,  and  S.  variegata ) is  so  great  that  there  is  little 
doubt  that  they  are  sister  groups.  Furthermore,  bud  predator  members  of  the  lineage  are  very 
similar  to  the  seed  predators  and  are  easily  assigned  to  one  or  the  other  of  the  two  groups. 
Members  of  the  sulcifera  group  occur  in  the  Monte  and  adjacent  “Western  Chacorandes” 
regions  (see  Hueck  and  Siebert  1972)  of  Argentina,  as  well  as  in  North  America  in  the  Sonoran, 
Mohavean,  and  Chihuahuan  Desert  Regions  and  in  the  arid  Valley  of  Tehuacan,  Mexico. 
Variegata  group  members  are  known  only  from  the  Chihuahuan  Desert  and  surrounding 
Mesquite-Grassland  Zone  of  Mexico  and  southwestern  United  States  and  the  Rio  Balsas  drain- 
age basin  of  southern  Mexico.  Ancestor  10  probably  had  an  Acacia  host  as  did  ancestor  2. 
Members  of  the  sulcifera  group  have  hosts  in  the  genera  Acacia  and  Prosopis;  variegata  group 
hosts  are  all  species  of  Acacia.  Prosopis-  associated  members  of  the  lineage  appear  to  form  a 
monophyletic  subgroup  of  the  sulcifera  group.  The  ancestral  Acacia  host  was  probably  a xero- 
phyte  in  the  Pliocene  vegetation  which  gave  rise  to  the  extant  vegetation  of  the  Argentinean 
Monte.  Occurrence  of  sulcifera  and  variegata  group  members  in  North  America  can  be  attributed 
to  Pliocene  or  post-Pliocene  expansion  across  the  tropics  along  the  slopes  of  the  rising  Andean 
Cordillera. 

The  sulcifera  group.—  The  ancestor  of  the  sulcifera  group  (ancestor  11)  gave  rise  to  the  large 
distinctive  S.  sulcifera  which  probably  occurs  in  Mexico  (the  only  known  specimens  were  inter- 
cepted in  quarantine  at  the  U.S.-Mexican  Border),  but  whose  host  is  unknown.  Ancestor  12 
produced  ancestors  13  and  15.  Both  of  these  gave  rise  to  North  American  species;  13 
gave  rise  to  South  American  species.  Although  S.  sulcifera,  the  most  “Itychus”-like  member 
of  the  lineage  is  North  American,  it  appears  more  likely  that  the  lineage  arose  from  South 
American  stock  which,  as  discussed  above,  became  associated  with  a xerophytic  host  in  the 
developing  Argentine  Monte.  Ancestor  13  probably  gave  rise  to  the  North  American  predator 
of  Prosopis  buds,  S.  setosa,  and  to  ancestor  14.  Ancestor  14  was  probably  South  American 
and  there  gave  rise  to  S.  sulcifera,  a seed  predator,  and  S.  concava,  a bud  predator.  Close  overall 
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resemblance  of  these  two  species  to  each  other  indicates  that  they  are  a microsympatric  bud- 
seed  predator  pair.  Specimens  of  S.  concava  were  reportedly  collected  on  Prosopis,  and  I be- 
lieve that  Prosopis  is  the  host  of  S.  asulcifera  as  well,  even  though  labels  on  the  only  known 
specimens  indicate  occurrence  on  several  different  plants.  The  close  overall  resemblance  of 
S.  asulcifera,  S.  concava,  and  S.  setosa  to  each  other,  along  with  the  known  Prosopis  association 
of  the  latter  two  is  evidence  that  the  three  species  form  a monophyletic  group  even  though 
no  marked  synapomorphies  could  be  found  to  support  this  hypothesis. 

Ancestor  15  gave  rise  to  two  bud  predators,  S.  cuauthemoc  of  the  Valley  of  Tehuacan, 

Mexico,  and  S.  transversa  of  southwestern  United  States.  These  retain  the  plesiotypic  Acacia 
host  association.  I 
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Fig.  443,  Reconstructed  phylogeny  of  the  Sibinia  sulcifera,  variegata,  and  grandis  groups;  see  text  and  appendix  II. 
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The  variegata  group.—  The  variegata  group  ancestor  (ancestor  16)  was  probably  an  Acacia 
seed  predator  in  the  xerophytic  forest  component  of  the  Madro-Tertiary  geoflora  (see  Axelrod 
1958)  of  southwestern  North  America.  Three  subgroups  are  indicated:  a seed  predator,  S.  var- 
iegata, and  two  vicariant  bud  predator  sister  pairs,  S.  simplex  and  S.  triseriata;  and  S.  ruidula 
and  S.  schaefferi.  I found  no  indication  of  sister  group  relationships  among  these  three  compon- 
ents. The  known  Acacia  hosts  of  variegata  group  members  are  characterized  by  an  inflorescence 
of  yellow  flowers  in  a congested  globose  head.  These  probably  form  a natural,  although  to  my 
knowledge,  not  formally  recognized  group.  The  distributions  of  two  of  these,  A.  neovernicosa 
and  A.  constricta,  coincide  with  the  limits  of  the  Chihuahuan  “hot”  desert  (see  Shelford  1963) 
and  the  species  are  frequently  found  side  by  side;  A constricta  also  occurs  south  of  the  Mexican 
Trans- Volcanic  Sierra.  Isely  (1969)  suggested  that  A.  neovernicosa,  a diploid,  is  ancestral  to 
A.  constricta,  a tetraploid,  so  it  is  not  surprising  that  S.  variegata  and  S.  simplex  are  both  as- 
sociated with  both  plant  species.  Neither  weevil  species  is  known  from  south  of  the  Trans- 
Volcanic  Sierra,  however. 

The  other  three  variegata  group  members  are  bud  predators  of  A.  farnesiana  and  A.  schaffneri. 

These  acacias  occur  in  the  mesquite  and  Acacia  grassland  zones  which  surround  the  Chihuahuan 
“hot”  desert.  Both  of  them,  or  closely  allied  forms  (they  are  allied  to  A.  farnesiana  and  A. 
tortuosa  (L.)  Willd.  which  Isley  (1969)  considers  to  be  restricted  to  the  West  Indies)  also 
occur  in  Mexico  south  of  the  Trans- Volcanic  Sierra  as  well  as  in  Central  America  and  northern 
South  America.  They  are  frequently  sympatric,  at  least  where  I have  observed  them  in  the 
United  States  and  Mexico,  and  the  weevils  associated  with  them  apparently  have  no  preference 
for  one  or  the  other.  Members  of  the  variegata  group  exhibit  microsympatry  within  the 
Chihuahuan  “hot”  desert  and  surrounding  grassland  zones,  parapatry  between  those  two  zones, 
and  allopatry  between  them  and  the  Arid  Tropical  Scrub  south  of  the  Trans-Volcanic  Sierra. 

The  weevils  exhibit  vicariance  patterns  between  the  three  vegetation  zones,  and  between  com- 
ponents of  two  host  complexes  (A.  neovernicosa  and  A.  constricta  from  one  complex.  A.  schaf- 
fneri and  A.  farnesiana  the  other).  The  bud  predator  S.  triseriata,  which  occurs  on  A.  schaffneri 
in  the  Acac/a-Grassland  Zone  of  southern  Texas  and  northeastern  Mexico,  is  sister  to  the  bud 
predator  S.  simplex  whose  hosts,  A.  constricta  and  A.  neovernicosa,  are  elements  of  the 
Chihuahuan  “hot”  desert  flora.  The  members  of  the  other  bud  predator  sister  pair,  S.  ruidula 
and  S.  schaefferi,  are  both  associated  with  A.  schaffneri  and  A.  farnesiana,  but  S.  ruidula  occurs 
north,  S.  schaefferi  south  of  the  Mexican  Trans-Volcanic  Sierra. 

Sibinia  bufemoratoides  and  the  grandis  group  (Fig.  443). 

The  grandis  group  is  a heterogeneous  assemblage  of  species,  many  of  which  do  not  appear 
to  be  closely  related,  an  indication  that  many  members  of  the  group  are  either  extinct  or  re- 
main to  be  discovered.  S.  grandis  has  several  “Itychus  characters”  but  the  remaining  six  species 
assigned  to  the  group  are  assumed  to  have  secondarily  lost  most  or  all  of  those  plesiotypic 
features. 

Ancestor  17,  like  ancestor  3,  probably  occurred  in  South  America  in  the  Campos  Cerrados 
or  related  formations.  It  gave  rise  there  to  S.  bufemoratoides  of  Brazil,  a member  of  the 
“Itychus  stock”  in  which  apotypic  states  30  and  31  are  only  feebly  expressed  and  to  ancestor 
18.  The  descendants  of  ancestor  18  constitute  the  grandis  group. 

Ancestor  18  probably  resembled  S.  grandis,  a seed  predator  of  southeastern  Brazil  which  has 
reduced  “Itychus  characters”  including  feebly  constricted  head  and  feebly  developed  postocular  lobes. 
The  distally  inflated  femora  of  S.  grandis  bear  no  resemblance  to  the  large,  ventmlly  channeled 
“Itychus”  femora  (apotypic  state  9)  of  S.  bufemoratoides,  and  apparently  represent  an  apotypic 
simplification.  The  bud  predator  A glomerata  is  tentatively  associated  with  S.  grandis  because 
the  two  occur  in  the  same  geographical  area  and  are  similar  enough  to  be  a microsympatric 
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bud-seed  predator  pair;  their  host  is  unknown. 

Ancestor  1 9 gave  rise  to  S.  mundururu  of  the  Caatinga  Region  of  northeastern  Brazil  and 
possibly  to  ancestor  20.  These  retain  no  “Itychus  characters”  except  for  armature  of  minute 
asperities  on  the  internal  sac,  but  S.  mundururu  does  resemble  S.  grandis  in  form  and  in  scale 
color  and  pattern.  The  descendants  of  ancestor  20,  S.  pullipes  and  S.  nigripes  are  probably  a 
seed-bud  predator  sister  pair  and  probably  have  the  same  or  closely  related  hosts.  Both  occur 
in  the  Campos  Cerrados  of  eastern  Brazil.  They  resemble  each  other  very  closely  but  do  not 
resemble  S.  grandis  or  S.  mundururu,  and,  since  apotypic  state  34  is  not  unique  to  S.  mundururu 
S.  pullipes , and  S.  nigripes,  the  relationship  of  the  latter  two  to  S.  mundururu  is  questionable. 

The  inferred  descendants  of  ancestor  21,5'.  furfurosa  and  S.  Solaris,  resemble  each  other 
closely  and  are  probably  a sister  pair  of  seed-bud  predators  ( S . furfurosa  is  largest).  Both  occur 
in  the  West  Indies;  S.  Solaris  is  also  known  from  Quintana  Roo,  Mexico.  Their  host  or  hosts  are 
unknown. 

The  rotundata-suturalis  and  hispida  stocks  (Fig.  444). 

The  history  of  these  paraphyletic  groups  is  interpreted  as  a series  of  vicariance  events  which 
accompanied  expansion  from  South  America  into  Central  America  and  then  into  North 
America,  followed  by  radiation  of  the  championi  lineage  (cladistically  part  of  the  group) 
throughout  Mexico  and  Central  America  and  back  into  South  America  (Fig.  453).  The  sequ- 
ence of  these  events  is  inferred  on  the  basis  of  morphological,  host,  and  chorological  relation- 
ships of  seed  predator  members  of  the  stock.  It  is  marked  by  step-wise  reduction  and  eventual 
loss  of  “Itychus  characters”  in  the  member  taxa,  beginning  with  the  “Itychus”-like  S.  rotundata 
and  S.  tropidorhyncha  of  Panama,  through  S.  suturalis  of  southwestern  United  States  which 
retains  a few  “Itychus”  features,  to  the  championi  lineage  which  retains  only  vestiges  of 
“Itychus  characters”.  The  positions  of  several  branching  points  in  this  lineage  are  determined 
on  the  basis  of  negative  reduction-loss  morphological  evidence,  but  the  sequence  agrees  with 
chorological  and  host  relationships.  Although  some  bud  predators  have  apomorphies  which 
indicate  their  sister  group  relationships  to  various  seed  predators,  most  do  not  express  those 
apotypic  states  which  indicate  sister  group  relationships  among  the  seed  predators  themselves. 
Hosts,  known  for  several  North  American  members  of  the  lineage,  include  species  of  Calliandra 
and  Lysiloma  (both  Ingaeae)  and  Mimosa  (Mimoseae).  The  lineage  ancestor  probably  had  a 
host  in  the  tribe  Ingaeae,  as  do  the  “Itychus”-like  S.  tessellata  and  S.  candidata,  but  hosts  of 
the  more  plesiotypic  S.  rotundata,  S.  tropidorhyncha,  and  S.  altensis  are  unknown.  Ingaeae 
and  Mimoseae  are  probably  apotypic  host  associations  as  contrasted  with  the  plesiotypic 
“Itychus”  A cacia  association. 

In  the  following  discussion  the  history  of  the  rotundata-suturalis  stock  is  outlined  in  terms 
of  evidence  provided  by  seed  predator  members  of  the  group,  followed  by  discussion  of  bud 
predator  members.  The  hispida  stock  is  discussed  separately. 

The  rotundata-suturalis  stock.—  Although  the  ancestor  of  this  stock  (ancestor  22)  retained 
many  “Itychus  features”,  it  was  characterized  by  loss  of  apotypic  state  2,  and  significant  re- 
duction of  3,  9,  and  10.  It  produced  S.  rotundata  of  Panama  and  ancestor  24.  The  latter  was 
characterized  by  loss  of  apotypic  state  10,  but  otherwise  was  similar  to  ancestor  22  (especially 
since  it  retained  the  plesiotypic  tessellate  scale  pattern).  It  gave  rise  to  the  Panamanian 
S.  tropidorhyncha. 

As  the  stock  expanded  northward  it  gave  rise  to  ancestor  27  which  produced  the  Guatemalan 
S.  altensis.  This  seed  predator,  characterized  by  loss  of  apotypic  state  3,  closely  resembles 
S.  tropidorhyncha.  Ancestor  27  also  gave  rise  to  ancestor  28  in  which  those  conditions  inferred 
in  the  ancestor  of  the  rotundata-championi  lineage  ancestor,  apotypic  states  37-39,  were 
secondarily  lost.  This  ancestor  gave  rise  to  S.  tessellata  which  has  hosts  in  the  plant  genus 
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Calliandra  in  the  Tropical  Deciduous  and  Thorn  Forest  vegetation  zones  of  Mexico  and  Guatemala. 
That  species  resembles  S.  altensis  of  Guatemala  in  form,  vestiture,  and  genitalic  characters,  but 
is  characterized  by  complete  reduction  of  apotypic  states  2 and  9. 

Although  resembling  S.  tessellata  in  form,  ancestor  30  had  lost  the  plesiotypic  tessellate  scale 
pattern.  It  gave  rise  to  the  Mexican  S.  candidata  which  occurs  on  Lysiloma  divaricata  (Ingaeae) 
in  the  Tropical  Deciduous  Forest  Zone  of  Mexico.  It  also  gave  rise  to  ancestor  33  which  gave 
rise  to  S.  suturalis,  a varied  species  or  species  complex  whose  members  retain  the  robust  convex 
“Itychus”body  form  and  have  slightly  raised  eyes,  but  have  lost  the  other  plesiotypic  “Itychus 
characters”.  S.  suturalis  has  penetrated  the  temperate  Chihuahuan  Desert  and  surrounding 
mesquite  grassland  zone  of  northern  Mexico  and  southwestern  United  States,  and  ranges 
further  north  than  any  other  rotundata-suturalis  stock  members.  One  of  its  various  forms 
resembles  S.  candidata  very  closely  and  probably  is  the  most  plesiotypic.  This  form  occurs  in 
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Fig.  444.  Reconstructed  phylogeny  of  the  Sibinia  rotundata-suturalis  and  hispida  stocks;  see  text  and  appendix  II. 
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southern  Mexico  where  it  is  sympatric  but  not  microsympatric  with  S.  candidata  (it  occurs 
on  Mimosa  benthami). 

The  seed  predator  S.  dorsena  obviously  belongs  to  the  rotundata-suturalis  stock  (it  expresses 
apotypic  states  37-39),  but  does  not  fit  into  the  chorological  pattern  described  above.  It  is 
known  only  from  the  Amazon  Basin  of  Brazil.  It  differs  somewhat  in  form  and  scale  color  from 
the  species  in  the  transformation  series  described  above,  but  like  some  members  of  that  series, 
exhibits  loss  of  apotypic  state  3 and  reduction  of  apotypic  states  2 and  9.  Perhaps  ancestor  22 
was  South  American  and  S.  dorsena  represents  a lineage  also  descended  from  that  ancestor  in 
which  parallel  reduction  and  loss  of  “Itychus  characters”  occurred.  Alternatively,  S.  dorsena 
may  have  arisen  in  Central  America  after  divergence  of  ancestor  24,  and  secondarily  dispersed 
to  South  America. 

Several  bud  predators  are  apparently  sister  to  various  seed  predators  of  the  rotundata- 
suturalis  stock;  although,  as  stated  above  they  do  not  exhibit  all  of  the  apotypic  states  inferred 
in  the  ancestor  of  that  group  (ancestor  22).  Two  bud  predators  which  closely  resemble  each 
other  are  S.  calvata  of  Panama  and  S.  barberi  of  Guatemala.  Their  common  ancestor  is  depicted 
as  haying  arisen  simultaneously  with  S.  rotundata  from  ancestor  22,  although  the  former  may 
have  arisen  from  either  ancestor  24  or  27.  Both  bud  predators  express  apotypic  state  37  (re- 
duced), but  not  apotypic  states  38  and  39. 

The  bud  predator  S.  tessellatopsis  closely  resembles  the  seed  predator  S.  tessellata,  but  is 
smaller  and  lacks  the  tessellate  pattern  of  light  and  dark  scales.  A posteromedian  transverse 
band  of  white  scales,  prominent  in  S.  tessellata,  is  also  distinctly  indicated  in  S.  tessellatopsis. 
The  two  were”microsympatric  on  Calliandra  in  the  state  of  Veracruz,  Mexico.  The  Panamanian 
S.  aurifera  (host  unknown)  lacks  the  band  of  white  scales  and  is  associated  with  S.  tessellata 
and  S.  tessellatopsis  on  the  basis  of  resemblance  to  the  latter. 

The  bud  predators  S.  gry.pa  and  S.  albidula  occur  on  Lysiloma  divaricata  along  with  the 
seed  predator  S.  candidata.  The  bud  predators  bear  a strong  general  resemblance  to  each 
other  and  are  probably  sister  species.  They  do  not  closely  resemble  S.  candidata,  however, 
and  their  sister  group  relationship  to  that  seed  predator  is  inferred  on  the  basis  of  shared  host 
alone.  They  do  resemble  other  rotundata-suturalis  stock  bud  predators  in  having  the  hind 
margin  of  the  eye  distinctly  (although  feebly)  raised,  the  eye  flat  and  tilted  slightly  forward, 
but  these  are  plesiotypic  conditions. 

The  bud  predator^,  santarem  and  the  seed  predator  S.  dorsena  may  also  be  a microsympatric 
bud-seed  predator  pair.  Their  host  or  hosts  are  unknown  but  the  only  known  specimens  of 
both  species  bear  identical  labels.  Phenetic  similarity  between  the  adults  of  the  two  species  is 
slight,  but  I can  find  nothing  to  indicate  that  S.  santarem  is  sister  to  any  other  Sibinia. 

The  hispida  stock.  — This  is  a heterogeneous  assemblage  of  bud  predators.  Some  members 
of  the  group  occur  in  Central  America  but  most  occur  in  Mexico  and  southwestern  United 
States.  The  inferred  sister  group  relationship  of  the  hispida  stock  and  S.  suturalis  is  based  solely 
on  the  fact  that  they  share  several  hosts  (Tables  1 and  3,  p.  99  and  104).  Ancestor  35  probably 
occurred  south  of  the  Mexican  Trans- Volcanic  Sierra  where  it  gave  rise  to  ancestor  36.  The 
descendants  of  that  ancestor,  S,  stricticomula  and  S.  albiduloides,  are  microsympatric  bud 
predators  of  Mimosa  benthami  in  the  Balsas  Basin-Valley  of  Tehuacan  region  just  south  of  the 
Trans- Volcanic  Sierra.  In  the  sister  branch,  ancestor  37  gave  rise  to  S.  inflata,  also  of  the  Balsas 
Basin  (state  of  Morelos,  Mexico),  and  to  ancestor  38,  probably  of  Guatemala.  The  latter  gave 
rise  to  the  bud  predator  S.  obrienorum  (which  retained  apotypic  state  47)  and  possibly  to 
S.  criniventer  which  lacks  both  apotypic  states  45  and  47  but  is  apparently  microsympatric 
with  S.  obrienorum  on  Mimosa  platycarpa. 

Ancestor  39  was  probably  an  element  of  tropical  Mexican  Arid  Tropical  Scrub  or  Tropical 
Deciduous  Forest  zones.  It  gave  rise  to  S.  bothrosterna  (host  unknown)  which  occurs  south 
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of  the  Trans- Volcanic  Sierra  in  Chiapas,  and  to  S.  aulacis  which  occurs  on  Mimosa  eurycarpa 
on  and  north  of  the  Trans-Volcanic  Sierra.  Males  of  the  former  species  retain  the  plesiotypic 
condition  of  internal  sac  armed  throughout  with  large  spines,  but  males  of  S. aulacis  have  highly 
modified  genitalia.  Ancestor  39  also  produced  S.  hispida  on  the  U.S.— Mexican  High  Plateau 
and  the  sibinioides  complex  with  members  on  the  High  Plateau  and  in  the  Balsas  Basin-Valley 
of  Tehuacan  region.  A vicariance  pattern  with  S.  bothrosterna  in  southern  Mexico,  S.  hispida 
on  the  Plateau,  and  S.  aulacis  in  the  intervening  area  is  apparent. 

The  sibinioides  complex  probably  shared  a recent  common  ancestor  with  S.  hispida  as  in- 
dicated by  strong  overall  similarity  of  S.  hispida  to  several  sibinioides  complex  members,  and 
the  fact  that  S.  hispida  shares  hosts  with  some  members  of  that  group  (Table  1 , p.  99).  The 
sternal  channel  inferred  in  ancestor  39  is  not  present  in  the  sibinioides  complex  nor  in  S.  hispida, 
but  the  long  erect  sternal  setae  of  the  latter  species  may  be  vestiges  of  that  character.  The 
sibinioides  complex  probably  represents  relatively  recent  radiation  on  and  adaptation  to  dif- 
ferent species  of  Mimosa.  The  species  resemble  each  other  very  closely  and  are  distinguished 
mainly  by  scale  patterns,  color,  and  minor  variations  in  body  form.  Species  status  is  indicated 
by  sympatric  occurrence  of  some  phenetically  recognized  groups,  although  on  different  hosts. 
Unlike  most  of  the  species  assigned  to  the  sibinioides  complex,  S.  inermis  and  S.  errans  have 
hosts  in  the  genus  Acacia  rather  than  Mimosa.  The  two  doubtfully  belong  to  the  sibinioides 
complex  although  their  resemblance  to  the  other  species  in  the  group  is  very  close  and  the 
male  genitalia  cannot  be  distinguished.  Adults  of  S.  errans,  however,  have  mucronate  metatibiae 
and  pronotal  scale  pattern  similar  to  that  in  chichimeca  group  members.  Both  species  are  re- 
tained in  the  hispida  stock  since  there  is  no  good  evidence  of  alternative  placement. 

The  bud  predators,  S.  tenuicauda  of  Honduras  and  S.  inermoides  of  Mexico  are  also  tenta- 
tively assigned  to  the  hispida  stock.  S.  inermoides  is  placed  there  because  of  its  general  re- 
semblance to  S.  inermis,  although  it  has  modifications  of  the  legs  and  male  genitalia.  The  male 
genitalia  of  S.  tenuicauda  closely  resemble  those  of  S.  stricticomula  and  S.  bothrosterna. 

The  championi  lineage  (Figs.  445,  446). 

Members  of  the  championi  lineage  occur  throughout  Mexico,  Central,  and  South  America. 

The  ancestor  of  the  lineage  (ancestor  42)  probably  had  as  host  a species  of  Mimosa  with  an 
inflorescence  of  pink  flowers  in  a large  congested  globose  head  such  as  that  of  M.  albida  and 
M.  pigra.  All  known  hosts  of  championi  lineage  members  (Table  1,  p.  99)  (except  S.  nana 
whose  placement  is  questionable)  have  this  type  of  inflorescence  and  probably  belong  to  a 
natural  although  not  to  my  knowledge  formally  recognized  group.  One  championi  group 
member,  S.  conferta,  which  occurs  from  Mexico  to  Costa  Rica  on  M.  albida,  is  inferred  to  be 
a sister  to  the  other  three  members  of  the  group  because  of  overall  similarity.  The  others, 

S.  championi,  S.  peniculata,  and  S.  foveolata,  occur  only  in  the  Tropical  Deciduous  Forest 
zone  of  southern  Mexico,  where  their  common  ancestor  (ancestor  44)  probably  occurred. 

Ancestor  45  gave  rise  to  the  aspersa  and  zapoteca  groups  and  possibly  to  the  americana 
group  and  S.  aspersoides  as  well.  Monophyly  of  the  aspersa  group  is  inferred  solely  on  the 
basis  of  overall  similarity  of  its  members.  One  member  of  the  group,  S.  aspersa,  occurs  through- 
out Mexico  and  Central  and  South  America,  but  the  others  are  restricted,  S.  picturata  to 
Guatemala.  S.  acicularis  to  southeastern  Brazil,  and  S.  ferruginosa  to  Argentina.  The  group 
ancestor  was  possibly  widespread  throughout  the  neotropics  as  is  S.  aspersa,  but  the  latter 
probably  acquired  its  wide  distribution  relatively  recently.  It  is  sympatric,  possibly  micro- 
sympatric,  with  S.  ferruginosa  in  Argentina  and  its  range  overlaps  that  of  the  other  two 
aspersa  group  members.  A similar  pattern  is  exhibited  in  the  zapoteca  group:  S.  zapoteca  is 
widespread  from  southern  Mexico  to  Brazil,  S.  robusta  is  known  only  from  Panama,  S.  bellula 
and  S.  collibita  only  from  central  Brazil. 
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Fig.  445,  Reconstructed  phytogeny  of  the  Sibinia  championi,  aspersa,  americana,  zapoteca,  and  vagabunda  groups;  see 
text  and  appendix  II. 
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The  relationship  of  the  bud  predator  S.  americana  to  the  aspersa  and  zapoteca  groups  is 
questionable.  It  is  also  widespread  from  Mexico  to  Argentina.  It  shares  hosts  with  championi 
group  members,  and  possibly  with  S.  aspersa  and  S.  ferruginosa  as  well  (it  was  collected  with 
the  latter  two  species  at  different  localities  in  northern  Argentina).  It  does  have  apotypic 
state  52  but  does  not  closely  resemble  aspersa  or  zapoteca  group  members.  Two  other  bud 
predators,  S.  nana  of  Mexico  and  S.  mendica  of  Brazil,  are  tentatively  associated  with  S.  am- 
ericana on  the  basis  of  similarity  to  each  other  and  to  that  species,  although  as  mentioned 
previously,  the  host  of  S.  nana  is  apparently  unrelated  to  other  championi  lineage  hosts  and 
the  host  of  S.  mendica  is  unknown.  The  Brazilian  S.  aspersoides  may  also  have  arisen  from 
ancestor  45.  It  has  apotypic  state  52  and  has  scales  similar  to  those  of  S.  aspersa. 
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Fig.  446,  Reconstructed  phytogeny  of  the  Sibinia  seminicola,  latissima,  and  peruana  groups;  see  text  and  appendix  II. 
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Ancestor  49  was  probably  widespread  in  Mexico  and  Central  and  South  America.  It  gave 
rise,  probably  in  South  America,  to  the  ancestor  of  the  seed  predators  S.  varga  and  S.  vagabundo\ 
(ancestor  50).  These  are  considered  sister  species  because  of  close  overall  similarity.  Both  occur 
in  south-central  Brazil  where  they  are  apparently  sympatric;  S.  vagabunda  also  occurs  in  Mexico! 
and  Central  America.  jj 

Ancestor  5 1 gave  rise  to  the  seminicola,  latissima,  and  peruana  groups.  It  was  probably  widely! 
distributed  throughout  the  neotropics  on  Mimosa  pigra  or  related  plant  species;  M.  pigra  is  the  j 
only  host  known  for  members  of  these  groups  and  is  host  of  species  in  two  of  the  three  groups.  : 
Although  their  hosts  are  unknown,  distributions  of  some  other  South  American  members  of 
these  groups,  S.  prolata,  S.  geminata,  S.  subulirostris,  and  S.  fastidiosa,  are  such  that  M.  pigra  j 
or  related  plants  may  be  hosts;  all  are  from  lowland  areas  where  M.  pigra  is  likely  to  occur. 

Available  information  is  insufficient  to  permit  complete  reconstruction  of  the  phylogeny 
of  the  seminicola  group  although  relationships  of  some  of  its  components  are  evident.  S.  hirritus i 
and  S.  caatingensis,  both  seed  predators,  are  inferred  to  be  sisters  on  the  basis  of  overall  similar- 
ity shared  by  their  adults.  They  are  known  only  from  northeastern  Brazil  and  are  apparently 
sympatric  in  the  state  of  Rio  Grande  do  Norte.  Similarily,  the  Mexican  and  Central  American 
S.  fastigiata  and  the  Brazilian  S.  fastidiosa  are  judged  to  be  sister  species  on  the  basis  of  overall  j 
similarity.  The  seed  predator,  S.  prolata,  and  the  bud  predator,  S.  geminata,  are  sympatric  and 
possibly  microsympatric  in  the  state  of  Sante  Fe,  Argentina,  in  the  lowland  Entre  Rios  Parkland,; 
where  they  possibly  occur  on  M.  pigra  or  a related  plant.  They  appear  to  be  a seed-bud  predator  1 
microsympatric  pair  and  resemble  each  other  fairly  closely. 

Ancestor  54  gave  rise  to  seed  predators  S.  seminicola  of  Texas  and  northeastern  Mexico  and  I 
S.  subulirostris  of  Argentina.  These  closely  resemble  each  other  and  appear  to  be  North-South 
American  vicars.  Together  they  are  probably  sister  to  S.  vatricosa  of  southeastern  Brazil  although 
their  resemblance  to  that  species  is  less  pronounced.  The  bud  predator  S.  ochreosa,  which  also  I 
occurs  onM  pigra  from  Texas  to  southern  Brazil,  may  be  sister  to  S.  seminicola  and  S.  fastidiosa 
It  has  apotypic  state  54  but  not  states  52,  55,  or  56. 

Ancestor  58  was  probably  South  American  as  are  all  latissima  and  peruana  group  members, 
and,  like  the  seminicola  group  ancestor,  was  probably  associated  with  M.  pigra,  as  is  S.  peruana. 
Members  of  the  latissima  group  occur  in  Paraguay  and  southeastern  Brazil.  Two  of  them,  S. 
latissima  and  S.  acuminata,  are  seed  predators.  The  third,  the  bud  predator  S.  quinquemembrata, 
is  probably  sister  to  and  possibly  microsympatric  with  S.  latissima;  although  adults  of  the  two 
are  distinguished  by  several  characters,  the  bud  predator  looks  like  a miniature  version  of  the 
seed  predator.  The  peruana  group  includes  three  bud  predators,  S.  peruana  which  occurs  on 
M.  pigra  in  Mexico  and  Central  America  and  is  widespread  in  South  America,  S.  ignota  from 
extreme  west-central  Brazil,  and  S.  hirticrus  from  northeastern  Brazil  (hosts  unknown).  The 
ancestor  of  the  group  was  probably  South  American;  occurrence  of  S.  peruana  in  Mexico  and 
Central  America  and  its  microsympatry  there  with  some  seminicola  group  members  is  probably 
attributable  to  dispersal. 

The  pulcherrima  group  (Fig.  447) 

Most  members  of  this  group  have  lost  all  but  traces  of  the  plesiotypic  “Itychus  characters”. 
The  group  is  widely  distributed  throughout  Brazil,  Central  America,  and  the  West  Indies,  and 
Mexico.  The  group  ancestor  (ancestor  62)  probably  resembled  S.  pulcherrima  in  retaining  the 
plesiotypic  “Itychus”  strongly  raised  eye  and  elylral  scale  pattern,  but  like  that  species  had 
other  “Itychus  characters”  reduced  or  lost.  In  this  ancestor  there  was  probably  a shift  from 
the  plesiotypic  A cacia  host  association  to  a host  in  the  genus  Pi  the  cello  bium  (Ingaeae).  The 
ancestor  may  have  been  inter-American  or  circum-Caribbean  as  are  the  seed  predator  S.  pul- 
cherrima and  the  bud  predators  S.  valenciana  and  S.  dissipata,  the  most  “Itychus-like” 
pulcherrima  group  members. 
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Fig.  447,  Reconstructed  phytogeny  of  the  Sibinia  pulcherrima  group;  see  text  and  appendix  It. 
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Ancestor  62  gave  rise  to  ancestors  63  and  64  and  possibly  to  several  species  of  uncertain 
relationship,  most  of  which  do  not  exhibit  apotypic  state  62  but  are  evidently  related  to  species  |l 
which  do.  Ancestor  63  gave  rise  to  S.  pulcherrima,  a seed  predator  of  Pithecellobium  unguis-cati 
which  occurs  in  Central  America,  the  West  Indies,  and  Mexico,  and  apparently  to  S.  fessa,  a 
Brazilian  bud  predator.  This  is  indicated  by  similarity  in  structure  of  median  lobes  of  males 
of  the  two  species;  in  other  features,  the  two  species  are  quite  dissimilar  (the  median  lobe  of 
S.  pulcherrima  is  similar  to  that  of  some  “Itychus”  seed  predators,  especially  S.  vosei  and  S. 
fulva,  and  may  be  plesiotypic  for  the  pulcherrima  group). 

Among  species  of  uncertain  relationship  inferred  to  have  descended  from  ancestor  62  is  the 
seed  predator  S.  hispaniolae  of  Haiti  which  closely  resembles  S.  pulcherrima  in.eye  structure 
(plesiotypic  character)  and  general  form.  The  male  of  this  species  is  unknown  so  presence  of 
apotypic  states  19  and  62  cannot  be  ascertained.  Adults  of  seed  predators  S.  sparsa  and  S.  in- 
genua of  southern  Brazil  also  resemble  S.  pulcherrima  somewhat  in  general  form  and  vestiture 
but  do  not  have  the  hind  margin  of  the  eye  strongly  raised.  The  armature  of  the  internal  sac 
in  male  S.  sparsa  strongly  indicates  that  the  species  belongs  to  the  S.  pulcherrima  group,  and 
S.  inguena  is  tentatively  placed  in  that  group  on  the  basis  of  resemblance  to  S.  sparsa.  Another 
Brazilian  seed  predator,  S.  megalops,  is  tentatively  placed  near  S.  sparsa  and  S.  ingenua  because 
it  resembles  them,  especially  the  latter,  in  rostral  structure  and  in  the  large  round  eye.  It  is 
distinct,  however,  in  scale  color  and  form  and  in  the  male  genitalia.  Three  bud  predators,  S. 
planocula  from  “Amazonas”  and  the  state  of  Amapa,  Brazil,  S.  prorsa,  of  northeastern  Brazil, 
and  S.  muricata  of  southern  Brazil,  are  tentatively  placed  in  the  pulcherrima  group  on  the 
basis  of  similarity  to  other  members  of  that  group  in  eye  structure  and  possession  of  large 
sclerotized  elements  in  the  internal  sac  shared  by  the  adults.  Eye  structure  in  adults  of  most 
pulcherrima  group  members  is  probably  plesiotypic,  however,  and  members  of  other  groups 
have  similar  armature  on  the  internal  sac,  so  assignment  of  these  species  to  the  pulcherrima 
group  is  questionable.  Host  data  may  provide  clues  to  relationship  of  these  species  as  it  does 
for  another  bud  pedator,  S.  pallida  of  southern  Texas  and  northeastern  Mexico.  This  species 
has  a Pithecellobium  host  as  well  as  eye  structure  similar  to  that  of  S.  pulcherrima,  and  is 
placed  in  the  pulcherrima  group  despite  its  lack  of  apotypic  state  62. 

Relationships  among  the  remaining  pulcherrima  group  members  are  more  firmly  established, 
even  though  all  are  bud  predators.  Ancestor  64,  like  ancestor  62,  probably  occurred  in  the 
circum-Carribean  area  where  it  gave  rise  to  S.  valenciana,  a bud  predator  of  P.  unguis-cati. 
Ancestor  65  was  probably  circum-Caribbean  as  well.  It  gave  rise  to  S.  dissipata  of  Mexico 
and  Central  America  which  closely  resembles  S.  valenciana  and  S.  pulcherrima  and  occurs 
on  Pithecellobium  dulce.  Ancestor  66  was  probably  widespread  in  Middle  and  South  America; 
none  of  its  descendants  have  known  hosts.  It  gave  rise  to  S.  viridula  of  southern  Mexico  and 
to  ancestor  67  which  was  undoubtedly  South  American.  It  also  gave  rise  to  S.  anfracta  and 
S.  an frac  to  ides  of  southeastern  Brazil. 

The  chichimeca  and  melina  groups  and  S.  inornata  (Fig.  448). 

In  addition  to  S.  vosei  and  S.  fulva,  North  American  species  with  nearly  a full  complement 
of  “Itychus  characters”,  ancestor  9 gave  rise  to  two  groups  of  bud  predators,  the  chichimeca 
and  melina  groups,  and  possibly  to  the  bud  predator  S.  inornata. 

Most  chichimeca  group  members  have  a dense  ventral  cluster  of  posteriorly  directed  setae 
(Figs.  386-390)  which  are  almost  certainly  homologous  to  the  similar  complement  of  setae 
borne  on  the  large  ventral  prominence  of  the  median  lobe  inferred  in  ancestor  6 (apotypic 
state  17).  The  only  indication  of  the  prominence  itself  in  the  chichimeca  group,  however,  is 
a medioventral  sclerotized  bridge  on  the  median  lobe  in  S.  chichimeca  and  S.  tepaneca.  An- 
cestor 9 was  probably  North  or  Middle  American  as  are  most  of  its  inferred  descendants, 
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Fig.  448,  Reconstructed  phylogeny  of  the  Sibinia  (Microty chius)  chichimeca  and  melina  groups,  and  the  Sibinia  (Sibinia) 
tanneri,  texana,  sellata,  groups,  and  New  World  members  of  the  viscariae  group;  see  text  and  appendix  II. 
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although  some  of  these  also  occur  in  South  America.  The  inferred  branching  sequence  for 
chichimeca  group  members  is  based  on  the  assumptions  that  these  bud  predators  are  derived 
from  an  “Itychus”  seed  predator  and  that  evolution  has  resulted  in  reduction  or  loss  of  the 
“Itychus  characters”. 

Most  “Itychus’Mike  is  S.  chichimeca,  which,  in  addition  to  apotypic  state  17,  has  several 
apotypic  states  (15,  16,  20,  21,  22)  which  arose  in  previous  ancestors,  (20  and  21  reduced 
in  S.  chichimeca ) but  has  secondarily  lost  several  other  “Itychus”  states  (1,  2,  8,  9,  10,  12,  14, 
18).  S.  tepaneca  closely  resembles  S.  chichimeca  but  has  apotypic  states  16,  21,  and  22  further 
reduced.  S.  azteca  resembles  both  of  these,  has  apotypic  states  11,  15,  16,  20,  and  22  even 
further  reduced, and  also  lacks  apotypic  state  17.  All  three  of  these  are  known  only  from 
Mexico  (states  of  Morelos  and  Oaxaca);  their  hosts  are  unknown. 

S.  earina  of  Mexico  and  Brazil,  and  S.  laticauda  of  Argentina,  are  also  assigned  to  the 
chichimeca  group.  These  are  similar  to  each  other  and  are  very  likely  sister  species.  Their 
relationship  to  the  other  three  chichimeca  group  members  is  questionable,  however;  similarity 
in  the  male  genitalia  could  be  the  result  of  parallel  reduction  from  a common  ancestral  stock. 

In  S.  earina  the  plates  of  the  spiculum  gastrale  are  somewhat  larger  in  the  Brazilian  than  in  the 
Mexican  specimens,  a possible  indication  that  that  species  arose  in  South  America  (large  plates 
are  plesiotypic). 

Like  the  chichimeca  group,  the  melina  group  is  probably  derived  from  the  “Itychus  stock”; 
its  members  exhibit  what  must  be  parallel  reduction  of  “Itychus  characters”.  The  group 
contains  three  bud  predators,  S.  melina,  which  occurs  from  Guatemala  to  southern  Brazil, 

S.  aliquantula  of  Puerto  Rico,  and  S.  aculeola  of  northern  Argentina.  Monophyly  of  the 
melina  group  is  inferred  solely  on  the  basis  of  overall  similarity  of  the  species.  The  group  may 
have  originated  in  Central  America;  the  “Itychus”-like  Guatemalan  form  of  S.  melina  whose 
spiculum  gastrale  has  relatively  large  anterolateral  plates  and  a more  or  less  transverse  postero- 
median plate  occurs  there.  The  bud  predator  S.  inornata  may  also  have  arisen  from  ancestor  9. 
Although  this  species  has  no  “Itychus  characters”,  it  does  have  large  strongly  convex  eyes 
which  resemble  those  of  S.  vosei,  S.  fulva,  and  chichimeca  group  members.  Furthermore,  its 
host,  Acacia  micrantha,  is  closely  related  to  A.  roemeriana,  host  of  S.  fulva. 

Subgenus  Sibinia  (Fig.  448). 

Ancestor  9 may  have  been  ancestral  to  the  subgenus  Sibinia,  as  well  as  to  S.  vosei,  S.  fulva, 
and  to  the  chichimeca  and  melina  groups.  Some  subgenus  Sibinia  members  (especially  sellata 
and  texana  group  members)  have  what  appear  to  be  apotypic  states  21  and  22  in  somewhat 
reduced  condition,  but  most  others  have  the  posteromedian  plate  more  or  less  round,  the 
anterolateral  plates  small.  Since  most  of  the  ±100  species  of  the  subgenus  Sibinia  are  Old 
World  and  relatively  few  of  them  have  been  studied  in  detail,  phylogeny  of  the  group  cannot 
be  reconstructed  completely.  I have  seen  nothing  to  indicate  that  the  group  is  not  monophyletic, 
however. 

The  subgenus  Sibinia  ancestor  (ancestor  70)  was  probably  a New  World  species  derived 
from  the  “Itychus  stock”.  Except  for  apotypic  states  21  and  22,  however,  it  probably  poss- 
essed no  “Itychus  characters”,  and  unlike  its  ancestral  stock,  had  a non-legume  host.  Known 
subgenus  Sibinia  hosts  belong  to  several  different  unrelated  non-legume  plant  families. 

(Table  2,  p.  102). 

Ancestor  7 1 diverged  to  produce  the  sellata  group  in  temperate  South  America,  and  the 
ancestor  of  the  texana  and  tanneri  groups  in  temperate  North  America.  Ancestor  72,  ancestor 
to  the  sellata  group,  gave  rise  to  S.  sellata  and  S.  argentinensis  in  the  pampas  region  of  Argentina 
and  Uruguay,  and  to  S.  albovittata  of  Chile.  Label  data  indicate  that  S.  sellata  was  collected  on 
“verdolaga”  (Purslane,  Portulacaceae),  but  other  sellata  group  members  have  unknown  hosts. 
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Ancestor  71  also  gave  rise  to  S.  texana  of  southern  Texas  and  S.  tanneri  of  southern 
California.  The  status  of  these  two  as  sister  species  is  uncertain  as  I can  find  no  shared  apotypic 
characters.  One  of  them,  S.  texana,  closely  resembles  the  South  American  S.  sellata,  especially 
in  having  the  median  prominence  on  the  pygidium  strongly  developed.  The  other,  S.  tanneri, 
differs  greatly  from  other  known  Sibinia  in  numerous  characters  and  has  apparently  lost  the 
median  prominence  of  the  pygidium.  Label  data  indicate  that  it  was  collected  on  Coldenia  sp. 
(Boraginaceae).  The  host  of  S.  texana  is  unknown. 

The  amphitropical  representation  of  sister  groups  in  temperate  zones  of  both  North  and 
South  America  can  be  explained  by  the  presence  of  a corridor  of  temperate  conditions  in  the 
Andes  which  span  the  tropics  of  South  America.  Ancestor  71  may  have  dispersed  between  the 
two  widely  separated  regions  along  this  corridor,  but  there  is  not  indication  of  direction  of 
dispersal. 

Ancestor  70  also  gave  rise  to  the  viscariae  group  which  apparently  included  all  Palaearctic 
and  African  Sibinia.  The  group  is  diverse,  badly  in  need  of  revision  on  a world  basis.  Not  all 
of  the  species  exhibit  apotypic  states  68  and  69,  but  all  spermathecae  examined  (African  and 
European  species)  resemble  those  of  the  North  American  representatives  of  the  group,  S.  macu- 
la ta  and  S.  mica. 

The  North  American  S.  mica  and  S.  maculata  are  the  only  New  World  viscariae  group  members. 
The  latter  species  is  widespread  in  the  western  United  States  but  seems  to  be  most  common  in 
California.  It’s  distribution  with  a high  concentration  of  collecting  sites  around  West  Coast 
ports,  suggests  that  it  may  be  a recent  introduction,  but,  neither  R.T.  Thompson  of  the  British 
Museum,  L.  Dieckmann  of  the  Deutsche  Entomologische  Institut,  or  myself  were  able  to 
identify  the  species  among  members  of  Old  World  fauna.  It  does  not  appear  to  be  sister  to 
S.  mica,  the  other  North  American  viscariae  group  member.  That  species  occurs  at  higher 
elevations  in  southeastern  Arizona  and  southern  New  Mexico,  and  in  Mexico  on  the  Trans- 
Volcanic  Sierra  and  in  the  Sierra  Madre  del  Sur  of  Oaxaca.  It  closely  resembles  S.  phalerata, 
a widespread  Palearctic  species,  and  may  be  an  outlier  of  a Eurasian  group. 

ZOOGEOGRAPHY 

The  two  subgenera  of  Sibinia,  Microtychius  and  Sibinia,  exhibit  markedly  different  distribution 
patterns  and  are  discussed  separately  below.  Subgenus  Microtychius  members  are  apparently 
restricted  to  the  New  World  (Fig.  449).  They  have  hosts  in  the  legume  subfamily  Mimosoideae 
(Table  1,  p.  99).  A few  sugenus  Sibinia  members  occur  in  the  New  World,  but  most  are  Old 
World  species  (Fig.  449).  They  have  hosts  in  non-legume  plant  families  (Table  2,  p.  102). 

Subgenus  Microtychius 

Members  of  this  Neotropical  subgenus  occur  from  the  southwestern  United  States  to  northern 
Argentina.  At  present,  126  species  are  known,  but  this  number  will  undoubtedly  increase  as 
more  of  the  potential  hosts,  the  more  than  1000  species  of  New  World  Mimosoideae,  are 
sampled.  Table  5 lists  numbers  of  known  species  of  Microtychius  by  country.  Mexico,  with 
56  species  has  more  than  any  other  country,  followed  by  Brazil  with  55.  The  faunas  of  Central 
America  and  many  of  the  other  South  American  countries  and  of  the  West  Indies  are  probably 
considerably  more  diverse  than  indicated.  The  United  States,  with  18  species,  ranks  third  in 
number  of  known  species  of  Microtychius.  All  of  these  occur  in  the  southwest;  none  are  known 
from  Florida  in  spite  of  the  occurrence  of  several  species  of  Mimosoideae  (see  Elias  1974). 

Species  of  Microtychius  are  most  abundant  in  areas  which  support  large,  diverse  mimosoid 
floras  — temperate  and  tropical  desert  and  semi-desert  regions  and  regions  which  are  variously 
classified  as  tropical  deciduous  and  thorn  forests  (exceptions  are  four  North  and  Central 
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Table  5 Numbers  of  known  species  of  Sibinia,  subgenus  Microty chius  by  country. 


Country 

Microty  chius  sp. 

Country 

Microty  chius  sp. 

United  States 

18 

Haiti 

1 

Mexico 

56 

Puerto  Rico 

2 

Guatemala 

12 

Netherlands  Antilles 

1 

Honduras 

11 

Colombia 

1 

El  Salvador 

4 

Venezuela 

2 

Nicaragua 

7 

Peru 

1 

Costa  Rica 

6 

Brazil 

55 

Panama 

7 

Bolivia 

2 

Bahama  Islands 

1 

Paraguay 

3 

Jamaica 

2 

Argentina 

12 

American,  species  known  to  be  and  several  South  American  species  expected  to  be  associated 
with  Mimosa  pigra,  a plant  of  low,  frequently  flooded  areas).  In  the  following  discussion 
weevil  distributions  are  compared  and  analyzed  in  terms  of  their  association  with  the  vege- 
tation zones  which  they  inhabit.  Relationships  of  the  faunas  of  the  different  vegetation  zones 
(Fig.  450,  45 1)  to  each  other  are  also  discussed.  Vegetation  zone  concepts  and  terminology 
are  primarily  from  Shelford  (1963),  who  described  and  mapped  the  vegetation  zones  of 
North  and  Central  America,  and  from  Hueck  and  Siebert  (1972)  who  did  the  same  for  South 
America. 

North  and  Central  America  (Fig.  450).  — The  North  and  Central  American  Microty  chius 
fauna  is  divisible  into  three  overlapping  and  interrelated  units  which  inhabit  (1)  the  temp- 
erate southwestern  United  States  and  Mexican  Plateau,  referred  to  below  as  the  Plateau  Region, 
(2)  the  Rio  Balsas  drainage  and  Valley  of  Tehuacan  regions  which  are  immediately  south  of 
the  Mexican  Trans- Volcanic  Sierra,  referred  to  below  as  the  Balsas  Basin-Valley  of  Tehuacan 
Region,  and  (3)  the  Tropical  Middle  American  Region,  comprising  Mexico  on  either  side  of 
the  Central  Plateau,  the  Isthmian  Region  of  southern  Oaxaca  and  Chiapas,  the  Yucatan  Pen- 
ninsula,  and  Central  America.  Many  species  of  Microty  chius  in  the  U.S.— Mexican  Plateau 
Region  have  morphologically  distinct  populations  or  sister  species  in  the  Balsas  Basin  and/or 
in  the  Valley  of  Tehuacan.  Microty  chius  faunas  of  the  Plateau-Balsas  Basin-Valley  of 
Tehuacan  Region  combined  contain  two  distinct  elements,  (1)  species  whose  nearest  relatives 
are  in  the  Tropical  Middle  American  Region,  and  (2)  groups  whose  nearest  relatives  are  in  the 
south  temperate  Monte  Region  of  Argentina.  Th  q Microty  chius  fauna  of  the  Tropical  Middle 
American  Region  occupies  the  Tropical  Deciduous  Forest  and  Thorn  Forest  vegetation  zones 
which  extend  from  northwestern  and  northeastern  Mexico  throughout  Central  America  al- 
most to  the  Colombian  border.  Some  Microty  chius  of  this  zone  also  occur  in  the  Balsas  Basin- 
Valley  of  Tehuacan  Region,  several  have  close  relatives  in  the  Plateau  Region. 

The  Microty  chius  fauna  of  the  Plateau  region  inhabits  the  Sonoran,  Mohavean,  and  Chichua- 
huan  “hot”  deserts  and  the  surrounding  Mesquite  and  Acacia  Grasslands.  The  Sonoran  and 
Mohavean  regions  have  three  species,  S.  transversa,  S.  fulva,  and  S.  setosa,  all  of  which  also 
occur  in  the  Chihuahuan  region.  The  Chihuahuan  Region  has  a larger  more  diverse  fauna  of  17 
species,  most  of  which  appear  to  be  endemic.  Of  these,  S.  variegata  and  S.  simplex  have  dis- 
tributions closely  matching  the  outline  of  the  “hot”  desert,  whereas  S.  transversa,  S.  fulva, 

S.  setosa,  and  S.  caseyi  occur  within  the  “hot”  desert  but  are  also  widespread  outside  it.  The 
other  13  Chihuahuan  species  occur  mainly  in  the  Mesquite  and/or  Acacia  Grassland  zones. 
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Fig.  449.  Distribution  of  the  subgenera  of  Sibinia,  and  the  sororius  group  of  the  genus  Tychius. 
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Fig.  450.  Distribution  of  tropical  deciduous  forest,  mesquite  grassland,  and  desert  in  North  and  Central  America  (adapted 
from  Shelford,  1963). 
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One  of  these,  S.  triseriata,  is  known  only  from  th e Acacia  Grassland  of  northeastern  Mexico 
and  southern  Texas,  whereas  S.  ruidula  occurs  in  that  region  but  is  also  represented  by  a 
distinct  form  in  the  Mesquite  Grassland  south  and  west  of  the  “hot”  desert  in  the  Mexican 
states  of  Hidalgo,  Zacatecas,  and  Durango.  Five  species,  S.  errans,  S.  guttata,  S.  inermis, 

S.  lecontei,  and  S.  obscura,  appear  to  be  limited  to  the  eastern  portion  of  the  Chihuahuan  region, 
whereas  S.  hispida  and  S.  sibinioides  occur  primarily  in  the  western  portion  of  thatregion.  The 
ranges  of  the  latter  two  extend  from  western  Texas  into  southwestern  Arizona  and  Sonora, 
Mexico.  One  of  several  forms  of  S.  suturalis  shares  a host,  Mimosa  biuncifera,  with  S.  hispida 
and  S.  sibinioides,  and  the  three  have  roughly  the  same  distribution.  Other  forms  of  S.  suturalis 
occur  outside  the  Chihuahuan  region  in  Mexico. 

The  Balsas  Basin  has  its  own  vegetation  zone,  the  Arid  Tropical  Scrub.  This  region  and  the 
Plateau  Region  have  several  species  and/or  varieties  of  Mimosoideae  in  common;  their  Micro- 
ty chius  faunas  are  closely  related.  Even  more  similar  to  the  flora  of  the  Plateau  is  that  of  the 
Valley  of  Tehuacan.  Shelford  (1963)  considered  the  Valley  of  Tehuacan  to  be  part  of  the 
Plateau  Mesquite  Grassland  zone,  but  Rzedowski  ( T 973)  demonstrated  that  the  floras  of  the 
two  regions,  although  closely  related,  are  quite  distinct.  This  is  reflected  in  the  Micro ty chius 
faunas  of  the  two  regions. 

Three  plateau  species,  S.  suturalis,  S.  sibinioides,  and  S.  inermis,  have  morphologically  dis- 
tinct populations  in  the  Balsas  Basin-Valley  of  Tehuacan  region.  Vicariant  sister  pairs  between 
the  two  regions  are  S.  ruidula  of  the  Plateau  Acacia  and  Mesquite  Grassland  zones  and  S.  schaef- 
feri  of  the  Balsas  Basin,  and  S.  transversa  of  the  Sonoran,  Mohavean,  and  Chihuahuan  regions 
and  S.  cuauhtemoc  of  the  Valley  of  Tehuacan.  Members  of  the  hispida  stock,  including  species 
in  the  sibinioides  complex,  also  occur  either  in  the  Plateau  region  ( S . hispida,  S.  lecontei,  S. 
guttata,  S.  obscura,  S.  caseyi,  S.  aulacis ),  in  the  Balsas  Basin-Valley  of  Tehuacan  regions  ( S. 
stricticomula,  S.  reburrata,  S.  albiduloides,  S.  inflata),  or  in  both  (S.  sibinioides,  S.  inermis ) 
but  there  do  not  appear  to  be  any  clear  cut  examples  of  vicariance  at  the  species  level  among 
these.  Furthermore,  several  hispida  stock  members  (S.  bothrosterna,  S.  obrienorum,  S.  crini- 
venter,  and  S.  tenuicauda)  also  occur  in  southern  Mexico  or  Central  America. 

Microty chius  species  of  the  Plateau-Balsas  Basin-Valley  of  Tehuacan  region  allied  to  species 
of  Microty  chius  in  the  south  temperate  Monte  region  of  Argentina  include  members  of  the 
variegata  group.  This  group  is  apparently  restricted  to  the  Plateau  Balsas  Basin-Valley  of 
Tehuacan  regions.  Its  sister  group,  the  sulci f era  group,  has  one  member,  S.  transversa,  in  south- 
western U.S.,  another  S.  cuauhtemoc,  in  the  Valley  of  Tehuacan,  and  another,  S.  setosa,  wide- 
spread throughout  southwestern  U.S.  and  Mexico,  and  in  the  West  Indies.  The  sulcifera  group 
also  has  two  members,  S.  concava  and  S.  asulcifera,  in  the  Monte  Region  of  Argentina.  (It  is 
uncertain  where  the  other  sulcifera  group  member,  S.  sulcifera,  occurs;  the  only  known  speci- 
mens were  intercepted  in  quarantine  at  the  U.S.— Mexican  border  among  plant  material  from 
Mexico). 

The  other  Plateau-Balsas  Basin-Valley  of  Tehuacan  Region  species  are  more  closely  allied 
to  species  in  the  Tropical  Middle  American  Region.  These  include  S.  suturalis  which  occurs 
throughout  much  of  Mexico  and  is  part  of  the  tropical  rotundata-suturalis  stock,  and  members 
of  the  hispida  stock.  Several  floral  elements  of  the  Arid  Tropical  Scrub  of  the  Balsas  Basin- 
Valley  of  Tehuacan  Region  also  occur  in  the  surrounding  Tropical  Deciduous  Forest.  This  is 
reflected  in  the  Microty  chius  fauna  of  the  region  which  includes  S.  candidata,  S.  grypa,  and 
S.  albidula  on  Lysiloma  divaricata,  and  S.  tessellata  on  Calliandra  spp.,  all  of  which  occur 
outside  the  Balsas  Basin-Valley  of  Tehuacan  region,  and  S.  stricticomula,  S.  albiduloides,  and 
S.  reburrata,  which  are  unique  to  it. 

Species  of  Microty  chius  of  the  Tropical  Middle  American  Region  occupy  the  Tropical 
Deciduous  Forest  and  Thorn  Forest  vegetation  zones  of  Mexico  and  Central  America.  They 
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are  in  three  geographical  groups:  (1)  species  known  only  from  Mexico,  (2)  species  which  also 
occur  in  Central  America,  and  (3)  species  which  are  also  widespread  throughout  Central  and 
South  America. 

Species  presently  known  only  from  Mexico  belong  to  several  different  groups.  Some  appear  j 
to  be  restricted  to  Mexico  but  others  will  probably  be  found  in  Central  America  and  possibly 
South  America  as  well.  Among  species  known  only  from  Mexico  are  three  members  of  the 
chichimeca  group,  S.  chichimeca,  S.  azteca,  and  S.  tepaneca.  The  chichimeca  group  has  mem-  1 
bers  in  South  America.  Also  known  from  Mexico  only  are  three  championi  group  members, 

S.  championi , S.  foveolata,  and  S.  peniculata,  which  occur  in  the  Balsas  Basin-Valley  of  Teh- 
uacan  region  as  well  as  in  the  Tropical  Deciduous  Forest  zone  of  southern  Oaxaca  and  Chiapas. 
Like  the  Mexican  chichimeca  group  members,  these  appear  to  form  an  endemic  monophyletic  ! 
subgroup  of  their  group.  The  fourth  championi  group  member,  S.  conferta,  is  widespread  in 
Mexico  and  Central  America.  Two  pulcherrima  group  members,  S.  viridula  and  S.  pallida,  are 
known  only  from  Mexico  (the  latter  also  occurs  in  Texas).  The  former  will  probably  be  found 
in  Central  and  perhaps  South  America,  but  S.  pallida,  an  element  of  the  Tamaulipan  Thorn  Forest 
zone,  appears  to  be  restricted  to  southern  Texas  and  northeastern  Mexico.  The  other  species, 

S.  tessellata  with  Calliandra  spp.  hosts,  and  S.  candidata  with  Lysiloma  divaricata  as  host,  are 
clearly  elements  of  the  Tropical  Deciduous  Forest  Zone,  and  occur  widely  throughout  Mexico, 

S.  candidata  also  extending  into  southern  Arizona,  S.  tessellata  into  Guatemala.  Also  known 
only  from  Mexico  (and  Texas)  is  S.  seminicola.  This  species  is  replaced  on  its  host,  Mimosa  pigra  j 
in  southern  Veracruz,  Mexico  by  the  closely  related  S.  fastigiata  whose  range  extends  south- 
ward to  Panama.  Both  S.  seminicola  and  S.  fastigiata  have  apparent  sister  species  in  South 
America. 

Species  which  occur  in  Mexico  and  also  in  Central  but  not  South  America  include  S.  conferta 
and  S.  fastigiata,  both  of  which  are  discussed  in  the  preceding  paragraph,  and  the  Tropical 
Middle  American  S.  vosei.  The  latter  is  probably  sister  to  S.  fulva  of  the  Plateau  region,  but 
has  plesiotypic  relatives  in  South  America.  Two  pulcherrima  group  members,  S.  pulcherrima 
and  S.  dissipata,  also  have  tropical  Mexican-Central  American  distributions,  but  S.  pulcherrima 
is  also  known  from  the  West  Indies  (Puerto  Rico)  and  may  also  occur  in  South  America.  In 
Mexico,  S.  pulcherrima  is  microsympatric  on  Pithecellobium  unguis-cati  with  another  pul- 
cherrima group  member,  S.  valenciana,  which  is  also  known  from  Central  and  South  America 
(but  not  the  West  Indies).  The  bud  predators  S.grypa  and  S.  albidula  are  microsympatric  in 
Mexico  in  the  Tropical  Deciduous  Forest  zone  on  Lysiloma  divaricata  along  with  a seed  pred-  ) 
ator,  S.  candidata.  The  bud  predators  also  occur  in  Central  America,  at  least  as  far  south  as 
Costa  Rica,  which  may  be  their  southern  limit  {Lysiloma  apparently  does  not  occur  in  Panama), 
but  the  seed  predator  is  known  only  from  Mexico  (and  southern  Arizona). 

Species  which  occur  in  South  America  as  well  as  in  Mexico  and  Central  America  include 
members  of  the  championi  lineage,  S.  americana,  S.  aspersa,  S.  ochreosa,  S.  peruana,  S.  vaga- 
bunda,  and  S.  zapoteca.  The  extensive  distributions  of  S.  peruana  and  S.  ochreosa  can  be 
attributed  to  the  fact  that  their  host,  Mimosa  pigra,  is  itself  widely  distributed  throughout  the 
neotropics.  The  others  may  have  widely  distributed  hosts.  A host  of  S.  americana  and  S.  zapoteca, 
M.  albida,  occurs  from  Mexico  to  northern  South  America  (Schery  1950); -S',  americana  has 
several  other  hosts,  however,  most  of  which  are  apparently  restricted  to  Mexico.  The  bud 
predator  “Itychus”,  S.  grisea,  occurs  in  the  Tropical  Deciduous  Forest  Zone  of  Mexico  and 
Central  America,  as  well  as  in  the  Campos  Cerrados  of  Brazil.  One  of  the  chichimeca  group 
members,  S.  earina  of  Chiapas,  Mexico,  and  south-central  Brazil,  is  allied  to  species  apparently 
endemic  to  Mexico  ( S . chichimeca,  S.  azteca,  and  S.  tepaneca ) but  is  probably  sister  to  S.  lati- 
cauda  of  Argentina.  The  melina  group  has  one  widespread  species,  S.  melina  of  Guatemala, 
Venezuela,  and  Brazil,  and  several  more  restricted  species  including  S.  aliquantula  of  Puerto  Rico, 
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S.  aculeola  of  Argentina,  and  several  undescribed  Brazilian  species. 

Species  apparently  endemic  to  Central  America  include  S.  rotundata  and  S.  tropidorhyncha 
of  Panama,  and  S.  altensis  of  Guatemala,  all  seed  predators,  and  the  bud  predators  S.  barberi 
of  Guatemala  and  S.  calvata  of  Panama.  These  represent  the  basal  branchings  of  the  rotundata- 
championi  lineage  and  appear  to  have  evolved  in  Central  America  as  that  lineage  expanded  north- 
ward (Fig.  436)  (see  phylogeny  section).  The  Panamanian  S.  schwarzi  may  have  arisen  from 
the  plesiotypic  “Itychus  stock”  or  from  the  rotundata-suturalis  stock,  but  its  affinities  are  un- 
certain. Two  members  of  the  championi  lineage  known  only  from  Central  America,  S.  robusta 
of  Panama  and  S.  picturata  of  Guatemala,  have  affinities  with  South  American  species,  and 
belong  to  groups  (the  aspersa  and  zapoteca  groups)  which  have  widespread  as  well  as  more 
restricted  members.  Central  American  species  with  northern  affinities  are  the  Guatemalan 
S.  obrienorum  of  the  primarily  Mexican  hispida  stock  and  the  Panamanian  S.  aurifera,  which 
may  be  the  southern  vicar  of  S.  tessellatopsis  of  Mexico  and  Central  America. 

Distributional  limits  of  North  and  Central  American  Microty chius  are  closely  correlated 
with  host  distributions,  most  of  which  in  turn  are  restricted  to  a particular  vegetation  zone. 

Some  of  these,  all  elements  of  the  Tropical  Deciduous  Forest  and  Arid  Tropical  Scrub  regions, 
are  comparable  but  not  strictly  coincident  with  distributions  of  members  of  several  tropical 
genera  of  seed  beetles  (Bruchidae).  These  were  analyzed  by  Kingsolver  and  Whitehead 
(1976)  who  recognized  five  groups  of  northern  limits  without  references  to  vegetation  zones: 

(1)  northwestern  Mexico  (northern  Oaxaca  to  Arizona),  (2)  northeastern  Mexico  (Veracruz 
to  Texas),  (3)  both  northeastern  and  northwestern  Mexico,  (4)  Isthmus  of  Tehuantepec 
(southern  Oaxaca  to  Honduras)  and  (5)  Costa  Rica  to  Panama. 

Northern  limits  of  several  species  of  Microty  chius  are  in  groups  1—3  which  are  also  northern 
limits  of  the  Tropical  Deciduous  Forest  and  Thorn  Forest  vegetation  zones.  Several  others  are 
limited  by  the  Mexican  Trans-Volcanic  Sierra,  a limit  not  recognized  by  Kingsolver  and  White- 
head  (1976).  In  the  Trans-Volcanic  Sierra  limited  group  are  those  species  endemic  to  the  Arid 
Tropical  Scrub  zone  of  the  Balsas  Basin-Valley  of  Tehuacan  regions,  and  a few  species  of  the 
Tropical  Deciduous  Forest  zone  which  may  eventually  be  found  to  have  northern  limits  in 
geographical  groups  1—3  ( S . vosei,  S.  grisea,  and  S.  zapoteca).  Most  species  with  northern 
limits  in  the  Isthmian  region  (group  4)  are  known  only  from  that  region.  Most  species  which 
occur  in  the  Isthmian  region  have  northern  limits  just  south  of  the  Trans-Volcanic  Sierra,  or 
in  groups  1—3.  A few  Central  American  species  may  have  northern  limits  in  the  Chiriqui  region 
of  northern  Panama  (group  5),  but  the  Central  American  fauna  is  too  poorly  known  to  permit 
generalizations.  None  of  the  species  with  northern  limits  in  that  region  are  known  to  occur 
in  South  America,  but  the  fauna  of  northern  South  America  is  poorly  known  and  some  of 
them  may  occur  there  also. 

Only  three  species  of  Microty  chius  ( S . nana,  S.  dissipata,  and  S.  criniventer)  have  northern 
limits  in  northwestern  Mexico  only  (group  1 ).  However,  the  northern  limits  of  the  Tropical 
Deciduous  Forest  zone  in  southern  Sonora  fall  within  this  region,  and  several  other  species 
may  yet  be  found  to  have  northern  limits  there.  The  species  now  known  to  have  northern 
limits  in  northwestern  Mexico  also  occur  in  southern  Mexico  and  Central  America,  so  their 
distributions  do  not  strictly  correspond  to  those  of  the  bruchids  in  group  1 , most  of  which 
have  southern  limits  on  the  Trans-Volcanic  Sierra. 

The  number  of  species  of  Microty  chius  with  northern  limits  in  northeastern  Mexico  (group 
2)  is  much  larger,  but  when  the  fauna  of  northwestern  Mexico  is  better  known,  some  of  these 
may  also  be  found  there.  This  is  likely  to  be  true  of  species  such  as  S.  americana,  S.  inermis 
and  S.  vagabunda  whose  ranges  extend  southward  into  Central  America,  but  is  not  likely  to 
be  true  of  others  such  as  S.  pallida  and  S.  seminicola  which  are  apparently  restricted  to  north- 
eastern Mexico  and  southern  Texas. 
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Several  widespread  species,  all  elements  of  the  Tropical  Deciduous  Forest-Thorn  Forest 
zones  have  northern  limits  in  northwestern  and  northeastern  Mexico  (group  3).  These  are  I 
S.  candidata  which  is  known  to  occur  south  of  Mexico  and  S.  grypa,  S.  albidula,  and  S.  con- 
ferta,  all  of  which  do  extend  southward  through  Central  America  at  least  to  Costa  Rica,  and 
S.  aspersa  and  S.  peruana,  which  occur  in  Central  and  South  America. 

A few  species  ( S . barberi,  S.  altensis,  S.  tenuicauda,  and  S.  viridula ) have  northern  limits 
within  the  Isthmian  region  (group  4)  but  are  known  only  from  that  region.  Others  with 
northern  limits  in  that  region  (S',  melina  and  S.  earina ) also  occur  in  Central  and  South  America. 
The  Mexican  Trans- Volcanic  Sierra  is  a much  more  important  region  than  the  Isthmian  region 
as  a northern  limit  for  species  of  Micro  ty  chius.  A few  species  (S.  aurifera,  S.  calvata,  S.  tropi- 
dorhyncha.  S.  rotundata,  and  S.  robusta ) are  known  only  from  Panama,  and  as  such  are  in 
group  5.  Perhaps  their  distributions  reflect  limitations  to  dispersal  caused  by  Pleistocene  and 
Recent  Volcanic  activity  in  the  Chiriqui  area  of  northern  Panama  as  postulated  by  Kingsolver 
and  Whitehead  (1976)  (see  also  Whitehead  1976). 

South  America  (Fig.  451).—  The  South  American  Microty chius  fauna  is  not  well  represented 
in  the  present  study.  Host  information  is  almost  entirely  lacking  for  South  American  species, 
but  there  is  no  compelling  evidence  that  these  are  other  than  mimosoid  legumes.  The  weevils 
are  prevalent  in  semi-arid  or  at  least  seasonally  dry  areas  where  mimosoids  are  important  if 
not  major  floral  components.  Species  of  Microty  chius  are  known  from  most  of  the  major 
semi-desert  areas  of  South  America,  northwestern  Venezuela,  the  Caatingas  of  northeastern 
Brazil,  the  Chaco  of  Argentina  and  Paraguay,  and  the  Monte  of  Argentina.  None  are  known, 
however,  from  the  Pacific  coastal  desert  where  they  undoubtedly  do  occur,  from  the  Puna 
of  Bolivia  where  some  may  be  expected  to  occur,  or  from  the  cooler  Patagonia  semi-desert 
region,  where  they  probably  do  not  occur.  Some  are  likely  to  be  found  in  dry  inter-Andean  | 
valleys  where  several  mimosoids  do  occur.  Few  if  any  species  of  Microtychius  can  be  expected 
to  occur  in  the  extensive  evergreen  tropical  rain  forests  of  the  Amazon  Basin  or  in  the  decidu- 
ous mesophytic  forests  and  Araucaria  forests  of  southern  Brazil.  They  probably  do  occur,  how 
however,  in  isolated  pockets  of  savanna  which  are  interspersed  within  the  continuous  rain 
forest  of  the  Amazon  Basin  (see  Hueck  and  Siebert  1972). 

Southern  and  southeastern  Brazil  have  the  largest  number  of  known  species  of  South 
American  Microtychius,  but  these  regions  have  been  more  intensively  collected  than  most 
others  in  South  America.  Most  Brazilian  species  (26)  occur  in  the  Campos  Cerrados.  Others 
(8)  are  known  from  localities  within  the  deciduous  mesophytic  forests  of  southern  Brazil, 
but  these  are  probably  mainly  in  more  xeric  pockets  of  savanna  which  dot  the  region.  Others 
(6)  occur  in  the  highlands  of  southeastern  Brazil  where  they  are  probably  limited  mainly  to 
the  Campos  Limpos  (Grassland)  rather  than  the  Araucaria  forest.  Numbers  of  species  from 
the  Chaco  and  Monte  Regions  of  Argentina  and  Paraguay,  and  the  Caatingas  of  northeastern 
Brazil,  areas  where  mimosoids  are  abundant  and  diverse,  will  undoubtedly  increase  as  these 
areas  are  more  adequately  sampled.  At  present,  only  two  species  are  known  from  the  Monte 
region  proper,  six  from  the  Chaco,  four  from  the  Caatingas.  Several  of  the  six  species  presently 
known  from  the  “Agreste-Wald”  region  between  the  Caatingas  and  the  coastal  rain  forest,  may 
be  more  widespread,  however.  The  arid  and  semi-arid  regions  of  northeastern  Venezuela 
contain  a large  and  diverse  mimosoid  flora,  but  at  present  only  three  species  of  Microtychius 
are  known  from  the  region,  a number  sure  to  increase  greatly. 

The  Microtychius  faunas  of  Central  America,  the  West  Indies,  and  Mexico  appear  to  be 
derived  extensions  of  the  faunas  of  southern  and  Central  Brazil.  The  few  known  species  of 
the  Chaco  region  are  also  closely  allied  to  those  of  Brazil.  The  fauna  of  the  Monte  Region  is 
poorly  sampled,  but  at  least  two  species  of  that  region  (S.  concava  and  S.  asulcifera ) belong 
to  the  sulcifera  group  which  is  also  represented  in  the  Sonoran,  Mohavean,  and  Chihuahuan 
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Fig.  451,  Distribution  of  desert,  savanna,  pampas,  and  high  altitude  grassland  in  South  America  (adapted  from  Cabrera  and 
Willink,  1973). 
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semi-deserts  of  the  United  States  and  Mexico,  and  in  the  Valley  of  Tehuacan  of  Mexico,  and 
is  itself  sister  to  the  variegata  group  of  North  America.  Some  species  of  the  Monte  may  be 
expected  to  have  allies  in  Brazil  and  in  the  Chaco  region,  however.  The  three  known  species 
from  northern  Venezuela,  S.  aspersa,  S.  melina,  and  S.  valenciana,  also  occur  in  Mexico, 

Central  America,  and  (except  for  S.  valenciana ) in  other  portions  of  South  America. 

The  West  Indies.  — Only  six  species  are  known  from  the  West  Indies  (Table  5).  All  have 
what  Rosen  (1975)  would  call  a South  American  - Caribbean  track,  ie.,  their  nearest  relatives  i 

are  South  American  (or  Central  America).  Three  of  these,  S.  furfurosa  (Bahama  Islands),  S. 
hispaniolae  (Haiti),  and  S.  aliquantula  (Puerto  Rico)  are  known  only  from  the  West  Indies. 

The  other  three  are  also  known  from  the  mainland  ( S . Solaris  from  Jamaica  and  Quintana  Rooj 
Mexico;  S.  setosa  of  Jamaica,  the  Netherlands  Indies,  Mexico  and  southwestern  United  States; 

S.  pulcherrima  of  Puerto  Rico,  Mexico  and  Central  America).  S.  furfurosa  and  S.  Solaris  are 
sister  species,  possibly  endemic  to  the  West  Indies.  S.  aliquantula  is  a member  of  the  melina 
group  which  has  members  in  Central  and  South  America. 

Subgenus  Sibinia. 

The  subgenus  is  comparable  in  diversity  to  the  subgenus  Microtychius,  but  instead  of  being 
primarily  Neotropical,  its  members  occur  in  the  temperate  zones  of  the  Palearctic  Region 
(ca.  120  species),  South  Africa  (15  species),  North  America  (4  species),  and  South  America 
(3  species  ) (Figs.  429,  433,  434).  Whereas  members  of  the  subgenus  Microtychius  are  re- 
stricted to  New  World  members  of  the  legume  subfamily  Mimosoideae,  subgenus  Sibinia 
members  have  hosts  in  several  different,  unrelated  non-legume  plant  families  (see  Table  2,  p.  102)! 
Most  occur  in  the  Mediterranean  Region  of  southern  Europe  and  North  Africa.  The  South 
African  fauna  appears  to  be  derived  from  that  of  the  Palearctic.  There  is  noi  indication  of 
close  relationship  between  South  African  and  South  American  species.  On  the  contrary,  the 
entire  Old  World  fauna  appears  to  be  derived  from  New  World  stock.  All  Old  World  species 
are  assigned  to  the  viscariae  group.  Two  New  World  species,  S.  mica  of  southern  New  Mexico,  j 
southwestern  Arizona,  and  the  Trans- Volcanic  Sierra  and  Sierra  Madre  del  Sur  of  Oaxaca, 

Mexico  (Fig.  433),  and  S.  maculata,  of  the  western  United  States  (Fig.  434)  belong  to  this 
group.  They  apparently  owe  their  presence  in  the  New  World  to  dispersal  from  the  Old,  via 
Beringia.  Sibinia  mica  is  very  Similar  to  S.  phalerata,  a widespread  Palearctic  species.  None  of 
Palearctic  species  examined  appears  closely  allied  to  S.  maculata,  although  several  of  them 
have  similar  elytral  and  pronotal  maculation  (eg.  S.  primata  (Fig.  432)).  The  distribution  of 
S.  maculata  (Figs.  434)  is  such  that  recent  introduction  at  a West  Coast  seaport  seems  likely, 
but  this  remains  unconfirmed.  Unfortunately,  hosts  of  American  subgenus  Sibinia  members 
are  unknown.  If  these  turn  out  to  be  in  any  of  the  families  listed  in  Table  2 (p.  102),  as  con- 
taining Sibinia  hosts,  dispersal  from  Eurasia  in  association  with  the  host  may  be  considered 
highly  probable;  most  of  those  families,  particularly  Caryophyllaceae  which  contains  hosts 
of  more  Sibinia  (including  S.  phalerata ) than  all  of  the  others  combined,  are  primarily  Old 
World  groups  which  have  dispersed  into  other  parts  of  the  World  including  North  America 
(Axelrod  and  Raven  1974). 

The  remaining  New  World  species  are  apparently  limited  to  the  warm  temperate  regions  of 
North  and  South  America.  Two  of  them,  S.  tanneri  of  southern  California  and  S.  texana  of 
southern  Texas,  are  known  only  from  North  America;  the  other  three  are  South  American- 
s'. sellata  and  S.  argentinensis  of  Argentina  and  Uruguay,  S.  albovittata  of  Chile.  S.  tanneri 
was  reportedly  collected  on  Coldenia,  a genus  of  Boraginaceae.  This  is  a highly  modified  species, 
undoubtedly  endemic  to  southern  California,  perhaps  relictual.  S.  texana  is  also  apparently 
endemic  and  relictual.  Its  host  is  unknown.  South  American  subgenus  Sibinia  members  are 
all  assigned  to  the  sellata  group  which  very  likely  is  monophyletic  and  is  itself  probably  sister 
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to  the  North  American  S.  texana  and  S.  tanneri.  A corridor  of  temperate  conditions,  the 
Andean  Cordillera,  forms  a bridge  between  the  temperate  zones  of  North  and  South  America 
across  the  tropics,  and  dispersal  of  plants  and  animals  between  the  two  areas  is  a well  docu- 
mented phenomenon.  This  may  account  for  existence  of  subgenus  Sibinia  members  in  disjunct 
regions  of  the  two  hemispheres. 

HISTORICAL  ZOOGEOGRAPHY 

The  genus  Ty chius.—  Before  zoogeographic  relationships  of  members  of  the  genus  Sibinia 
can  be  understood  some  background  information  on  the  apparently  paraphyletic  genus  Ty  chius 
must  be  presented. 

Evolution  in  Tychius  appears  to  have  followed  lines  of  adaptation  to  various  groups  of  Pap- 
ilionoideae  (Leguminosae)  (Clark  1977b).  The  genus  apparently  had  a North  Temperate  Zone 
origin.  It  is  almost  exclusively  confined  to  that  Zone;  only  in  southern  Africa  is  it  represented 
in  the  southern  hemisphere.  It  also  appears  to  be  virtually  absent  from  the  Oriental  Region, 
although  T.  ovalis  Roelofs,  originally  described  from  Japan,  was  reported  by  Voss  (1958)  from 
Kwangtseh,  Fukien  Province,  China.  The  Palearctic  Region  with  some  300  species,  has  by  far 
the  largest  number  of  species.  The  New  World  by  contrast  has  only  13  species,  all  North  Am- 
erican, and  all  belonging  to  groups  also  represented  in  the  Palearctic.  Apparently  no  Tychius 
occur  south  of  the  Mexican  Plateau  (Clark  1977b).  Host  relationships  also  suggest  a North- 
Temperate  Zone  origin  for  the  genus.  Known  Tychius  hosts  belong  to  primarily  or  exclusively 
North  Temperate  papilionoid  tribes,  and  no  Tychius  are  known  to  have  hosts  in  those  papil- 
ionoid  tribes  which  are  entirely  or  primarily  tropical  or  south  temperate  (hosts  of  species  in 
sub-Saharan  Africa  are  not  known,  however,  and  may  be  exceptions). 

The  genus  is  probably  not  of  greater  than  mid-Tertiary  age.  Its  restrictions  to  North  Temperate 
Zone  hosts  would  indicate  that  it  arose  after  the  Eocene  Period  when  climatic  changes  began 
to  bring  about  temperate  conditions  in  the  northern  hemisphere.  Absence  of  members  of  the 
genus  from  temperate  South  America  and  Australia  argue  against  a Gondwanian  origin. 

It  is  apparent  that  most  North  American  Tychius  owe  their  presence  on  that  continent  to 
dispersal  via  Beringia,  probably  no  earlier  than  the  Pliocene  (Clark  1977b).  Astragalus,  the 
plant  genus  to  which  hosts  of  most  of  the  species  belong,  probably  dispersed  in  that  direction 
during  the  Pliocene  or  later  (Axelrod  and  Raven  1975).  Some  may  have  arrived  during  the 
Pleistocene  along  with  later  dispersals  of  Astragalus  (see  Barneby  1964).  Species  of  Tychius 
associated  with  Astragalus  occur  primarily  in  western  United  States  and  adjacent  portions 
of  Canada  and  all  appear  to  be  more  closely  allied  to  Central  and  Eastern  Asian  Tychius  than 
to  European  species.  Two  species  of  Tychius,  neither  known  to  be  associated  with  Astralgalus 
(one  has  Baptisia  spp.  hosts)  occur  only  in  the  eastern  United  States.  The  nearest  relatives  of 
these  appear  to  be  European  species  and  all  are  possibly  relictual  elements  of  the  Holarctic 
Arcto-Tertiary  geoflora  which  had  a North  Atlantic  continuity.  These  may  have  been  in 
America  before  the  Pliocene.  Raven  and  Axelrod  (1974)  maintain  that  direct  migration  across 
the  North  Atlantic  was  possible  for  plants  (and  associated  weevils?)  throughout  the  Tertiary. 

Tychius  members  may  have  reached  southern  Africa  by  late  Tertiary  dispersal  from  the 
Palearctic.  On  the  other  hand,  an  African  origin  for  Tychius  cannot  be  ruled  out.  The  genus, 
is  well  represented  in  the  Canary  Islands  and  in  the  Cape  Region  of  South  Africa,  and  at  least 
one  species  is  known  from  Madagascar.  According  to  Raven  and  Axelrod  (1974)  these  regions 
are  refugia  for  a formerly  more  widespread  African  flora  which  was  fragmented  when  extensive 
arid  and  semi-arid  regions  developed  following  late  Tertiary  uplift.  Obviously  the  affinities 
of  the  African  Tychius  fauna  to  that  of  the  Palearctic  need  to  be  determined  before  these 
questions  can  be  answered. 
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One  thing  is  clear,  however  — the  sister  group  of  Sibinia,  a group  almost  certainly  of  New 
World  origin,  is  found  among  sub-Saharan  Tychius  (see  phylogeny  section).  Apotypic  states 
1-3  (appendix  II),  cited  above  as  evidence  of  the  sister  group  relationship  between  the 
African  Tychius  sororius  group  and  Sibinia  are,  I believe,  very  strong  indicators  of  that  relation-  j 
ship.  It  is  difficult,  however,  to  account  for  the  occurrence  of  sister  groups  on  the  widely 
separated  land  masses  of  Africa  and  South  America,  without  assuming  that,  (1)  the  tribe  Tychiini  ! 
is  of  greater  than  Eocene  age,  or  (2)  that  the  sororius  group  at  one  time  had  representatives 
which  extended  into  America  and  is  now  relictual  in  Africa,  or  (3)  a sororius  group  member 
crossed  the  Atlantic  during  the  Tertiary.  If  assumption  1 were  correct,  it  could  be  postulated 
that  separation  of  South  American  from  Africa  commencing  in  late  Cretaceous  time  resulted  | 
in  formation  of  a vicariant  sister  pair  on  each  of  the  two  continents.  However,  absence  of 
members  of  the  genus  from  South  America  makes  it  appear  unlikely  that  Tychius  ever  had  a 
West  Gondwanian  distribution.  There  is  not  evidence  for  assumption  2.  Assumption  3 is  of 
course  a possibility  — Raven  and  Axelrod  (1974)  emphasize  that  South  America  and  Africa 
were  in  such  close  proximity  into  the  Eocene  to  have  had  a common  Angiosperm  flora.  If  so, 
opportunity  for  dispersal  of  an  African  weevil  across  the  Atlantic  was  fairly  great  well  into 
the  Tertiary.  As  mentioned  above,  however,  no  Tychius  are  known  to  occur  in  South  America 
as  might  be  expected  if  oversea  dispersal  did  occur.  This  is  all  highly  speculative.  There  is  good 
evidence,  however,  that  Sibinia  arose  in  the  New  World  during  the  Tertiary. 

Origin  and  Radiation  of  Sibinia:  the  sub  genus  Micro  tychius.—  New  World  Sibinia  associated 
with  plants  in  the  legume  subfamily  Mimosoideae  are  assigned  to  what  appears  to  be  a para- 
phyletic  group,  the  subgenus  Microty chius.  All  Old  World  Sibinia  and  a few  New  World  species  | 
belong  to  the  subgenus  Sibinia,  an  apparently  monophyletic  group  which  had  its  origin  in  the 
New  World.  Apparently  all  members  of  this  subgenus  have  non-legume  hosts.  Hosts  of  African 
Sibinia  are  unknown,  but  all  African  species  examined  appear  to  be  more  closely  allied  to 
Palearctic  non-legume  associated  subgenus  Sibinia  members  than  to  New  World  mimosoid 
associated  Microty  chius.  Furthermore,  several  African  Sibinia  are  known  only  from  the 
Cape  Peninsula  of  South  Africa  where  no  native  mimosoids  occur. 

This  apparent  absence  of  members  of  the  genus  from  Old  World  Mimosoideae  is  of  great 
biogeographic  importance.  It  can  easily  be  explained  on  the  basis  of  the  history  and  climatic 
restrictions  of  the  plants  themselves,  if  it  is  assumed  that  Sibinia  arose  in  the  New  World. 
Mimosoids,  including  most  genera  which  contain  Sibinia  hosts,  are  widely  distributed  through- 
out tropical  and  warm  temperate  regions  of  the  world.  The  only  species  adapted  to  cool- 
temperate  conditions  are  some  Australian  Acacia  (Norris  1956)  and  a few  northern  hemis- 
phere herbaceous  forms  (Isely  1973),  none  of  which  are  known  to  be  Sibinia  hosts.  Raven 
and  Axelrod  (1974)  list  Mimosoideae  among  groups  whose  history  and  present  distribution 
patterns  suggest  that  they  migrated  directly  between  South  America  and  Africa  during  or 
prior  to  the  Paleocene.  If  mimosoids  are  that  old,  they  may  have  acquired  their  pantropical 
distribution  when  Pangaea  became  divided.  This  seems  more  reasonable  than  assuming  migra- 
tion through  northern  routes  which,  although  probably  warmer  than  presently,  certainly  did 
pose  barriers  to  dispersal  of  warm  temperate  and  tropical  adapted  organisms  in  the  past  as 
at  present.  If  mimosoid  restricted  Sibinia  arose  in  the  New  World  during  the  Tertiary,  their 
absence  from  Old  World  Mimosoideae  would  be  expected  because  the  plants  were  excluded 
from  northern  cool  temperate  zones,  the  only  available  Tertiary  land  connections  between 
the  Old  and  New  World. 

As  outlined  above  in  the  phylogeny  section,  the  more  plesiotypic  Sibinia  are  the  members 
of  the  paraphyletic  “Itychus”  stock.  Most  “Itychus”  are  South  American,  although  a few 
derived  forms  occur  in  North  and  Middle  America.  The  Sibinia  or  “Itychus”  stock  ancestor 
probably  had  a mimosoid  host  in  the  deciduous  or  semideciduous  forest  with  xerophytic 
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adaptations  which  occupied  southcentral  South  America  during  the  early  Tertiary,  Solbrig’s 
(1976)  “Tertiary-Chaco  paleoflora”.  Evolution  was  probably  accelerated  as  South  American 
climates  became  cooler  and  drier  throughout  the  Tertiary,  the  result  of  ongoing  uplift  of  the 
Andean  Cordillera.  By  the  Pliocene,  a semidesert  vegetation  existed  in  western  middle  South 
America,  and  as  Andean  uplift  continued,  the  xerophytic  Monte  vegetation  zone  was  formed. 
This  formation  is  restricted  today  to  Argentina,  its  elements  are  most  closely  related  to  those 
of  the  adjacent  Chaco  vegetation  zone.  A few  related  elements  occur,  however,  to  the  west 
of  the  Andes,  in  the  northern  portion  of  the  Pacific  coastal  desert.  Remaining  portions  of 
South  America  had  tropical  savanna,  such  as  today’s  Campos  Cerrados,  scrub,  such  as  the 
Chaco  vegetation,  or  evergreen  forest. 

An  early  split  of  the  “Itychus”  stock  into  two  major  lineages  accompanied  the  advance  of 
xeric  conditions.  One  lineage  remained  associated  with  elements  of  more  mesic  vegetation 
zones  of  southeastern  South  America.  These  retained  “Itychus  characters”  present  in  Sibinia 
stem  ancestor  and  acquired  other  characters  expressed  in  extant  “Itychus”  stock  members. 
Numerous  lineages  arose  from  this  stock  as  it  expanded  throughout  tropical  South  America 
into  Middle  and  North  America  and  the  West  Indies.  Major  groups  which  arose  from  it  include 
the  grandis  and  pulcherrima  groups  and  the  rotundata-championi  lineage. 

Meanwhile,  the  sulcifera-variegata  lineage  was  developing  in  the  more  arid  warm-temperate 
regions  of  southern  South  America  and  expanding,  probably  along  the  Andean  Cordillera,  into 
similar  portions  of  North  America  (Fig.  452).  Members  of  this  lineage  have  apparently  dis- 
junct distributions, occurring  in  the  Monte  region  of  Argentina  and  in  the  Sonoran,  Mohavean 
and  Chihuahuan  semi-desert  regions  of  North  America.  This  disjunct  pattern  is  similar  to  that 
exhibited  by  many  plants  in  the  arid  regions  of  both  continents  (Solbrig  1972,  1973,  1976; 
Porter  1974;  Raven  and  Axelrod  1974;  Axelrod  and  Raven  1975).  The  general  concensus 
among  these  workers  is  that  most  related  plant  taxa  in  these  areas  acquired  disjunct  distribu- 
tions by  dispersal  between  pockets  of  aridity  along  the  Andean  Cordillera.  Arid  conditions 
were  of  maximum  extent  in  the  mid-Pliocene  and  Pleistocene  periods,  but  Raven  and  Axel- 
rod (1975)  rule  out  as  unsupported  by  any  evidence,  the  concept  of  a “trans-tropic  scrub” 
hypothesized  by  Barbour  (1969).  Species  of  Acacia  and  Prosopis,  hosts  of  sulcifera  and 
variegata  group  members,  form  major  elements  of  the  floras  of  both  North  and  South  American 
arid  regions  and  are  frequently  mentioned  in  discussions  of  disjunctions  between  the  two 
regions.  It  should  be  pointed  out,  however,  that  Prosopis  and  at  least  some  of  the  species  of 
Acacia  known  to  be  sulcifera  and  variegata  group  hosts,  are  not  restricted  to  extreme  arid 
regions  as  are  other  plants  such  as  Larrea,  commonly  cited  in  discussions  of  disjunctions, 
but  have  extensive  distributions  throughout  Mexico  and  'Central  America  (Johnson  1962; 

Schery  1950)  and  occur  in  South  America  in  some  inter-Andean  valleys,  on  the  Pacific 
coastal  slopes  of  the  Andes  from  northern  Peru  to  Chile,  and  in  the  high  Andean  “Puna” 
zone  (Solbrig  1976,  Hueck  and  Siebert  1972).  Further  collecting  in  these  areas  may  reveal 
that  sulcifera  and  variegata  group  members  occur  in  these  intervening  areas  as  well. 

As  the  sulcifera-variegata  lineage  was  expanding  within  xeric  regions  attaining  its  present 
distribution  in  South  American  and  North  American  semi-desert  regions,  the  Sibinia  fauna 
of  the  tropical  deciduous  forest  zones  was  also  diversifying  and  expanding  into  Middle  and 
North  America.  A tranformation  series  beginning  with  the  “Itychus”-like  S.  rotundata  and 
S.  tropidorhyncha  of  Panama,  and  progressing  northward  through  S.  altensis  of  Guatemala, 

S.  tessellata  of  Guatemala  and  Mexico,  S.  candidata  of  Mexico,  and  S.  suturalis  of  Mexico 
and  southwestern  United  States  has  been  recontructed  (Fig.  436).  These  species,  assigned 
to  the  paraphyletic  rotundata-suturalis  stock,  appear  to  mark  the  path  of  an  early  expansion 
into  Middle  America  from  South  America.  Other  lineages,  including  the  pulcherrima  group 
as  well  as  the  “Itychus”  stock  itself,  also  penetrated  Middle  and  North  America. 
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Fig.  452.  Hypothetical  zoogeographic  relationships  of  the  “Itychus”  stock  to  the  sulcifera  and  variegata  groups  of  the  sub- 
genus Microty chius; (see  text). 
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Once  in  North  America,  some  of  these  lineages  expanded  into  the  arid  tropical  Balsas  Basin 
and  Valley  of  Tehuacan  regions  of  Mexico  and  onto  the  Mexican  High  Plateau,  where  they  be- 
came sympatric  with  previously  established  sulcifera-variegata  lineage  members.  Rotundata- 
suturalis  stock  members  which  became  adapted  to  the  temperate  desert  zones  include  S.  sutur- 
alis  itself,  and  members  of  the  hispida  stock.  At  the  same  time  members  of  the  championi 
lineage,  the  terminal  branches  of  the  rotunda ta-championi  lineage,  radiated  throughout  the 
Tropical  Deciduous  Forest  of  Middle  America  through  which  the  rotundata-suturalis  stock 
had  initially  gained  access  to  North  America  and  expanded  into  South  America  (Fig.  453). 

Pleistocene  climatic  changes  probably  had  a significant  role  in  creating  the  diversity  observed 
among  extant  subgenus  Microty chius  members.  During  that  period  cyclic  fluctuations  in 
temperature  and  associated  arid-humid  cycles  caused  alternate  expansion  and  contraction  of 
xerophytic  vegetation  zones  in  the  Andean  Region  as  well  as  in  the  Amazon  Basin  (see  Haffer 
1969,  1974;  Vanzolini  and  Williams  1970;  Simpson-Vuilleumier  1971;  Raven  and  Axelrod 
1975;  and  Whitehead  1976).  These  fluctuations  probably  enhanced  opportunities  for  dispersal 
of  xerophytic  sulcifera  and  variegata  group  members  along  the  Andean  Cordillera  as  well  as 
accelerating  speciation  in  savanna  associated  faunas  such  as  that  of  the  Brazilian  Campos  Cer- 
rados.  The  above  cited  authors  have  postulated  forest  refugia  in  which  species  and  morphologi- 
cally distinct  populations  of  different  birds,  reptiles,  and  insects  developed  during  periods  in 
which  savanna  formed  the  continuous  phase.  Similarily,  pockets  of  savanna,  such  as  those  in- 
terspersed today  in  the  midst  of  the  evergreen  rainforest  of  the  Amazon  Basin  (see  Hueck  and 
Siebert  1972)  must  have  served  and  probably  do  serve  today  as  refugia  for  species  of  Microty  chius 
and  for  organisms  associated  with  the  vegetation  of  these  regions. 

The  West  Indian  Sibinia  fauna  is  poorly  sampled  and  hosts  of  the  species  are  unknown. 
Relationships  among  West  Indian  species  and  relationships  between  these  and  some  mainland 
species  are  relatively  clear,  however.  Several  species  occur  both  in  the  West  Indies  and  in 
Mexico,  Central  and/or  South  America.  Only  a few  are  known  only  from  the  West  Indies  and 
these  are  quite  obviously  very  closely  related  to  mainland  species.  It  is  highly  unlikely  that 
Sibinia  is  old  enough  to  have  existed  on  the  “proto- Antilles”  land  mass  which  Rosen  ( 1975) 
postulated  to  exist  between  Nuclear  Central  America  and  South  America.  More  likely,  the 
West  Indian  Sibinia  fauna  reached  that  region  by  oversea  dispersal  from  the  mainland  in  later 
Tertiary  or  Pleistocene  time.  Many  mimosoids  occur  both  on  the  mainland  and  on  islands  of 
the  West  Indies.  If  a plant  became  established  on  an  island  prior  to  arrival  of  a weevil  which 
had  been  associated  with  it  on  the  mainland,  the  weevil  probably  would  have  a good  chance 
of  becoming  established  on  the  island  as  well. 

The  subgenus  Sibinia .—  As  indicated  above,  members  of  this  subgenus  have  non-legume 
hosts  and  are  by  far  most  numerous  in  the  Old  World.  The  subgenus  appears  to  have  arisen 
out  of  the  “Itychus”  stock  of  the  subgenus  Microty  chius  in  the  New  World  (Fig.  454). 

New  World  members  of  the  subgenus  belong  to  two  lineages,  one  of  which  lias  representatives 
in  warm-temperate  South  America  (the  sellata  group  of  Argentina  and  Chile)  and  warm-tem- 
perate North  America  {S.  tanneri  of  southern  California,  S.  texana  of  southern  Texas).  These 
appear  to  be  the  more  plesiotypic  members  of  the  subgenus.  They  probably  attained  a disjunct 
distribution  in  temperate  portions  of  North  and  South  America  by  dispersal  along  the  Andean 
Cordillera,  but  no  members  of  the  subgenus  have  been  collected  in  that  region.  The  other 
lineage  includes  all  of  the  Old  World  subgenus  Sibinia  members  as  well  as  two  North  American 
species.  Plants  with  which  members  of  this  lineage  have  been  associated  (Table  2,  p.  102)  be- 
long to  groups  which  are  widespread  in  temperate  zones  of  the  world.  Adaptation  to  temper- 
ate plant  groups  probably  made  possible  dispersal  of  New  World  stock  into  the  Old  World  via 
Beringia  (Fig.  454)  which  stock  gave  rise  to  the  extensive  Sibinia  fauna  (ca.  230  species)  of 
the  Palearctic  and  Ethiopean  Regions.  These  Old  World  forms  are  all  assigned  to  the  viscariae 
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Fig.  453.  Hypothetical  zoogeographic  relationship  of  the  “Itychus”  stock  to  the  rotundata-suturalis  stock  (see  text). 
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Fig.  454.  Hypothetical  zoogeographic  relationships  of  the  “Itychus”  stock  of  the  subgenus  Microty chius  to  the  sellata,  tanneri, 
texana,  and  viscariae  groups  of  the  subgenus  Sibinia  (see  text). 
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group.  The  New  World  members  of  this  group,  S.  maculata  and  S.  mica , probably  owe  their 
presence  in  North  America  to  dispersal  via  Beringia  from  the  Old  World  in  the  reverse  direction 
of  the  dispersal  from  which  the  Old  World  fauna  was  derived  (Fig.  454). 

In  summary,  the  genus  Tychius  probably  arose  in  the  Old  World,  most  likely  in  the  Palearctic 
but  possibly  in  Africa.  A few  species  dispersed  into  North  America  during  the  mid  to  late 
Tertiary,  but  none  entered  the  Oriental  or  Australian  Regions,  and  none  reached  South  America. 
The  sister  group  of  Sibinia,  the  sororius  group,  is  part  of  Tychius  and  is  known  today  only 
from  southern  Africa.  Sibinia , however,  probably  arose  in  the  New  World  in  association  with 
a tropical  to  warm-temperate  host  in  the  legume  subfamily  Mimosoideae.  Subsequent  migration 
of  mimosoid  associated  Sibinia  to  the  Old  World  was  not  possible  because  of  the  climatic  bar- 
rier to  dispersal  of  the  hosts  in  the  northern  temperate  zone  where  the  only  land  connection 
between  the  New  and  Old  Worlds  during  Tertiary  time  existed.  One  lineage  of  Sibinia , how- 
ever, became  associated  with  temperate  zone  hosts  (Carophyllaceae,  et  al. , Table  2)  in  the 
New  World  which  permitted  dispersal  to  the  Old  World.  This  stock  gave  rise  to  the  present 
large  Old  World  non-legume  associated  Sibinia  fauna. 


APPENDIX  I 


Locality  Records 

S.  albidula 

MEXICO.  Chiapas:  35  mi  SW  Cintalapa  (TAM).  Oaxaca:  14  mi  W Niltepec  (TAM);  Presa  Benito  Juarez  (TAM);  12  mi 
W Tehuantepec  (TAM).  Veracruz:  8 mi  W Palma  Sola  (TAM).  HONDURAS,  no  locality  given,  intercepted  at  Beltsville, 
Maryland,  U.S.A.  (USNM).  NICARAGUA.  Managua  (BMNH).  COSTA  RICA.  Guanacaste:  Bagaces  area,  Comelco,  Palo 
Verde  (USNM). 

S.  americana 

MEXICO.  Chiapas:  19  km  NE  Bochil  (CPENA);  45  km  SW  Cintalapa  (TAM);  34  and  35  mi  S Cintalapa  (TAM);  1.6  mi 
S Jicotol  (TAM);  8.4  and  12  mi  N and  13  mi  NW  Ocozocoaulta  (TAM);  19  mi  W San  Cristobal  de  las  Casas  (CWO);  15  mi 
E Tuxtla  Gutierrez  (CWO).  Guerrero:  20  mi  E Acapulco  (TAM).  Morelos:  Cuautla  (CPENA).  Jalisco:  12  mi  W Plan  de 
Barrancas  (TAM).  Oaxaca:  7.7  mi  S Ejutla  (TAM);  2.7  mi  NE  and  8.3  mi  SE  El  Cameron  (TAM);  9 mi  E El  Cameron  (CWO); 

10  mi  W Tamazulpan  (CWO,  TTU);  1.5  mi  E Tapanatepec  (TAM);  13  and  18  mi  SE  Tlacolula  (CWO);  2.8  mi  E Matatlan  (TAM); 
11.3  mi  SE  and  16  mi  NW  Totolapan  (TAM).  Puebla:  4.4  mi  SE  Acatapec  (TAM);  20  mi  NE  Villa  a Camacho  (CWO).  San 
Luis  Potosi:  Tazamunchale  (USNM);  3.4  mi  W Xilitla  (TAM).  Veracruz:  2 km  NW  Alaxan  (TAM);  14  mi  W Conejos  (TAM); 

8 mi  W Palma  Sola  (TAM).  HONDURAS.  Comayagua:  Lago  Yojoa  (CWO);  Siguatepeque  (CWO);  13  and  14  mi  NW  Siguate- 
peque  (CWO).  Francisco  Morazan:  Tegucigalpa  (CWO,  USNM).  Ocotepeque:  11  ni  NE  Nueva  Ocotepeque  (CWO).  Olancho: 

5 mi  SE  and  7 and  11  mi  NE  Catamacas  (CWO);  34  mi  SW  Juticalpa  (CWO).  NICARAGUA!  /motega:  10  mi  SE  Jinotega 
(CWO).  COSTA  RICA.  Alajuela:  9 mi  NW  Naranjo  (CWO).  Cartego:  Cartego  (AMNH);  6 mi  NW  Paraiso  (CWO);  Turrialba 
(AMNH,  CWO,  BMNH).  Guanacaste:  14  mi  NE  Esparta  (CWO).  San  Jose:  10  mi  N San  Isidro  del  General  (CWO);  San  Juan 
(BMNH).  GUATEMALA.  Aceituna  (BMNH);  Antigua  (USNM);  Capetillo  (BMNH);  6 and  8 mi  E Chimaltenango  (CWO); 

52  mi  SE  Coban  (CWO);  Guatemala  City  (BMNH);  Livingston  (USNM);  3 mi  N Panajachel  (CWO).  EL  SALVADOR.  Cabanas: 

3 mi  SE  Ilobasca  (CWO).  Cuscatlan:  7 mi  W Cojutepeque  (CWO).  BRAZIL.  Mato  Grosso:  Chapada  (dos  Guimares)  (USNM). 
Pernambuco:  (no  locality  given)  (BMNH);  Caruaru  (MPB).  Goias:  Dianapolis  (MZSP).  ARGENTINA.  Jujuy:  San  Salvador 
de  Jujuy  (CWO).  Missiones:  Loreto  (MLP).  Salta:  Salta  (CWO).  Tucuman:  Horca  Molle,  near  Tucuman  (CWO). 


S.  argentinensis 

ARGENTINA.  Buenos  Aires:  Buenoa  Aires  (MNHP,  MZLP,  USNM).  La  Pampa:  General  Pico  (MZLP). 

S.  aspersa 

MEXICO.  Chiapas:  10  km  NE  Bochil  (CPENA);  Simojovel  (CPENA).  Morelos:  Cuernevaca  (USNM).  4.4  mi  E Cuernevaca 
(TAM).  San  Luis  Potosi:  1 mi  E El  Naranjo  (TAM);  7 mi  W Xilitla  (TAM).  Veracruz:  17  mi  N Acayucan  (TAM);  8 mi  N 
Catemaco  (TAM).  GUATEMALA.  Purula  (BMNH);  San  Jeronimo  (BMNH).  EL  SALVADOR.  Cavanas:  3 mi  SE  Ilobasco 
(CWO).  HONDURAS.  Francisco  Morazan:  Tegucigalpa  (USNM).  LaPaz:  2 mi  SE  LaPaz  (CWO).  Olancho:  5 mi  SE  Catemacas 
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(BMNH).  NICARAGUA.  Corinto  (BMNH);  Chontales  (BMNH).  COSTA  RICA.  Guanacaste:  Bagaces  (USNM).  Finca  La 
Pacifica,  Caiias  (USNM).  PANAMA.  Canal  Zone:  Barro  Colorado  Island  (USNM).  VENEZUELA.  Aragua:  El  Limon  (USNM); 
Rancho  Grande  (USNM,  CWO).  BRAZIL.  Amapa:  Oiapoque  (MZSP).  Goias:  Aragarcas  (MZSP);  Dianopolis  (MZSP);  Paraiso 
(MZSP);  Porto  Nacional  (MZSP).  Mato  Grosso:  Caceres  (MZSP);  Chapada  (Dos  Guimares)  (USNM);  Corumba,  Porto  Esperanca 
(MZSP).  Minas  Gerais:  Varingha  (MZSP).  Parana:  Vila  Vehla  (CWO).  Pernambuco:  Caruaru  (MPB).  Roraima  (Rio  Blanco); 
Surumu  (MZSP).  Rio  Grande  do  Norte:  Natal  (MZSP).  Sao  Paulo:  Jaboticibal  (USNM).  PARAGUAY.  San  Bernardino  (USNM); 
4 km  E Ypacarai  (CWO);  San  Lorenzo  (CWO). ARGENTINA.  Jujuy:  no  locality  given  (MLP);  San  Salvador  de  Jujuy  (CWO). 
Tucuman:  Horca  Molle,  near  Tucuman  (CWO);  5 km  S Lules  (CWO).  Salta:  Salta  (CWO). 

S.  Candida ta 

UNITED  STATES:  Arizona:  Chochise  Co.,  Huahuca  Mts.  (OSU).  Santa  Cruz  Co.,  west  slope  of  Patagonia  Mts.  (UA). 
MEXICO.  Chiapas:  0.5  mi  N Ocozocoaulta  (TAM).  Guanajuato:  3 mi  S Valle  de  Santiago  (CWO).  Guerrero:  Iguala  (TAM). 
Mexico:  4.3  mi  NE  Ixtapan  (TAM).  Morelos:  8 mi  E Cuemevaca  (TAM).  Oaxaca:  9 mi  E El  Cameron  (CWO);  2.1  mi  E Jalapa 
del  Marques  (TAM);  21  mi  S Matias  Romero  (CWO);  17  mi  SE  Nochixtlan  (CWO);  2.6  mi  E Tapanatepec  (TAM);  Temescal 
(CWO ),  Puebla:  4 mi  S Atlixco  (BYU);  4 mi  NW  Tehuitzingo  (CWO).  San  Luis  Potosi:  13  mi  W El  Naranjo  (TAM);  24  mi 
SW  Tamazunchale  (TAM).  Sinaloa:  9 mi  SE  Gusave  (TAM);  Mazatlan  (TAM).  Veracruz:  14  mi  W Conejos  (TAM);  Jalapa 
(BMNH). 

S.  casey  i 

UNITED  STATES:  Texas:  Brewster  Co.,  Big  Bend  National  Park:  Green  Gulch  (CWO).  MEXICO.  Durango:  9 mi  S San 
Antonio  (CWO);  9 mi  N Rodeo  (CWO).  Neuvo  Leon:  18  mi  N LaEscondida  (TAM);  9 mi  W Iturbide  (TAM);  3 mi  S Pacheco 
(TAM). 

S.  championi 

MEXICO.  Chiapas:  29,  34,  and  35  mi  SW  Cintalapa  (TAM).  Guerrero:  20  mi  E Acapulco  (TAM).  Oaxaca:  1.1  mi  S 
Ejutla  (TAM);  32.8  mi  NW  Jalapa  del  Marques  (TAM);  18  mi  W Niltepec  (BYU);  1.5  and'2.6  mi  E Tapanatepec  (TAM); 

18  mi  SE  Tlacolula  (CWO);  2.1,  16  and  18  mi  NW  Totolapan  (CWO).  Puebla:  4.4  mi  SW  Acatepec  (TAM). 

S.  dissipata 

MEXICO.  Guerrero:  19  mi  S Iguala  (TAM).  Oaxaca:  3.2  mi  S Ocotlan  (TAM).  Puebla:  16  mi  NW  Acatlan  (TAM);  11.8 
mi  NW  Izucar  de  Matamoros  (TAM);  Izucar  de  Matamoros  (CAS).  Sinaloa:  Villa  Robe  (CAS).  NICARAGUA.  Corinto 
(BMNH). 


S.  errans 

UNITED  STATES.  Texas:  Bee  Co.,  Beeville  (USNM).  Bexar  Co.,  no  locality  given  (USNM).  Dallas  Co.,  Dallas  (USNM). 
DeWitt  Co.,  3.5  and  7 mi  S Cuero  (TAM).  Hidalgo  Co.,  Pharr  (USNM).  Jim  Wells  Co.,  6 mi  S Ben  Bolt  (TAM).  Live  Oak 
Co.,  5 mi  SW  George  West  (TAM).  Neuces  Co.,  Corpus  Christi.  San  Patricio  Co.,  Sinton  (TAM);  6 and  7 mi  NE  Sinton 
(TAM).  Victoria  Co.,  Victoria  (USNM).  MEXICO.  Coahuilla:  Saltillo  (USNM).  Neuvo  Leon:  2.4  mi  S La  Escondida  (TAM); 
Monterrey  (USNM).  San  Luis  Potosi:  29  mi  N Cd.  Valles  (CWO). 

S.  fulva 

UNITED  STATES.  Arizona.  Cochise  Co.,  Chiricahua  Mts.  (OSU,  UA);  Huachuca  Mts.  (BYU,  OSU);  Portal  (USNM);  St. 
David  (CAS);  Willcox  (UA).  Coconino  Co.,  Sedona  (NAU).  Gila  Co.,  Globe  (BYU);  10  and  19  mi  N Globe  (UA);  Pinal 
Mts.  (UA).  Graham  Co.,  Graham  Mts.:  Hospital  Flats  (UA).  Maricopa  Co.,  Apache  Lake  (CWO);  Granite  Reef  Dam  (NAU); 
Mesa  (USNM);  Phoenix  (UA);  Scottsdale  (NAU) ; Wickenberg  (CU,  OSU).  Mohave  Co.,  Chloride  (OSU);  Hualpai  Mts. 

(OSU);  14  mi  SE  Kingman  (UI);  Topeck  (OSU).  Pima  Co.,  Cotaro  (UA);  Sahuarita  (UA);  Santa  Catalina  Mts.:  Bear  Wallow 
and  Hitchcock  Hwy.  mi  4 and  10  (CWO);  Hitchcock  Hwy.  mi  5 and  Sabino  Cyn.  (UA);  Santa  Rita  Mts.  (OSU);  Santa  Rita  Mts.: 
Madera  Cyn.  (CU);  Santa  Rita  Destr.  Site  (UA);  Tucson  (BYU,  OSU,  UA);  Santa  Rosa  Mts.  (OSU).  Pinal  Co.,  Oracle  (USNM). 
Yavapai  Co.,  Bumble  Bee  (CAS);  10  mi  S Verde  Camp  (NAU);  10  mi  E Camp  Verde  at  Montezuma  Lake  (NAU);  Congress 
(OSU);  Cottonwood  (NAU).  Yuma  Co.,  Yuma  (OSU).  California:  Imperial  Co.,  Mountain  Springs  (OSU,  TAM).  Los  Angeles 
Co.,  no  locality  given  (USNM).  Riverside  Co.,  Banning  (CAS);  Mount  San  Jacinto  (LACM);  Palms  to  Pines  Highway  (CIS); 

Palm  Springs  (CAS,  CIS);  White  Water  (CAS).  San  Bernardino  Co.,  no  locality  given  (USNM);  near  Mitchell  Caverns  State 
Park  (CWO);  Quail  Springs  (CAS).  San  Diego  Co.,  6 mi  E Banner  (CIS,  CWO);  Borrego  (CNC);  Jacumba  (AMNH,  OSU);  2 
mi  E and  4 mi  W Jacumba  (TAM);  San  Felipe  Valley  (CIS);  19  mi  SE  Warner  Springs  (CWO).  Nevada:  Clark  Co.,  Las  Vegas 
(WEC).  New  Mexico:  Eddy  Co.,  Carlesbad  Caverns  (CAS).  Texas:  Brewster  Co.,  6 mi  N Alpine  (TAM);  Big  Bend  National 
Park;  Green  Gulch  (TAM),  Pine  Cyn.  (CWO),  Boquillas,  5 mi  N Glenn  Spring,  Boot  Springs,  Oak  Springs,  Panther  Junction 
and  Persimmon  Gap  (CNC);  23  mi  S Marathon  (CWO);  5 mi  N Study  Butte  (TAM).  Terlingua  (CAS).  Culberson  Co.,  3 mi 
E.  Van  Horn  (TAM).  Hidalgo  Co.,  Santa  Ana  Wildlife  Refuge  (TAM).  Jim  Wells  Co.,  1 mi  N and  1 mi  S Premont  (TAM). 

Presido  Co.,  12  mi  W Lajitas  (TAM);  near  Presidio  (USNM).  Terrell  Co.,  Downing  Ranch  (USNM).  Uvalde  Co.,  Uvalde  (OSU, 
TAM);  Sabinal  (USNM).  Val  Verde  Co.,  Pecos  River  at  U.S.  Hwy.  90  (CWO).  Webb  Co.,  Laredo  (USNM).  MEXICO.  Baja: 
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California  Sur:  Cape  San  Lucas  (USNM,  MCZ).  Sonora:  San  Javier  (CAS). 

S.  grisea 

MEXICO.  Campeche:  16  mi  N Champoton  (CWO).  Chiapas:  22  mi  S La  Trinitaria  (TAM).  Guerrero:  Iguala  (TAM);  19 
and  32  mi  S Iguala  (TAM);  Mexcal  (CIS).  Oaxaca : 11.6  mi  E Jalapa  del  Marques  (TAM);  27  mi  E Juchitan  (TAM);  8 mi  N 
La  Ventosa  (TAM);  14  mi  W Niltepec  (TAM);  1 mi  SE  Rio  Hondo  (TAM);  11.3  mi  SE  Totolapan  (TAM);  18  mi  SE  Tlacolula 
(CWO).  Puebla:  16  and  19  mi  NW  Acatlan  (TAM);  10  mi  SE  Pitayo  (USNM);  13.3  mi  NW  Tehuitzingo  (CWO,  TAM).  Vera- 
cruz: San  Rafael  Jicatltepec  (USNM).  Yucatan:  Izamal  (USNM).  HONDURAS.  Comayagua:  3 mi  SW  Comayagua  (CWO). 
NICARAGUA.  Maragaloa:  3 mi  W Sebaco  (CWO).  BRAZIL.  Bonito:  Pernambuco  (USNM).  Minas  Gerais:  Pedra  Azul  (CWO). 

S.  grypa 

MEXICO.  Baja  California  Terrirorio  Sur:  Cape  San  Lucas  (BYU);  Los  Planes  (USNM);  San  Jose  del  Cabo  (CAS);  6 mi  SW 
Santiago  (UA);  Tres  Marias  Islands:  Magdalena  Island  and  Maria  Madre  Indian  Village  (CAS).  Campeche:  Francisco  Escarcega 
(CWO).  Chiapas:  35  mi  SW  Cintalapa  (TAM);  3 mi  SW  La  Trinitaria  (TAM).  Guanajuato:  Jutiapa.  Guerrero:  0.2  mi  W Cacahuam- 
ilpa  (TAM);  Iguala  (TAM).  Mexico:  Atlahuaca  (CWO);  4.3  mi  NE  Ixtapan  (TAM);  19  mi  S Toluca  (TAM).  Morelos:  2 mi  N 
Jojutla  (CWO).  Oaxaca:  9 mi  E El  Cameron  (CWO);  16  mi  W Jalapa  del  Marques  (TAM);  0.5  mi  SW  Juchitan  (TAM);  2.8  mi 
E.  Matatlan  (TAM);  14  mi  E Niltepec  (TAM);  1 mi  SE  Rio  Hondo  (TAM);  17  mi  W Tehuantepec  (CWO);  6 mi  W Tehuantepec 
(CIS,  CWO,  TAM);  12  mi  W Tehuantepec  (TAM);  56  mi  NW  Tehuantepec  (CWO);  11.3  mi  SE  Totolapan  (TAM).  Puebla:  4 
mi  SE  Acetepec  (TAM);  16  and  19  mi  NW  Acatlan  (TAM,  CWO);  11.8  mi  NW  andJ2  mi  SE  Izucar  de  Matamoros  (TAM, 

CWO);  14  mi  SE  Petlalcinco  (CWO).  Queretaro:  1 mi  NW  Ayutla  (TAM).  San  Luis  Potosi:  Ciudad  del  Maiz  (USNM).  Sinaloa: 

5 mi  E Concordia  (CWO);  2 mi  W El  Palmito  (CWO).  Sonora:  Alamos  (CAS).  Tamaulipas:  6.2  mi  W Antiguo  Morelos  (TAM);  i 

Nacimiento  del  Rio  Frio,  ca.  25  N Ciudad  Mante  (CWO);  8 mi  W El  Limon  (TAM).  Veracruz:  Vega  de  Alatorre  (TAM);  14 
mi  W Conejos  (TAM);  8 mi  W Palma  Sola  (TAM).  NICARAGUA.  23  mi  SE  Esteli  (CWO);  Managua  (BMNH).  COSTA  RICA. 
Guanacaste:  Bagaces  area,  Comelco,  Palo  Verde  (USNM). 

S.  hispida 

UNITED  STATES.  Arizona.  Cochise  Co.,  10  mi  N Apache  (CWO);  Chiricahua  Mts.:  Cave  Creek  (USNM);  Dragoon  Mts.: 
Cochise  Stronghold  (UA);  Huachuca  Mts.:  Miller  Cyn.  (OSU);  Pearce  (UA);  5 mi  E Portal  (CWO).  Gila  Co.,  Globe  (BYU, 

CAS,  UA);  Sixshooter  Cyn.,  N.  Globe  (TAM).  Graham  Co.,  Mount  Graham  (BYU).  Pima  Co.,  Santa  Catalina  Mts.  (BYU), 
Hitchcock  Hwy.,  mi  5 (UA),  Hitchcock  Hwy.,  mi  4,  Molino  Basin  and  Peppersauce  Cyn.  (CWO);  Santa  Rita  Mts.  (BYU,  CAS, 
USNM),  Foot  of  Miller  Creek  (CAS),  6 mi  N Madera  Cyn.  (NAU),  Madera  Cyn.  (CWO,  TAM),  Box  Cyn.  and  Florida  Cyn. 

(CWO);  Santa  Rita  Range  Reserve  (BYU).  Pinal  Co.,  Oracle  (USNM).  Santa  Cruz  Co.,  Nogales  (BYU,  CAS,  USNM);  Ruby 
(OSU);  Tumacacori  Mts.  (OSU),  Sycamore  Cyn.,  Yanks  Spring  (CAS).  Yavapai  Co.,  Bloody  Basin  (UA);  10  mi  S Camp 
Verde  (NAU).  New  Meixco:  Guadelupe  Co.,  Santa  Rosa  (TAM).  Lincoln  Co.,  0.5  mi  W Sunset  (WEC).  Texas:  Brewster  Co., 
Alpine  (USNM);  17  mi  S Alpine  (CWO);  3.6  mi  E,  7 mi  W,  6 mi  N and  1 and  43  mi  S Alpine  (TAM);  Chisos  Mts.  (OSU); 

Big  Bend  National  Park:  Green  Gulch  (CWO,  TAM).  Brown  Co.,  Bangs  (USNM).  Culberson  Co.,  Pines  Springs  (CWO),  Dickens 
Co.,  9 mi  SE  Dickens  (CWO).  Glasscock  Co.,  9 mi  SE  Stanton  (TAM).  Jeff  Davis  Co.,  Davis  Mts.  (CAS,  OSU);  Fort  Davis 
(CNC);  5 mi  S,  14  mi  SE,  10  mi  SW,and  12  mi  NW  Fort  Davis  (TAM).  Llano  Co.,  Buchanan  Dam.(TAM).  Lubbock  Co., 

Lubbock  (TAM).  McCulloch  Co.,  6 mi  SE  Brady  (TAM).  Mills  Co.,  23  mi  W Goldthwaite  (TAM).  Presidio  Co.,  18  mi  S 
Marfa  (TAM);  Shafter  (TAM);  4.6  mi  N Shafer  (TAM).  Reeves  Co.,  2 mi  S Toyahvale  (TAM).  San  Saba  Co.,  15  mi  NW 
San  Saba  (TAM).  Terry  Co.,  Brownfield  (CWO).  Uvalde  Co.,  Uvalde  (USNM).  Val  Verde  Co.,  Del  Rio  (CNC).  Devil’s  River 
(USNM).  MEXICO.  Chihuahua:  5 mi  NE  Hidalgo  del  Parral  (CWO).  Durango:  8 mi  NE  Guadalupe  Victoria  (CWO);  2,  9 and 
14  mi  NW  La  Zarca  (CWO).  Nuevo  Leon:  3 mi  S Pacheco  (TAM).  Zacatecas:  13  mi  SE  Sombrerete  (CWO). 

S.  inermis 

UNITED  STATES.  Texas:  Atascosa  Co.,  5 mi  S Cambellton  (CWO).  Bee  Co.,  Beeville  (USNM);  6 mi  NE,  7 and  18  mi 
SE  Beeville  (TAM).  Brazos  Co.,  Bryan  (TAM);  College  Station  (TAM).  Brewster  Co.,  17  mi  S Alpine  (CWO);  Big  Bend 
National  Park:  road  to  basin  and  upper  basin  (RWH),  Chisos  Basin,  Green  Gulch  and  Pine  Cyn.  (CWO),  Green  Gulch  and 
Boquillas  (CNC),  Chisos  Mts.,  South  Rim  Trail  (TAM).  Brooks  Co.,  2.7  mi  E Falfurrias  (TAM).  Burnet  Co.,  10  mi  E Burnet 
(TAM).  Calhoun  Co.,  Port  Lavaca  (USNM).  Cameron  Co.,  Brownsville  (BYU,  TAM,  USNM);  Brownsville,  Esperanza  Ranch 
(BYU);  6 mi  E Brownsville  (TAM);  Harlingen  (USNM);  1 and  5 mi  N Harlingen  (TAM);  Olmito  (USNM);  Port  Isabel  (USNM); 

Rio  Hondo  (USNM);  San  Benito  (USNM);  DeWitt  Co.,  Cuero  (USNM);  3.4  and  7 mi  S Cuero  (TAM):  Dimmit  Co.,  7 mi  N 
Carrizo  Springs  (CWO).  Duval  Co.,  San  Diego  (TAM).  Hidalgo  Co.,  Bentson  Rio  Grande  Valley  State  Park  (TAM);  2 mi  S 
and  4 mi  N Delfina  (T  AM);  2 mi  S Linn  (TAM);  Mercedes  (USNM);  Mission  (TAM);  Progreso  (TAM);  Santa  Ana  Wildlife 
Refuge  (TAM);  Weslaco  (TAM).  Jeff  Davis  Co.,  Fort  Davis  (CNC).  Jim  Wells  Co.,  7 mi  W Alice  (TAM);  6 mi  S Ben  Bolt 
(TAM);  3.1  mi  S Orange  Grove  (TAM);  1 mi  N and  1.4  mi  S Premont  (TAM);  0.2  mi  S Sandia  (TAM).  Kerr  Co.,  Kerrville 
(TAM);  LaSalle  Co.,  Encinal  (TAM).  Kleberg  Co.,  Kingsville  (TAM);  6 mi  S Kingsville  (TAM);  3 mi  S Ricardo  (TAM); 

Riviera  (TAM);  Riviera  Beach  (TAM).  LaSalle  Co.,  Encinal  (TAM).  Live  Oak  Co.,  5 mi  SW  George  West  (TAM).  Matagorda 
Co.,  no  locality  given  (TAM).  Medina  Co.,  Castroville  (TAM);  3 mi  E and  5 mi  W Hondo  (TAM).  Neuces  Co.,  Corpus  Chirsti 
(TAM,  USNM);  Corpus  Christi:  Rodd  Field  (TAM).  Refugio  Co.,  Woodsboro  (TAM).  San  Augustine.  Co.,  San  Augustine 
(USNM).  San  Patricio  Co.,  4 mi  SW  Mathis  (TAM);  Lake  Corpus  Christi  (RWH,  OSU,  TAM);  2 mi  S Odem  (TAM);  Sinton 
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(TAM);  5,  6 and  7 mi  N and  13  mi  SW  Sinton  (TAM);  Welder  Wildlife  Refuge  (CWO,  TAM,  TTU).  Starr  Co.,  no  locality  given 
(OSU,  TAM);  Roma  (USNM).  Tarrant  Co.,  Arlington  (USNM).  Uvalde  Co.,  Garner  State  Park  (TAM);  3 mi  E Sabinal  (TAM). 

Val  Verde  Co.,  no  locality  given  (TAM);  Devil’s  River  (USNM);  Victoria  (TAM,  USNM);  3 mi  N Victoria  (TAM).  MEXICO. 
Chiapas:  0.5  mi  N Ocozocoautla  (TAM).  Coahuilla:  Monclova  (USNM).  Durango:  24  mi  NE  Durango  (CWO);  5 mi  NE  Francisco 
I.  Madero  (CWO).  Hidalgo:  0.8  mi  N Zimapan  (USNM).  Mexico:  Tonatico  (TAM).  Neuvo  Leon:  20  mi  W Linares  (CAS);  7.5 
mi  S Monterrey  (TAM);  Chipinque  Mesa  (CWO).  Oaxaca:  Huajuapan  de  Leon  (TTU);  11  mi  N Huajuapan  de  Leon  (BYU); 

14  mi  S.  Matias  Romero  (TAM);  10  mi  N Niltepec  (TAM);  3 mi  SE  Nochixtlan  (TAM);  Oaxaca  (CAS);  10  mi  W Tamazulpan 
(TTU);  12  mi  W Tehuantepec  (TAM);  7.6  mi  N Totolapan  (TAM).  Puebla:  35  mi  S Puebla  (USNM);  14  mi  SE  Petlalcingo 
(CWI).  Queretaro:  Cadereyta  (TTU).  Tamaulipas:  Matamoros  (USNM);  10  mi  E San  Fernando  (TAM);  Tampico  (USNM); 
Victoria  (USNM).  Zacatecas:  Hwy.  49,  161  km  N Fresnillo  (CWO). 

S.  macula ta 

UNITED  STATES.  California:  San  Miquel  Island  (CAS).  Alameda  Col,  no  locality  given  (CAS);  Alameda  (CAS,  UK); 

Bay  Farm  Island  (UI);  Centerville  (CAS);  East  Oakland  (UK);  Pleasonton  (CAS);  Newark  (CAS).  Contra  Costa  Co.,  no  loc- 
ality given  (UK);  Antioch  (CAS,  CIS,  CWO).  Fresno  Co.,  Firebaugh  (JSC);  Fresno  (USNM).  Glenn  Co.,  Willows  (CAS).  Kern 
Co.,  Bakersfield  (CAS);  Pond  (CAS);  Poso  Creek  (CAS);  Shafter  (CAS).  Los  Angeles  Co.,  Azusa  (CAS).  Madera  Co.,  Chow- 
chilla  (USNM).  Marin  Co.,  China  Camp  (CIS);  Lake  Laguitas  (NAU);  Novata  (CIS);  6 mi  W Novata  (NAU).  Monterey  Co., 

Carmel  (CAS).  Napa  Co.,  Napa  (CAS).  Orange  Co.,  no  locality  given  (BYU,  CAS);  Anaheim  (CNC),  Costa  Mesa  (CAS,  CNC); 
lxvine  (CNC);  Santa  Ana  (CNC,  USNM).  Sacramento  Co.,  Brannan  Island  (CIS);  Sacramento  (USNM).  San  Diego  Co.,  Bor- 
rego Springs  (BMNH);  Monument  (CAS,  UA),  San  Diego  (CAS,  OSU,  UA,  USNM).  San  Francisco  Co.,  no  locality  given  (CAS); 
San  Mateo  Co.,  East  Palo  Alto  (CAS);  Moss  Beach  (CAS);  Palo  Alto  (CIS);  Redwood  City  (USNM);  San  Carlos  (OSU), 

San  Francisco  (CAS);  west  end  Dumbarton  Bridge  (CAS).  San  Luis  Obispo  Co.,  San  Simeon  (CAS).  Santa  Clara  Co.,  Palo 
Alto  (UI),  Siskiyou  Co.,  lower  Klamath  Lake  (JSC).  Solano  Co.,  Bemica  (USNM).  Sonoma  Co.,  Hacienda  (CIS);  Salmon 
Creek  Hwy.  (CWO).  Stanislaus  Co.,  Modesto  (CAS).  Tulare  Co.,  Woodlake  (CIS).  Yolo  Co.,  Davis  (USNM);  Woodland 
(USNM).  Idaho:  Kootenai  Cp  , Lake  Cour  d’Alene,  1.2  mi  E Harrison  (WEC).  Oregon:  Klamath  Co.,  Klamath  Falls  (JSC). 

Utah:  Uintah  Co.,  Jenson  (TAM).  Utah  Co.,  Mt.  Timpanogas:  Aspen  Grove  (BYU);  Utah^Lake:  east  side  (BYU).  Wyoming: 
Uintah  Co.,  Lyman  (UK). 

S.  melina 

GUATEMALA.  El  Naranjo  (USNM);  Quetzaltenango  (USNM).  VENEZUELA.  Colonia  Tovar  (SMTD);  El  Valle  (USNM). 
BRAZIL.  Goias:  Dianoplis  (MZSP).  Minas  Gerais:  Sete  Lagoas  (MZSP).  Roraima  (Rio  Branco):  Surumu  (MZSP). 

S.  mica 

MEXICO.  Distrito  Federal:  Tlalpam  (USNM).  Mexico:  Toluca  (USNM);  13  mi  N Acambay  (CWO).  Oaxaca:  2 mi  N San 
Jose  Pacifico  (TAM).  Puebla:  5 mi  SW  Chipilo  (CWO).  UNITED  STATES.  Arizona:  no  locality  given  (USNM).  Graham  Co., 

Fort  Grant  (USNM).  New  Mexico:  Catron  Co.,  8.5  mi  E and  22  mi  SW  Datil  (USNM).  Socorro  CoM  no  locality  given  (USNM); 
Magdalena  Mts.  (USNM). 

S.  nana 

MEXICO.  Nayarit:  9 mi  E El  Refugio  (TAM);  Tuxpan  (TAM).  Oaxaca:  2.1  and  32.8  mi  NW  Jalapa  del  Marques  (TAM); 

2.7  mi  NW  El  Cameron  (TAM);  0.5,  2,  7,  14  and  27  mi  E and  5 mi  NE  Juchitan  (TAM,  CWO);  14  mi  S Matias  Romero 
(TAM);  14  mi  W Niltepec  (TAM);  Tehuantepec  (CWO);  10.5  and  12  mi  W Tehuantepec  (TAM).  Sinaloa:  15  mi  SE  Escuinapa 
(CWO);  20  mi  SE  Rosario  (TAM). 

S.  ochreosa 

UNITED  STATES.  Texas:  Cameron  Co.,  Brownsville  (TAM,  USNM);  Brownsville;  Esperanza  Ranch  (BYU),  White  Wing 
Dove  Reserve  (TAM);  La  Feria  (TAM);  Laguna  Atascosa  Wildlife  Refuge  (TAM);  Hidalgo  Co.,  6 and  7 mi  S Alamo  (TAM); 
Mercedes  (USNM);  Santa  Ana  National  Wildlife  Refuge  (TAM).  MEXICO.  San  Luis  Potosi:  2 mi  SE  Pedro  Montoya  (TAM). 
Tamaulipas:  8.3  mi  W Magiscatzin  (TAM);  Matamoros  (USNM);  Tampico  (USNM).  Veracruz:  Lago  de  Catemaco  (USNM); 
Coyame,  Lake  Catemaco  (TAM,  USNM);  5 mi  NW  Lerdo  de  Tejada  (TAM);  7 mi  NE  Mata  Espino  (TAM);  9 mi  N Tempoal 
(CWO);  2 mi  N Tlacotalpan  (TAM);  Veracruz  (TAM).  HONDURAS.  Comayagua:  Lago  Yojoa  (CWO).  NICARAGUA.  Chontales: 
(no  locality  given)  (BMNH).  Matagalpa:  11  mi  SE  Cd.  Dario  (CWO).  BRAZIL.  Rio  de  Janeiro  (CWO). 

S.  pallida 

UNITED  STATES.  Texas:  Cameron  Co.,  Boca  Chica  (TAM);  2 mi  W Boca  Chica  (TAM);  Brownsville  (USNM);  Brownsville; 
Esperanza  Ranch  (USNM);  6,  8 and  20  mi  E Brownsville  (TAM).  Hidalgo  Co.,  2 mi  S Delfina  (TAM).  Jim  Wells  Co.,  1 mi  N 
Premont  (TAM).  Kleberg  Co.,  Riviera  Beach  (TAM).  Nueces  Co.,  Corpus  Christi  (USNM).  Refugio  Co.,  8 mi  S Woodsboro 
(TAM).  MEXICO.  Tamaulipas:  2 mi  NE  San  Fernando  (CWO). 

S.  peruana 

MEXICO,  Nayarit:  3 mi  S Rosa  Moroana  (CWO,  NAU).  Oaxaca:  0.5  mi  SE  Juchitan  (TAM);  11  mi  N Matias  Romero 
(TAM);  5 mi  E Temascal  (CWO).  Puebla:  Tehuacan  (USNM).  Tabasco:  15.6  mi  N,  8 mi  E and  19  mi  NE  Villahermosa  (TAM). 
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Tamaulipas:  8.3  mi  W Magiscatzin  (TAM);  Tampico  (USNM).  Veracruz:  Coyame  (TAM,  USNM);  Hueyapan  (USNM);  7 mi 
NE  Mata  Espino  (TAM);  2 mi  N Tlacotalpan  (TAM);  Veracruz  (TAM);  1 km  S Veracruz  (USNM).  GUATEMALA.  Livingston 
(USNM).  HONDURUS.  Comayagua:  Lago  Yojoa  (CWO);  Cortez:  Omoa  (CWO);  Olancho:  7 mi  SE  Catemacas  El  Carbon 
(CWO).  COSTA  RICA.  Guanacaste:  Finca  Tabag  >,  Las  Cartas  (JSC).  PERU.  Departmento  Piura  (USNM).  BRAZIL.  Roraima 
(Rio  Branco):  Boa  Vista  (MZSP).  PARAGUAY  San  Bernardino  (USNM);  San  Lorenzo  (CWO).  ARGENTINA.  Santa  Fe: 

Estancia  la  Noria,  Rio  San  Javier  (BMNH). 

S.  pulcherrima 

MEXICO.  San  Luis  Potosi:  27  mi  N Cd  Valles  (CWO).  Tamaulipas:  7 mi  S Antiguo  Morelos  (TAM);  Tampico  (USNM). 
NICARAGUA.  Corinto  (BMNH).  PUERTO  RICO.  Guanica  (USNM);  Ponce  (USNM). 

S.  rotundata 

PANAMA.  Chiriqui:  Volcan  de  Chiriqui  (BMNH).  Code:  La  Mesa  ab.  El  Valle,  8°37’N,  80°?^  (HSC),  Champion 
(1910:  191)  mentions  a specimen  from  Bugaba,  Panama,  which  I have  not  seen. 

S.  ruidula 

MEXICO.  Durango:  5 mi  N Donato  Guerrero  (TTU);  5 mi  NE  Francisco  I.  Madero  (CWO);  Durango  (USNM);  24  mi  NE 
Durango  (CWO);  Hidalgo:  0.9  and  3 mi  N Zimapan  (USNM,  TAM).  Jalisco:  5 mi  NW  Lago  de  Moreno  (CWO).  Neuvo  Leon: 
Monterey  (USNM).  Zacatecas:  4 mi  E Zacatecas  (CWO). 

S.  s el  lata 

ARGENTINA.  Chaco:  Corzuela  (MZLP).  Buenos  Aires  (AMNH,  NRS).  La  Pampa:  General  Pico  (MZLP).  Santa  Fe: 

Estancia  la  Noria,  Rio  San  Javier  (BMNH),  Rafaela  (MZLP).  Intercepted  in  New  York  on  ship  from  Argentina  (USNM). 
URUGUAY.  Montevideo  (USNM). 

S.  setosa 

UNITED  STATES ‘Arizona:  Cochise  Co.,  1 mi  W junction  Hwy.  666  and  1-10  (TTU);  Benson  (BYU,  CAS);  Chiricahua 
mts. : Rucker  Cyn.  (CWO);  Huachuca  Mts.:  Miller  Cyn.  (OSU);  1 mi  W Pomerene  (CWO);  Portal  (UA);  1 mi  SW  Portal 
(USNM);  St.  David  (UA);  Willcox  (UA);  3 mi  SW  Willcox  (CWO).  Gila  Co.,  Globe  (BYU).  Graham  Co.,  20  mi  W Duncan 
(TTU);  Gila  Valley  (UA).  Greenlee  Co.,  5.7  mi  W Duncan  (TTU).  Maricopa  Co.,  Apache  Lake  (CWO);  Arlington  (USNM); 

8 mi  E Buckeye  (WEC);  Gila  Bend  (CAS,  OSU);  1 and  14  mi  S Gila  Bend  (WEC);  Phoenix  (UA,  OSU,  USNM,  TTU);  Scott- 
sdale (NAU).  Mohave  Co.,  1 mi  E Ehrenberg  (CWO);  Littlefield  (WEC);  2 mi  S Wickieup  (WEC).  Pima  Co.,  Baboquivari  Mts.: 
Browns  Cyn.  (CWO);  Oracle  (CIS);  Organ  Pipe  Cactus  National  Monument:  Dripping  Springs  (WEC);  Papago  Well,  40  mi  SW  i 
Ajo  (UA);  San  Miquel  (USNM);  Santa  Catalina  Mts.  (BYU,  USNM);  Santa  Catalina  Mts.:  Agua  Caliente  Ranch  (USNM), 

Canyon  del  Oro  (CIS),  Hitchcock  Hwy.,  mi  4 (CWO),  Molino  Basin  (CWO),  Sabino  Cyn.  (CWO,  UA);  Santa  Rita  Mts.  (BYU,  ! 

USNM);  Santa  Rita  Range  Reserve  (CWO,  UA);  Tucson  (BYU,  CAS,  OSU,  TTU,  UA,  USNM);  5 mi  N,  5,  9 and  15  mi  E 
Tucson  (CWO);  16  mi  SE  Tucson  (CIS),  Pinal  Co.,  Picacho  (CAS).  Yavapai  Co.,  Bumble  Bee  (CAS);  4 mi  SE  Camp  Verde 
(NAU).  Yuma  Co.,  Colorado  River  at  Parker  (CWO);  Parker  (CWO);  San  Luis  (USNM);  Somerton  (USNM);  Yuma  (CAS, 

CNC,  UA,  USNM).  California:  Imperial  Co.,  Calexico  (USNM);  Coyote  Wells  (USNM);  Fort  Yuma  (CAS,  USNM);  junction 
Hwys.  78  and  99  (CWO).  Inyo  Co.,  Bennetts  Wells  (CIS);  Death  Valley  (USNM);  Death  Valley:  Navares  Spring  (UI);  Pana- 
mint  Valley  (USNM).  Los  Apgeles  Co.,  no  locality  given  (USNM).  Riverside  Co.,  Blythe  (CWO);  Chuckawalla  Springs  (CIS); 

Indio  (CAS);  Mecca  (CAS);  Palm  Canyon  (CAS,  USNM);  Palm  Springs  (CAS,  USNM);  Riverside  Mts.  (OSU);  1 mi  E Shavers 
Well  (CWO);  Thermal  (CAS).  San  Bernardino  Co.,  Cronise  Valley  (CIS);  Needles  (USNM).  San  Diego  Co.,  no  locality  given 
(USNM);  Borrego  Springs  (OSU);  2 mi  E Jacumba  (TAM);  Scissors  Crossing  (CWO);  1 mi  NE  Scissors  Crossing  (CWO). 

Nevada:  Clark  Co.,  Cheston  Mts.:  Kyle  Cyn.  (CWO);  Glendale  (USNM);  Las  Vegas  (USNM,  WEC);  Overton  (USNM).  New 
Mexico:  Chavez  Co.,  24  mi  N Roswell  (TAM).  DeBaca  Co.,  2,  6 and  18  mi  E Fort  Sumner  (TAM).  Dona  Ana  Co.,  Las  Cruces 
(USNM);  15  mi  W Las  Cruces  (TTU).  Eddy  Co.,  25  mi  E and  23  mi  W Carlsbad  (TTU);  10  mi  E Loco  Hills  (TTU).  Lea  Co., 

15  mi  E Lovington  (TTU);  2 mi  W Maljamar  (CWO).  Luna  Co.,  Deming  (USNM).  Quay  Co.,  Tucumcari  (USNM).  Roosevelt  Co., 
Tolar  (TAM).  Socorro  Co.,  2 mi  N Bernardo  (TAM).  Texas:  Archer  Co.,  5 mi  SE  Megargel  (CWO).  Bee  Co.,  Beeville  (USNM); 

7 and  18  mi  SE  Beeville  (TAM).  Bexar  Co.,  no  locality  given  (USNM);  San  Antonio  (USNM,  TAM),  Blanco  Co.,  no  locality 
given  (USNM).  Borden  Co.,  14  mi  NE  Gail  (CWO).  Brazos  Co.,  College  Station  (TAM).  Brewster  Co.,  7 mi  W and  32  mi  S 
Alpine  (TAM);  65  mi  S Alpine  (CWO);  Big  Bend  National  Park:  Boquillas  Cyn.  (CWO),  Green  Gulch  (CWO,  TAM),  Hot 
Springs  (CWO),  Oak  Springs  (CNC),  3 mi  W and  5 mi  N Panther  Junction  (CWO),  “Rio  Grande”  (USNM),  Rio  Grande  Village 
(CWO),  Solis  Ranch  (TAM),  32  mi  S Marathon  (CWO).  Brisco  Co.,  Prairie  Dog  Town  Fork  of  the  Red  River  at  Hwy.  70 
(CWO);  5 mi  S Quitaque  (CWO).  Brooks  Co.,  4 mi  S Falfurrias  (TAM).  Brown  Co.,  Bangs  (USNM);  Brownwood  (TAM). 

Burnet  Co.,  10  mi  E Burnet  (TAM).  Callahan  Co.,  no  locality  given  (TAM);  12  mi  NE  Putman  (CWO).  Cameron  Co.,  Brown- 
sville (USNM,  CAS);  8 mi  E Brownsville  (TAM);  Port  Isabel  (USNM).  Coke  Co.,  30  mi  SE  Bronte  (CWO);  16  mi  NE  Robert 
Lee  (TAM).  Coleman  Co.,  5 mi  W Valera  (CWO).  Comal  Co.,  New  Braunfels  (OSU  USNM).  Concho  Co.,  16  mi  NE  Eden  (TAM). 
Cottle  Co.,  Paducah  (WEC).  Crockett  Co.,  8.4  mi  E Iraan  (TAM);  2 and  14  mi  E jet.  Hwys.  29  and  163  (TAM);  12  mi  W jet. 

Hwys  29  and  137  (TAM).  Crosby  Co.,  3 mi  E Crosby  ton  (CWO).  Culberson  Co.,  Hwy  62-180,  3 mi  S New  Mexico  state  line  (TTU) 
3 mi  E Van  Horn  (TAM).  Dallas  Co.,  Dallas  (BYU).  Dickens  Co.  3,  16,  and  22  mi  W,  4 mi  N and  9 mi  SE  Dickens  (CWO);  3 mi  SW 
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Dumont  (CWO);  Spur  (USNM).  Duval  Co.,  San  Diego  (USNM).  Ector  Co.,  1 mi  SW  Penwell  (TAM).  El  Paso  Co.,  El  Paso 
(CAS,  USNM).  Fisher  Co.,  no  locality  given  (TAM).  Floyd  Co.,  35  mi  NE  Floydada  (CWO).  Gaines  Co.,  16  and  19  mi  SW 
Seminole  (CWO);  22  mi  W Seminole  (TTU).  Garza  Co.,  Post  (TTU).  Gillespie  Co.,  Langes  Mill  (TAM).  Glasscock  Co., 

Garden  City  (TAM);  9 mi  SE  Stanton  (TAM).  Gonzales  Co.,  Palmetto  State  Park  (TAM).  Hall  Co.,  Turkey  (CWO);  2 mi  S and 
and  6 mi  SE  Turkey  (CWO).  Hemphill  Co.,  14  mi  NE  Canadian  (CWO).  Hidalgo  Co.,  no  locality  given  (OSU);  4 mi  N Del- 
fina  (TAM);  Mercedes  (USNM).  Hudspeth  Co.,  2 mi  NW  Acala  (TAM);  2 mi  W and  49  mi  E Hueco  (TTU);  5 mi  W Dell  City 
on  Hwy.  62-180  (TTU).  Hutchinson  Co.,  Fritch  Fortress  (CWO).  Jeff  Davis  Co.,  Davis  Mts.  (OSU,  CWO);  7 mi  S Kent  (TAM). 

Jim  Wells  Co.,  1 mi  N Premont  (TAM);  Sandia  (TAM).  Kinney  Co.,  2 mi  S jet.  Hwys.  277  and  693  (CWO).  Kleberg  Co., 

Baffin  Bay  (TAM);  6 mi  S Kingsville  (TAM);  Riviera  (TAM);  5 mi  E and  5 mi  W Riviera  (TAM).  Lamb  Co.,  6 mi  S Giddings 
(USNM).  Live  Oak  Co.,  no  locality  given  (TAM);  5 mi  E George  West  (TAM).  Llano  Co.,  no  locality  given  (OSU);  Buchanan 
Dam  (TAM).  Lubbock  Co.,  Lubbock  (TTU,  TAM);  Couch  Ranch,  10  mi  E Lubbock  (CWO);  3 mi  NE  Shallow  ater  (CWO). 
McLennan  Co.,  Leroy  (USNM).  McMullen  Co.,  no  locality  given  (TAM).  Medina  Co.,  3 mi  E Hondo  (TAM).  Midland  Co,, 

Midland  (USNM).  Mills  Co.,  23  mi  E Goldthwaite  (TAM).  Moore  Co.,  Hwy.  136  near  Fritch  (CWO).  Nueces  Co.,  Corpus 
Christi  (OSU,  USNM).  Pecos  Co.,  no  locality  given  (RWH);  4 mi  W Iraan  (TAM);  15  mi  E Fort  Stockton  (TAM);  Sheffield 
(CAS).  Potter  Co.,  Meredith  (CWO).  Presidio  Co.,  Chinati  Mts.:  25  mi  NW  Presidio  (TAM);  12.5  mi  W Lajitas  (TAM); 

Plata  (TAM);  Presidio  (USNM).  Refugio  Co.,  8 mi  E Refugio  (TAM);  Woodsboro  (TAM).  Runnel  Co.,  1 1 mi  SW  Ballinger 
(CWO).  San  Patricio  Co.,  Gregory  (USNM);  Mathis  (USNM);  4 mi  SW  Mathis  (TAM);  Sinton  (TAM,  USNM);  13  mi  SW  Sinton 
(TAM).  San  Saba  Co.,  Richland  Springs  (USNM);  3 mi  S and  15  mi  NW  San  Saba  (TAM).  Schleicher  Co.,  18  mi  E El  Dorado 
(TAM).  Scurry  Co.,  4 mi  NE  Dermott  (CWO);  9 mi  NE  Snyder  (TAM).  Shackleford  Co.,  no  locality  given  (RWH).  Smith  Co., 

Tyler  (USNM).  Starr  Co.,  Rio  Grande  City  (TAM).  Sterling  Co.,  10  mi  W Sterling  City  (TAM).  Sutton  Co.,  17  mi  E Sonora 
(CWO).  Terrell  Co.,  Sanderson  (CNC).  Travis  Co.,  Austin  (USNM).  Uvalde  Co.,  Sabinal  (USNM);  3 mi  E Sabinal  (TAM); 

Uvalde  (USNM);-  5 and  9 mi  W Uvalde  (TAM).  Val  Verde  Co.,  no  locality  given  (OSU);  Comstock  (TAM);  Del  Rio  (USNM); 

12  mi  SW  Del  Rio  (CWO).  Victoria  Co.,  7 mi  S Victoria  (TAM).  Ward  Co.,  3 mi  NE  Pyote  (TAM).  Webb  Co,  no  locality  given 
(TAM);  18:mi  N Laredo  (TTU).  Wichita  Co.,  Wichita  Falls  (CWO).  Willacy  Co.,  San  Perlita  (TAM).  Yoakum  Co.,  Plains  (TAM). 
Young  Co.,  2 mi  NW  Olney  (CWO).  Zavala  Co.,  La  Pryor  (TAM);  Nueces  River  (USNM).  Utah:  Washington  Co.,  Leeds  (USNM); 
Santa  Clara  (BYU);  1 mi  W Santa  Clara  (WEC);  1.6  mi  E Shivwits  (USNM);  St.  George  (BYU,  USNM,  WEC).  MEXICO. 
Aguascalientes:  Aguascalientes  (USNM);  1.5  mi  W southern  Aguascalientes  state  line  (CWO).  Baja  California:  Catarina(CAS). 

Baja  California  Sur:  Isla  Carmen  (CAS).  Chihuahua:  3 mi  N Chihuahua  (TTU);  5 mi  S Galeana  (TTU);  38  mi  S.  Gallego  (TTU). 
Durango:  2 mi  N Cerro  Gordo  (TTU);  5 and  10  mi  NE  Donato  Guerro  (TTU);  Ciudad^Lerdo  (CAS).  Hidalgo:  18  mi  W Pachuca 
(TTU).  Nuevo  Leon:  19  mi  W Iturbide  (TAM);  5 mi  W Doctor  Arroyo  (TAM);  2.4  mi  S La  Escondidata  (TAM);  Hwy  57,  70 
mi  SW  Linares  (CWO,  TTU);  17  mi  S Nuevo  Laredo  (USNM);  79  mi  S Monterrey  (TTU);  22  mi  N Sabinas  Hidalgo  (TTU); 

Huasteca  Canyon  (Near  Monterrey)  (CWO).  Oaxaca:  3.2  mi  S Ocotlan  (TAM).  Puebla:  11.8  mi  NW  Izucar  de  Matamoros 
(TAM);  Tlacotepec  (USNM).  Queretaro:  Cadereyta  (TTU);  16  mi  N Queretaro  (TTU);  Tequisauiapan(TTU).  San  Luis  Potosi: 

28  mi  W Ciudad  del  Maiz  (CWO);  11  mi  E El  Huizache  (CWO);  12,  18  and  65  mi  NW  San  Luis  Potosi  (TTU,  CWO);  8.7  mi  S 
Santa  Maria  del  Rio  (TAM);  16  mi  S Santa  Maria  del  Rio  (TTU).  Sonora:  Altar  (USNM);  Hermosillo  (USNM).  Zacatecas: 

31  mi  SE  Guadelupe  (TTU);  13  mi  SE  Sombrerete  (TTU);  9 mi  NE  Zacatecas  (TTU).  JAMAICA.  No  locality  given  (BMNH). 
BONAIRE.  Aruba  (USNM).  CURACAO.  Damacar  (USNM);  Schottgatwee  (USNM);  Zapateer  (USNM). 

S.  sibinioides 

UNITED  STATES.  Arizona:  Cochise  Co.,  1 mi  W Bisbee  (CIS,  CWO);  Chiricahua  Mts.  (OSU);  Chiricahua  Mts.:  Cave  Creek 
(USNM),  Pinery  Cyn.  (CWO);  Chiricahua  National  Monument  (CWO);  Copper  Cyn.,  2 mi  W Montezuma  Pass  (CWO); 

Coronado  National  Monument,  Montezuma  Pass  (CWO);  10  mi  N Douglas  (CWO);  Dragoon  Mts.:  Cochise  Stronghold  (CWO, 

UA);  Huachuca  Mts.:  Miller  Cyn.  (OSU,  WEC),  Montezuma  Cyn.  (CWO),  Sunnyside  Cyn.  (NAU);  3.5  mi  S Parker  Canyon 
Lake,  Sunnyside  Cyn.  (CWO);  9 mi  N of  Parker  Canyon  Lake  (CWO);  7 mi  S Pearce  (CWO);Tanque,  3 mi  NE  Portal  (CWO); 
Tombstone  (BYU);  Hwy.  181,  6 mi  W juct.  Hwy.  66  (CWO).  Graham  Co.,  Pinaleno  Mts.:  Hospital  Flat  and  Swift  Trail 
(CWO,  CAS).  Maricopa  Co.,  Gila  Bend  (BYU).  Pima  Co.,  Baboquivari  Mts.:  Browns  Cyn.  (CWO,  UA);  Santa  Catalina  Mts.: 

Bear  Wallow,  Bear  Cyn.  and  Hitchcock  Hwy.,  mi  10,  14,  15,  16,  17,  20,  and  27,  Molino  Basin,  Peppersauce  Cyn.  and  Sabino 
Cyn.  (CWO).  Bear  Canyon  (USNM),  Molino  Basin,  22  mi  NE  Tucson  (TAM);  Santa  Rita  Mts.  (BYU,  CAS,  USNM);  Santa  Rita 
Mts.:  Box  Cyn.  (CWO,  NAU),  Florda  Cyn.  (CWO,  NAU),  Madera  Cyn.  (CWO,  NAU,  TAM,  UA),  Madera  Cyn.,  Bogsprings 
Camp  (CWO,  NAU);  Santa  Rita  Distr.  Site,  IBP  (UA);  Santa  Rita  Range  Reserve  (BYU,  CAS,  UA);  Nogales  (BYU);  15  mi 
W Nogales  (USNM);  Patagonia  (CWO,  OSU,  UA);  west  slope  Patagonia  Mts.  (UAP;  Pena  Blanca  Lake  (NAU);  2 mi  W Pena 
Blance  Lake  (CWO).  Yavapai  Co.,  10  mi  S Camp  Verde  (NAU).  New  Mexico:  Lea  Co.,  2 mi  W Maljamar  (CWO).  Lincoln  Co.,  0.5  mi 
W.  Sunset  (WEC).  Texas:  Brewster  Co.,  9 and  17  mi  S Alpine  (CWO);  6 mi  N,  7 mi  W and  43  mi  S Alpine  (TAM);  Big  Bend  National 
Park:  Green  Gulch  (CWO,  TAM),  Chisos  Basin  and  Panther  Junction  (CNC).  Culberson  Co.,  Pine  Springs  (CWO).  Jeff  Davis  Co., 
no  locality  given  (OSU);  Davis  Mts.  (CAS,  OSU);  Davis  Mts.:  H.O.  Canyon  (TAM);  Davis  Mts.:  Hwy.  188  (CWO);  Davis  Mts. 

State  Park  (TAM);  Fort  Davis  (CNC);  5 mi  S,  10  and  14  mi  SE,  8 mi  NE  and  12  mi  NW  Fort  Davis  (TAM).  Pecos  Co.,  30  mi  S 
Fort  Stockton  (CWO).  Presidio  Co.,  10  mi  S and  7 mi  SW  Marfa  (TAM).  MEXICO.  Chihuahua:  3 mi  N Chihuahua  (TTU).  Durango: 
NW  LaZarca  (CWO);  Lerdo  (CAS).  Guerrero'.  0.2  mi  W and  2.5  mi  NE  Cacahuamilpa  (TAM);  Taxco  (UA).  Jalisco:  5 mi  NW  Lagos 
de  Moreno  (CWO).  Michoacan:  between  Hidalgo  and  Morelia  (UA).  Oaxaca:  Huajuapan  de  Leon  (CWO,  TTU);  10  mi  W Tamazulpan 
(TTU);  11.3  mi  SE  Totolapan  (TAM).  Puebla:  4.4  mi  SW  Acatepec  (TAM);  16  and  19  mi  NW  Acatlan  (TAM,  CWO);  11.8  mi 
NW  Matamoros  de  Izucar  (TAM);  13.3  mi  NE  Tehuitzingo  (TAM).  Sinaloa:  26  mi  N El  Puerto  (TAM);  2 mi  E San  Bias  (CWO, 

NAU).  Sonora:  Hermosillo  (CAS,  UA);  13  mi  E Hermosillo  (CWO,  NAU);  5 mi  S Magdalena  (TAM);  Sierra  de  Magdalena,  due 
north  of  Magdalena  (UA);  Santa  Ana  (TAM);  36  mi  S Santa  Ana  (TAM).  Zacatecas:  13  mi  SE  Sombrerete  (CWO). 
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Clark 


S.  simplex 

UNITED  STATES.  Arizona:  Cochise  Co.,  Bisbee  (CWO);  Chiricahua  Mts.,  (UA);  Chiricahua  Mts.:  Rucker  Cyn.  (CWO);  ; 
10  mi  N Douglas  (CWO);  Huachuca  Mts.  (USU);  1 mi  W Pomerene  (CWO);  Portal  and  1 mi  E Portal  (USNM);  1 mi  SW 
Research  Station,  Portal  (USNM);  5,10  and  12  mi  N Tombstone  (CWO);  Whetstone  Mts.:  southwest  end,  Dry  Canyon, 

Sands  Ranch  (CAS).  Gila  Co.,  15  mi  W Fort  Apache,  Cedar  Creek  (UA);  Globe  (BYU);  Icehouse  Cyn.,  N.  Globe  (TAM); 

San  Carlos  (BYU,  USNM);  Graham  Co.,  20  mi  W Duncan  (TTU);  Mount  Graham  (BYU);  Pinaleno  Mts.:  Noon  Creek  (CWO). 
Pima  Co.,  Continental  (UA);  Sahuarita  (UA);  Santa  Catalina  Mts.  (BYU,  CAS);  Santa  Catalina  Mts.:  Bear  Wallow,  Hitchcock  1 
Hwy.  mi  19  and  25.  Molino  Basin  and  Sabino  Cyn.  (CWO);  Santa  Catalina  Mts.:  Canyon  Del  Oro  (CIS);  Santa  Catalina  Mts.  I 
Mount  Lemon  (USNM);  Santa  Rita  Mts.:  Box  Cyn.  and  Madera  Cyn.  (CAS,  NAU);  Tucson  (BYU,  CAS,  CWO,  UA,  USNM); 

16  mi  SE  and  5 and  17  mi  N Tucson  (CWO);  Tucson  Mountains  (CIS).  Pinal  Co.,  Oracle  (CIS,  USNM);  6 mi  NE  Oracle 
(CWO);  12  mi  W Stanfield  (UA).  Santa  Cruz  Co.,  Carr  Cyn.  (BYU);  9 mi  NE  Sonoita  (BYU).  New  Mexico:  Hidalgo  Co., 

17  mi  E junction  Hwys.  80  and  9 (USNM).  Texas:  Bailey  Co.,  8 mi  SE  Muleshoe  (CWO).  Brewster  Co.,  19  mi  E,  1,  5,  and  43  \ 

mi  S Alpine  (TAM);  Big  Bend  National  Park:  Chisos  Basin  and  Tornillo  Flat  (CNC),  Green  Gulch,  Glen  Springs,  2 mi  E 
Mount  Nugent  and  Rio  Grande  Village  cantpground  (TAM),  road  to  Basin  (RWH),  Green  Gulch,  Juniper  Cyn.,  5 mi  N 
Panther  Junction  and  Pine  Cyn.  (CWO);  Chisos  Mts.  (CAS);  5 and  12  mi  N Study  Butte  (TAM).  Culberson  Co.,  0.5  mi  S 

Kent  (TAM);  Pine  Springs  (CWO);  4 mi  SW  and  19  mi  NW  Pine  Springs  (CWO);  Van  Horn  (USNM);  3 and  16  mi  E Van  Horn  j 
(TAM).  El  Paso  Co.,  El  Paso  (BYU,  USNM).  Jeff  Davis  Co.,  5 mi  S Fort  Davis  (TAM);  7 mi  S Kent  (TAM);  Valentine  (TAM). 
Presidio  Co.,  Marfa  (CAS,  USNM);  Plata  (TAM);  Presidio  (TAM,  USNM);  Almito  Creek,  5 mi  SE  Presidio  (TAM);  Chinati  Mts.: 
25  mi  NW  Presidio  (TAM);  3,  4 and  13  mi  N Presidio  (TAM);  4 mi  N Shafter  (TAM).  Reeves  Co.,  2 mi  S Toyahvale  (TAM). 
MEXICO.  Chihuahua:  3 mi  N Chihuahua  (TTU);  5 mi  Hidalgo  del  Parral  (CWO).  Durango:  5 mi  SW  Cuencame  (TAM);  9 mi 

5 Gallego  (CWO);  14  mi  NW  Lazarca  (CWO);  9 mi  N Rodeo  (CWO);  9 mi  S San  Antonio  (CWO).  Sonora:  6 mi  S Casa  Blanca  i 
(CWO,  NAU).  San  Luis  Potosi:  Santa  Maria  del  Rio  (TAM).  Tamaulipas:  50  mi  SW  Ciudad  Victoria  (USNM).  Zacatecas:  15 

mi  NE  Fresnillo  (CWO). 

S.  suturalis 

UNITED  STATES.  Arizona:  Cochise  Co.,  Chiricahua  Mts.,  (OSU);  Chiricahua  Mts.:  3.5  mi  SW  Portal  (CAS);  Huachuca 
Mts.  (BYU,  CAS,  OSU);  Huachuca  Mts.:  floor  of  Carr  Cyn.  (CAS);  Tombstone  (BYU);  Whetstone  Mts.:  east  end,  Dry  Cyn., 
Sands  Ranch  (CAS).  Graham  Co.,  Fort  Grant  (USNM);  Mount  Graham  (BYU);  Maricopa  Co.,  Gila  Bend  (BYU).  Pima  Co., 
Baboquivari  Mts.:  east  side  Browns  Cyn.  (CAS);  Santa  Catalina  Mts.:  Molino  Basin  (CWO,  TAM),  Peppersauce  Cyn.  (CAS); 
Santa  Rita  Mts.  (BYU);  Santa  Rita  Mts.:  Box  Cyn.  (NAU);  17  mi  N Sonoita  (UI).  Pinal  Co.,  Oracle  (CAS,  CWO).  Santa  Cruz 
Co.,  Carr  Cyn.  (CWO);  Nogales  (BYU,  CAS,  USNM);  Patagonia  (BYU);  Pena  Blanca  Lake  (NAU);  Ruby  (OSU).  Yavapai  Co., 
Ash  Fork  (OSU).  New  Mexico:  Dona  Ana  Co.,  3 mi  E Organ  (CWO);  Organ  Mts.:  A.B.  Cox  Ranch  (TAM);  Guadalupe  Co., 

Santa  Rosa  (TAM).  Lincoln  Co.,  0.6  mi  W Sunset  (WEC).  Texas:  Brewster  Co.,  9 and  13  mi  S and  17  mi  SW  Alpine  (CWO); 

6 mi  N and  7 mi  W Alpine  (TAM);  Big  Bend  National  Park;  Green  Gulch  (TAM);  Chisos  Mts.  (OSU);  15  mi  Marathon  (TAM). 
Cameron  Co.,  Brownsville  (TAM);  Olmito  (USNM).  Hidalgo  Co.,  Santa  Ana  Wildlife  Refuge  (TAM).  Jeff  Davis  Co.,  Davis 
Mts.  (CAS,  OSU);  Fort  Davis  (UI,  TAM);  10  mi  SE  Fort  Davis  (UI,  TAM);  1 mi  W,  12  and  25  mi  NW,  5 mi  S and  8 mi  NE 
Fort  Davis  (TAM).  Presidio  Co.,  18  mi  S Marfa  (TAM);  Shafter  (TAM).  Starr  Co.,  Falcon  State  Park  (TAM).  Swisher  Co., 

no  locality  given  (TAM).  Terry  Co.,  Brownfield  (CWO).  MEXICO.  Chihuahua:  (BYU);  22  mi  S Chihuahua  (CIS).  Durango: 

9 mi  SW  Cuencame  (CWO);  Durango  City  (BMNH  USNM);  5 mi  NE  Francisco  Ignacio  Madero  (CWO);  9 mi  NE  Guadalupe 
Victoria  (TAM);  9 mi  NW  LaZarca  (CWO);  2 mi  SW  Yerbanis  (CWO).  Guerrero:  2.4  mi  N Mazatlan  (TAM);  0.2  mi  W and  2.5 
mi  NE  Cacahuamilpa  (TAM).  Hidalgo:  18  mi  SE  Actopan  {CWO).  Nuevo  Leon:  9 mi  W Iturbide  (TAM);  3 mi  S Pacheco 
(TAM).  Morelos:  10  mi  E and  10  mi  S Cuemevaca  (TAM,  CWO);  11  mi  NW  Cocoyoc  (CWO).  Oaxaca:  3 mi  SE  Nochixtlan 
(TAM);  12  mi  W Tehuantepec  (TAM);  11  mi  SE  Petlalcingo  (TTU);  13  mi  SE  Tlacolula  (CWO).  Puebla:  Matamoros  de 
Izucar  (BMNH).  4.4  mi  SW  Acatepec  (TAM);  16  mi  NW  Actlan  (TAM);  11.3  mi  SE  Petlalcingo  (TTU);  13.3  mi  NE 
Tehuitzingo  (TAM).  Queretaro:  7 mi  N Queretaro  (CWO).  San  Luis  Potosi:  35  mi  E San  Luis  Potosi  (TAM).  Sonora:  13  mi 
N Imuris  (CWO).  Tamaulipas:  16.3  mi  NE  and  23.9  mi  SW  Juamave  (TAM);  14  mi  W Manuel  (TAM).  Tlaxcala:  Tepayanco 
(record  from  Champion  (1910:  191),  specimen  not  seen). 

S.  tessellata 

MEXICO.  Chiapas:  3 mi  SE  La  Trinitaria  (TAM).  Morelos:  4.4  mi  E Cuernevaca  (TAM).  Puebla:  4.4  mi  SW  Actepec  (TAM). 
San  Luis  Potosi:  13  mi  E El  Naranjo  (TAM).  Tamaulipas:  Galeana  Canyon,  38  mi  Cd.  Mante  (CWO);  5 mi  E Nuevo  Morelos 
(CWO).  Veracruz:  14  mi  W Conejos  (TAM).  Yucatan:  3 mi  E Chichen  Itza  (CWO).  GUATEMALA.  Alta  Verapaz:  Tamaha 
record  from  Champion  (1910:  191),  specimen  not  seen. 

S.  texana 

UNITED  STATES.  Texas:  Duval  Co.,  San  Diego  (USNM).  Kleberg  Co.,  1 mi  S Kingsville  (TAM).  La  Salle  Co.,  Cotulla 
(USNM).  Zapata  Co.,  no  locality  given  (TAM);  Zapata  (TAM).  Burke  (1959)  also  mentions  specimens  from  Live  Oak  County, 
Texas. 
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S.  transversa 

UNITED  STATES.  Arizona:  Cochise  Co.,  Benson  (BYU,  CAS);  Portal  (CIS,  CWO,  USNM);  St.  David  (UA).  Coconino  Co., 
Colorado  Cyn.  (USNM);  Grand  Cyn.:  plateau  near  halfway  house  (USNM);  Grand  Cyn.:  Cotton  Springs  (USNM,  CAS);  4 mi 
N Sedona  (NAU).  Gila  Co.,  Globe  (BYU,  UA);  Pinal  Mts.  (BYU).  Graham  Co.,  Mount  Graham  (BYU),  Maricopa  Co.,  Gila 
Bend  (CAS);  Organ  Pipe  Cactus  National  Monument:  4 mi  S Dripping  Springs  (WEC);  Phoenix  (USNM).  Mohave  Co.,  1 mi 
E Ehrenberg  (CWO);  Hualpai  Mts.  (OSU);  2 mi  S Wickieup  (WEC).  Pima  Co.,  Coyote  Mts.:  east  slope,  0.5  mi  N Mendosa 
Cyn.  (UA);  Saharita  (UA);  Saguaro  National  Monument:  Headquarters  (UA);  Santa  Catalina  Mts.  (BYU,  CWO,  WEC),  Sabino 
Cyn.  (CWO,  UA);  Santa  Rita  Destr.  Site  (UA);  Santa  Rita  Mts.  (USNM);  Santa  Rita  Range  Reserve  (CWO);  Tucson  (BYU, 
OSU,  USNM);  5 mi  N,  5 and  9 mi  E and  16  mi  SE  Tucson  (CWO);  28  mi  N Tucson  (CIS).  Pinal  Co.,  Oracle  (USNM);  Picacho 
(BYU);  Superior  (UA).  Yavapai  Co.,  Bumble  Bee  (CAS);  10  mi  S Camp  Verde  (NAU).  Yuma  Co.,  Yuma  (UA).  California: 
Imperial  Co.,  Mountain  Springs  (TAM);  2 mi  W Mountain  Springs  (CAS);  Potholes  (CAS).  Riverside  Co.,  Aguanga  (CNC); 
Banning  (CIS,  CAS);  Blythe  (OSU);  Chuckawalla  Springs  (CIS);  Joshua  Tree  National  Monument:  Cottonwood  Springs 
(OSU);  Mecca  (CAS);  Palm  Springs  (CAS,  USNM).  San  Bernardino  Co.,  no  locality  given  (USNM);  10  mi  NE  Earp  (CWO); 
Essex  (CWO);  near  Mitchell  Caverns  State  Park  (CWO).  San  Diego  Co.,  Jacumba  (OSU);  2 mi  E and  4 mi  W Jacumba  (TAM). 
Nevada:  Clark  Co.,  Las  Vegas  (WEC).  Texas:  Brewster  Co.,  51  mi  S Alpine  (TAM);  Big  Bend  National  Park:  Chisos  Basin, 

2.5  mi  SW  Grapevine  Hills  and  Juniper  Canyon  (CWO).,  Green  Gulch  (TAM),  Santa  Elena  Cyn.  (CNC),  Chisos  Mts.,  (OSU, 
USNM).  Conchos  Co.,  16  mi  NE  Eden  (TAM).  Crockett  Co.,  12  mi  W jet.  Hwys.  29  and  137  (TAM).  Culberson  Co.,  3 mi  E 
Van  Horn  (TAM).  Frio  Co.,  Pearsall  (TAM).  Howard  Co.,  14  mi  SE  Big  Spring  (TAM).  Jim  Wells  Co.,  1 mi  N Premont 
(TAM).  Live  Oak  Co.,  5 mi  SW  George  West  (TAM).  Pecos  Co.,  4 mi  W Bakersfield  (TAM).  Presidio  Co.,  12.5  mi  W Lajitas 
(TAM);  28  mi  W Presidio  (TAM);  Shatter  (TAM);  9 mi  N Shatter  (TAM).  Reeves  Co.,  2 mi  S Toyahvale  (TAM).  Schleicher 
Co.,  18  mi  E El  Dorado  (TAM).  Sterling  Co.,  19  mi  W Sterling  City  (TAM).  Terrell  Co.,  Sanderson  (CNC).  Uvalde  Co.,  3 mi 
E Sabin al  (CWO);  9 mi  W Sabinal  (CWO);  Uvalde  (CAS*  USNM);  5 mi  W Uvlade  (TAM).  Val  Verdo  Co.,  Comstock  (TAM); 

1 mi  SE  Comstock  (CWO);  Del  Rio  (USNM);  Devil’s  River  (USNM);  10  mi  W Langtry  (CWO).  Victoria  Co.,  Victoria  (USNM). 
Utah:  Washington  Co.,  St.  George  (USNM).  MEXICO.  Chihuahua:  9 mi  S Gallego  (CWO). 

S.  vagabunda 

MEXICO.  Chiapas:  29,  34,  and  35  mi  SW  Cintalapa  (TAM);  1 mi  S Rayon  (TAM).  Guerrero:  20  mi  E Acapulco  (TAM). 
Oaxaca:  7.7  mi  S Ejutla  (TAM);  2.7  mi  NW  and  8.3  mi  SE  El  Cameron  (TAM),  18  mi  SE  Tlacolula  (CWO).  Puebla:  4.4  mi 
SW  Acatepec  (TAM).  San  Luis  Potosi:  3.4  mi  W Xilitla  (TAM).  Veracruz:  14  mi  W Conejos  (TAM).  GUATEMALA.  Capetillo 
(BMNH);  San  Jeronimo  (BMNH);  3 mi  SW  and  6 mi  NW  Huehuetenango  (CWO).  BRAZIL.  Goias:  Rib.  Vaozinho  (MZSP). 

S.  valenciana 

MEXICO.  San  Luis  Potosi:  27  mi  N Cd.  Valles  (CWO).  Tamaulipas:  7 mi  S Antiguo  Morelos  (TAM);  Tampico  (USNM). 
Oaxaca:  10.5  mi  W Tehuantepec  (TAM).  Yucatan:  Izamal  (USNM).  EL  SALVADOR.  La  Libertad  (USNM).  COLOMBIA, 
no  definite  locality  (RISNB).  VENEZUELA.  Valencia  (SMTD). 

S.  variegata 

UNITED  STATES.  Arizona:  Cochise  Co.,  Chiricahua  Mts.  (OSU,  UA);  Dos  Cabezas  (BMNH,  UA);  10  mi  N Douglas  (CWO); 
Hereford  (OSU);  Huachuca  Mts.  (BYU);  (CAS,  OSU);  1 mi  W Pomerene  (CWO);  Portal  (CWO,  UA);  1 mi  E,  1 mi  SW,  3 mi  E 
and  3.6  mi  E Portal  (USNM);  5 mi  E and  12  mi  S Tombstone  (CWO);  Whetstone  Mts.:  southeast  end,  Dry  Canyon,  Sands 
Ranch  (CAS).  Gila  Co.,  Cutter  (UA);  Globe  (BYU,  UA);  San  Carlos  (BYU).  Maricopa  Co.,  Wickenburg  (OSU).  Navajo  Co., 

Fort  Apache  (UA).  Pima  Co.,  Marana  (UA);  Organ  Pipe  Cactus  National  Monument;  4 mi  S Dripping  Springs  (WEC);  Santa 
Catalina  Mts.:  Bear  Wallow,  mi  14  and  15  Hitchcock  Hwy.  (CWO);  Santa  Catalina  Mts.:  Peppersauce  Cyn.  (CAS);  Santa  Rita 
Mts.  (OSU);  Santa  Rita  Mts.:  Box  Cyn.  (NAU);  Santa  Rita  Range  Reserve  (UA);  Tucson  (BYU,  CAS,  OSU);  Picacho  (UA); 

10  mi  W Stanfield  (UA).  Yavapai  Co.,  Congress  Junction  (OSU).  New  Mexico:  Hidalgo  Co.,  1.7  mi  E junction  Hwys.  80  and 
9,  (USNM);  15  mi  N Rodeo  (CWO).  Texas:  Brewster  Co.,  1,  5,  and  43  mi  S Alpine  (TAM);  Big  Bend  National  Park:  Chisos 
Basin  (CNC,  TAM),  Chisos  Mts.  (CAS,  OSU,  RWH,  UI,  USNM),  Green  Gulch  (CWO,  TAM),  2 mi  E Mount  Nugent  (TAM); 

Oak  Springs,  Pine  Cyn.  (CWO),  Rio  Grande  Village  (TAM),  South  Rim  Trail  (TAM).  Culberson  Co.,  0.5  mi  S Kent  (TAM); 

Pine  Springs  (CWO);  4 mi  SW  and  19  mi  NE  Pine  Springs  (CWO).  El  Paso  Co.,  El  Paso  (USNM).  Jeff  Davis  Co.,  Davis  Mts. 
(OSU);  2 mi  NE  “rockpile”  W Fort  Davis  (TAM);  Valentine  (TAM);  Presidio  Co.,  Chainti  Mts.:  25  mi  NW  Presidio  (TAM); 
Marfa  (CAS,  USNM);  Plata  (TAM),  2,  3,  4,  and  13  mi  N Presidio  (TAM);  2 mi  S Shatter  (TAM).  MEXICO.  Chihuahua: 

Colonia  Dublan  (BYU);  5 mi  NE  Hidalgo  del  Parral  (CWO).  Coahuilla:  23  mi  W Saltillo  (CWO).  Durango:  5 mi  SW  Cuencame 
(TAM);  9 mi  SW  Cuencame  (CWO,  NAU);  9 mi  S San  Antonio  (CWO);  2 mi  SW  Yerbanis  (CWO).  Neuvo  Leon:  10  mi  S jet. 
Hwys.  57  and  60  (TTU).  San  Luis  Potosi:  Santa  Maria  del  Rio  (TAM);  16  mi  S Santa  Maria  del  Rio  (CWO,  TTU).  Zacatecas:  32 
mi  N Fresnillo  (CWO);  31  mi  SE  Guadelupe  (CWO). 


S.  vosei 

MEXICO.  Campeche:  1 mi  S Becal  (CWO);  16  mi  N Champoton  (CWO).  Guerrero:  19  mi  S Iguala  (TAM);  11.3  mi  SE 
Totolapan  (TAM).  Oaxaca:  14  mi  W Niltepec  (TAM).  Puebla:  4 and  13.3  mi  NW  Tehuitzingo  (CWO,  TAM).  Yucatan:  Tixkokob, 
Cordeleria  and  Mayapan  (AMNH);  2 mi  E Chichen  Itza  (CWO).  HONDURAS.  Comayagua:  4 mi  SW  Comayagua  (CWO). 


Quaest.  Ent.,  1978  14(2) 


368 


Clark 


APPENDIX  II 

APOTYPIC  CHARACTER  STATES  IN  SIBINIA 

Apotypy  determined  by  ex-group  (ex),  and  in-group  (in)  comparisons. 

1 (ex)  Head  constricted  behind  eye,  frons  and  hind  margin  of  eye  abruptly  raised.  (Figs. 

98,  105).  — This  is  expressed  in  T.  sororius,  and  more  markedly  developed  in  the  Sibinia  “Itychus”  stack  (most  pro- 
nounced in  S.  impensa,  S.  amplificata,  S.  bufemoratoides,  S.  bufemorata,  S.  grandis,  S.  grisea,  S.  warneri,  S.  alvarengae, 

S.  griseoides,  S.  distorta,  S.  vosei,  and  S.  fulva).  In  most  Sibinia,  the  head  is  not  constricted,  the  anterior  margin  of  the  pro- 
notum  unmodified,  presumably  the  plesiotypic  condition  as  expressed  in  other  Curculionidae.  In  some  Sibinia,  the  head  is 
not  constricted  and  the  frons  not  raised,  but  the  hind  margin  of  the  eye  is  raised  to  variable  degrees  (prominently  in  S. 
rotundata,  S.  tropidorhyncha,  S.  altensis,  and  some  pulcherrima  group  members  (Figs.  375-377)).  Absence  or  reduced  ex- 
pression of  this  character  complex  in  Sibinia  is  attributed  to  secondary  reduction. 

2 (ex)  Anterodorsal  margin  of  pronotum  broadly  concave,  anterolateral  margins  swollen 
into  distinct  postocular  lobes  (Figs.  96,  98,  105,  106).  — This  is  expressed  in  T.  sororius  and  in  the 
“Itychus”  species  listed  above  as  possessing  apotypic  state  1.  The  straight  anterior  pronotal  margin  of  most  Ty chius  and 
other  Tychiinae  is  probably  plesiotypic,  Sibinia  rotundata  and  S.  tropidorhyncha  have  the  anterodorsal  margin  of  the 
pronotum  broadly  concave  but  lack  anterolateral  postocular  lobes,  an  intermediate  stage  in  secondary  reduction  of  this 
condition  to  the  simple  pronotum  expressed  in  most  Sibinia.  Tychius  quinquepunctatus  also  has  postocular  lobes,  a pos- 
sible indication  of  relationship  to  the  sororius  group. 

3(ex)  Frons  and  proximal  portion  of  rostrum  widened.  — This  is  expressed  in  t.  sororius,  some 
“Itychus”  stock  members  (not  S.  griseoides,  S.  distorta,  S.  vosei,  and  S.  fulva)  and  in  sulcifera  and  variegata  group  members 
(much  reduced  in  these).  In  other  Sibinia  the  frons  is  distinctly  narrower  than  the  base  of  the  rostrum  (apotypic  state  11). 

4 (ex)  Elytra l apices  broadly,  separately  rounded  (Figs.  75,  321).  — This  is  unique  to  Sibinia.  Ail 
other  Tychiinae  have  more  nearly  conjointly  rounded  elytral  apices. 

5 (ex)  Pygidium  of  female  broadly  exposed,  concealed  and  exposed  portions  separated  by 

transverse  Carina.  — The  female  pygidium  is  completely  or  nearly  completely  concealed  and  lacks  a carina  in  Tychius 
and  other  Tychiinae. 

6 (ex)  Spiculum  gastrale  a pair  of  large  anterolateral  plates  and  a smaller  posteromedian 
plate,  Spiculum  rod  absent  ( Fig.  46,  et  seq .).  — In  most  weevils  the  spiculum  gastrale  consists  of  an  elongate 
rod  with  an  expanded  base,  the  rod  extending  anteriorly  beyond  the  apices  of  the  median  struts,  of  the  median  lobe  within 
the  abdomen  (see  Morimoto  1962,  Kuschell  1964,  Clark  1977a).  The  rod  and  sometimes  the  base  lie  to  the  right  of  the 
median  lobe  within  the  abdomen.  In  Tychius,  however,  the  spiculum  rod  and  the  expanded  base  are  Y shaped,  and  lie  com- 
pletely ventral  to  the  median  lobe  overlying  the  tegmen,  and  the  spiculum  rod  extends  anteriorly  only  about  halfway  to  the 
apex  of  the  tegminal  strut  (Fig.  437).  Between  the  arms  of  the  Y is  a more  or  less  complete  sclerotized  plate  of  which  the 
arms  are  an  integral  part.  In  the  spiculum  gastrale  of  male  Sibinia,  homology  of  the  anterolateral  plates  to  the  arms  of  this 
Y,  and  homology  of  the  posteromedian  plate  to  the  sclerotized  plate  between  the  arms,  is  indicated  by  musculature  (Clark 
1977a).  In  T.  sororius  the  arms  of  the  Y are  somewhat  expanded  and  a sclerotized  posteromedian  plate  between  the  arms 

of  the  Y is  surrounded  by  nonsclerotized  chitrn  which  is  nearly  completely  isolated  by  it  (Fig.  437),  possibly  an  intermediate 
stage  in  development  of  the  modified  spiculum  gastrale  of  Sibinia. 

7 (ex)  Spermatheca  with  rigid  cup-shaped  structure  at  origin  of  spermathecal  gland  (Figs. 

26  et  seq.;.  - This  is  unique  in  Tychiinae  to  members  of  the  subgenus Microty chius.  Its  absence  in  subgenus  Sibinia 
members  is  attributed  to  secondary  loss. 

8 (ex)  Postcoxal  process  of  prosternum  large,  bilobed,  the  lobes  widely  divergent .—  This  is 

expressed  in  most  of  the  species  which  express  apotypic  states  1 and  2,  as  well  as  in  S.  sulcifera.  The  postcoxal  process  in 
Tychius  is  small  and  simple,  the  plesiotypic  condition. 

9 (ex)  Femora  greatly  enlarged,  channeled  beneath  to  receive  tibiae  (Fig.  99).  — This  is 

strongly  developed  in  “Itychus”  stock  members  S.  impensa,  S.  amplificata,  S.  bufemorata,  S.  bufemoratoides,  S.  warneri, 
and  S.  alvarengae,  but  exhibits  various  degrees  of  reduction  in  all  other  “Itychus”.  In  some  species  which  retain  reduced 
“Itychus”  characters,  including  S.  sulcifera,  S.  rotundata,  S.  tropidorhyncha,  and  S:  altensis,  the  femora  are  reduced  in 
size  although  still  more  or  less  distinctly  channeled.  In  most  Sibinia,  however,  the  femora  are  narrow  at  the  base  and  gradu- 
ally expanded  distally,  and  are  not  for  practical  purposes  distinguishable  from  femora  of  those  Tychius  and  other  Tychiinae 
with  unarmed  femora,  apparently  the  plesiotypic  condition  ( T.  sororius  group  members  have  minutely  toothed  femora). 
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10(ex)  Tibiae  angulate  at  base  and  in  apical  0.25.  — This  is  expressed  only  in  the  “itychus”  stock 
members,  S.  impensa,  S.  amplificata,  S.  bufemorata,  S.  bufemoratoides,  S.  warner,  S.  alvarengae,  and  S.  schwarzi.  The 
straight  tibiae  of  all  other  Sibinia  are  not  for  practical  purposes  distinguishable  from  plesiotypic  tibiae  of  other  Tychiinae 
and  are  considered  secondarily  reduced. 

1 1 (ex)  Frons  slightly  to  much  narrower  than  base  of  rostrum.  — This  was  discussed  with  apotypic 
state  3. 

12(ex)  Body  robust,  pronotum  and  elytra  strongly  convex  (Figs.  141,  142,  192,193).  — 

This  is  strongly  expressed  in  “Itychus”  seed  predators,  but  is  also  characteristic  of  several  rotundata-championi  lineage  seed 
predators  including  S.  rotundata,  S.  tropidorhyncha,  S.  dorsenna,  S.  altensis,  S.  tessellata,  S.  candidata,  and  S.  suturalis. 

Most  other  Sibinia,  including  most  bud  predators,  are  intermediate  or  closely  resemble  the  plesiotypic  condition  as  expressed 
in  T.  sororius  and  sulcifera  and  variegata  group  members  which  have  a more  elongate  body  form  with  less  strongly  convex 
pronotum  and  elytra  (cf.  Fig.  70). 

13(ex)  Scales  on  pronotum  and  elytra  uniformly  elongate,  clusters  of  light  and  dark  scales 
arranged  in  tessellate  pattern,  scales  on  pronotum  directed  basad,  except  on  extreme  postero- 
lateral patterns  ( Figs.  1 02,  142).  —Although  many  Tychius  have  uniformly  elongate  scales,  the  admixture  of 
round  recumbent  scales  and  elongate,  narrow  scales  on  the  pronotum,  with  round  scales  forming  a mediobasal  patch  or 
median  and  lateral  vittae,  and  elongate  scales  forming  median  rows  on  the  elytral  interspaces  (see  Clark  1977b,  Figs.  4—6), 
is  considered  plesiotypic  in  Sibinia  because  this  condition  is  exhibited  in  the  T.  sororius  group.  Most  Sibinia  with  strongly 
convex  pronotum  and  elytra  (apotypic  state  12)  also  have  basally  directed  pronotal  scales.  Among  these,  the  tessellate 
color  pattern  is  most  pronounced  in  S.  impensa,  S.  amplificata,  S.  bufemorata,  S.  bufemoratoides,  S.  tropidorhyncha,  S. 
altensis,  S.  dorsena,  S.  tessellata,  S.  alvarengae,  S.  warneri,  and  S.  vosei.  The  pattern  is  indicated  but.less  distinct  in  several 
other  bud  and  seed  predator  Sibinia,  but  lost  from  others  such  as  S.  candidata  and  S.  suturalis.  Some  modifications  of  the 
tessellate  pattern  can  be  traced  through  intermediate  stages.  For  example,  the  highly  modified  pattern  expressed  in  S.  grandis 
has  an  intermediate  expression  in  S.  bufemoratoides,  an  “Itychus”  with  a similar  pattern  superimposed  on  a distinct  tessellate 
pattern.  In  some  Sibinia  elongate  scales  and  rounded  scales  are  present  in  the  same  positions  and  proportions  as  in  Tychius 
and  sulcifera  group  members,  an  apparent  secondary  acquisition  of  a condition  resembling  the  plesiotypic  one. 

14(ex)  Protibia  minutely  mucronate  or  unarmed.  — This  is  expressed  in  the  “Itychus”  stock  members, 

S.  warneri,  S.  alvarengae,  S.  griseoides,  S.  vosei,  and  S.  fulva  and  in  pulcherrima  group  members  S.  pulcherrima,  S.  valenciana, 
and  S.  dissipata  which  have  a few  reduced  “Itychus”  features.  In  Tychius  and  other  Sibinia,  the  protibial  macro  is  larger  than 
that  of  the  meso-  and  metatibiae,  apparently  the  plesiotypic  condition.  This  is  true  of  other  pulcherrima  group  members 
and  all  chichimeca  and  melina  group  and  subgenus  Sibinia  members,  in  which  the  large  protibial  mucro  is  attributed  to  sec- 
ondary reyersal. 

15  (ex)  Pygidium  of  male  large,  broadly,  evenly  convex.  — This  is  expressed  in  S.  Warner,  S.  pulcherrima, 

S.  alvarengae,  S.  griseoides,  S.  chichimeca,  S.  tepaneca,  S.  vosei,  and  S.  fulva  and  must  have  been  acquired  in  the  “Itychus” 
stock  and  lost  or  modified  in  descendent  lineages.  The  plesiotypic  condition  exhibited  in  Tychius  is  a smaller,  more  flattened 
pygidium. 

16(ex)  Median  lobe  abruptly  bent  downward  at  extreme  apex  (Figs.  90,  94,  110).  — This  is 

markedly  expressed  in  S.  griseoides,  S.  warneri,  S.  alvarengae,  S.  vosei,  and  S.  fulva , and  evident  although  less  distinctly  de- 
veloped, in  S.  chichimeca,  S.  tepaneca,  and  S.  melina.  It  is  apparently  secondarily  reduced  and  for  practical  purposes  not 
distinguishable  from  the  plesiotypic  simple  condition  exhibited  in  basal  Sibinia  lineages  in  other  descendants  of  ancestor  5 
in  which  it  first  appeared. 

17(ex)  Median  lobe  with  ventral  prominence  bearing  long  posteriorly  directed  setae. 

( FigS.  89,  92,  94,  95,  1 09,  110).  — This  is  most  prominent  in  S.  warneri  and  S.  alvarengae  (Fig.  89-92),  but  it  also  is  distinct 
in  S',  vosei  and  S.  fulva  (Figs.  94,  95,  109,  110).  The  dense  cluster  of  long  ventral  subapical  setae  on  the  median  lobe  of  most 
chichimeca  group  members  (Fig.  386-390)  is  considered  homologous  to  the  setae  on  the  prominence  although  in  these  bud 
predators,  only  a remnant  of  the  prominence  itself,  the  partially  sclerotized  medioventral  portion  of  the  median  lobe,  is 
evident.  The  prominence  and  its  setae  must  have  been  secondarily  lost  in  the  ancestors  of  S.  inornata,  melina  group  and  sub- 
genus Sibinia  members  as  well  as  in  S.  azteca,  a chichimeca  group  member  (Fig.  388). 

18(ex)  Internal  sac  densely  armed  throughout  with  minute  asperities  { Figs.  89,  92,  94,  109).  — 

In  most  Tychius  examined,  including  T.  sororius,  the  internal  sac  is  unarmed  or  has  only  a few  asperities  on  the  extreme  proximal 
portion.  In  Sibinia,  however,  several  different  patterns  of  annature  are  expressed.  The  most  common  pattern,  a dense  set  of 
fine  spines  on  the  distal  0.50  of  the  sac  (Fig  47),  appears  to  have  arisen  several  times  in  different  Sibinia  lineages.  Apotypic 
state  18,  expressed  only  in  S.  warneri,  S.  alvarengae,  S.  vosei,  and  S.  fulva,  is  apparently  only  one  of  several  modifications  of 
the  plesiotypic  condition  which  was  probably  something  like  that  in  S.  amplificata  and  S.  impensa,  in  which  only  the  proximal 
portion  of  the  sac  is  armed,  and  that  with  minute  asperities. 
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19(ex)  Sternum  5 of  male  markedly,  evenly  rounded,  not  constricted  subapically  (Fig.  374). 

This  is  strongly  expressed  in  S.  alvarengae  and  S.  vosei,  in  pulcherrima  group  members  S.  pulcherrima,  S.  valenciana,  and 
S.  dissipata,  and  less  distinctly  in  S.  sparsa.  In  all  other  ancestor  7 descendants,  the  sternum  is  for  practical  purposes  not  dis- 
tinguishable from  the  plesiotypic  condition  exhibited  in  Tychius  and  plesiotypic  Sibinia,  in  which  the  sternum  5 of  the  male  1 
is  more  or  less  prominent  and  feebly  constricted  subapically,  at  least  on  the  sides. 

20(ex)  Sterna  1—5  of  male  deeply,  broadly  concave  medially,  scales  on  concave  portion 

finely  dissected.  — Males  of  several  Sibinia  have  concave  abdominal  sterna  with  finely  dissected  scales.  Similar  conditions  j 

are  expressed  in  hispida  stock  members,  some  pulcherrima  group  members,  and  in  S.  bufemorata  and  S.  bufremoratoides. , 

but  in  none  of  these  are  all  five  sterna  involved  or  the  concavity  nearly  so  deep  as  in  S.  alvarengae  and  S.  vosei.  Apotypic 

state  20  is  exhibited  in  apparently  reduced  condition  in  S.  grisea,  S.  chichimeca  and  S.  tepaneca,  but  is  not  expressed  in 

other  ancestor  8 decendants  which  probably  incude  all  sugenus  Sibinia  members.  Ij 

2 1 (in)  Anterolateral  plates  of  spiculum  gastrale  large,  margins  flared.  — This  is  strongly  developed  j 
in  male  S.  alvarengae  (Fig.  92),  S.  vosei  (Fig.  95),  and  S.  fulva,  but  is  also  distinctly  indicated  in  S.  chichimeca  (Fig.  386). 

S.  tepaneca  (Fig.  387)  and  in  S.  melina  (Fig.  391).  Some  subgenus  Sibinia  males  also  have  relatively  large  anterolateral  plates  j: 
(Figs.  421,  422)  but  most  other  members  of  that^subgenus  have  small  plates  which  cannot  be  distinguished  from  those  in 
more  basal  lineages,  apparently  the  result  of  secondary  reduction. 

22(in)  Posteromedian  plate  of  spiculum  gastrale  transverse,  posterior  portion  flared  down- 
ward. — This  is  strongly  developed  in  male  S.  vosei  (Fig.  95)  and  S.  fulva,  but  is  also  distinct  in  S.  chichimeca  (Fig.  386), 

S.  tepaneca  (Fig.  387)  and  S.  melina  (Fig.  391).  Some  subgenus  Sibinia  males  have  the  posteromedian  plate  transverse  (Figs. 

421,  422),  but  do  not  have  the  posterior  portion  flared  downward,  a weak  indication  that  subgenus  Sibinia  members  as 
well  as  the  species  listed  above,  are  derived  from  ancestor  9. 

23( ex)  Spiculum  ventrale  with  elongate,  broadly  forked  base.  — Although  the  structure  of  the  spiculum ; 
ventrale  is  highly  variable  in  Tychiini  (Figs.  1-25,  156-185,  333-357),  the  structure  in  male  S.  sulcifera  (Fig  1),  S.  asulcifera 
(Fig.  2),  and  S.  concava  (Fig.  3)  is  distinct  and  presumably  apotypic.  The  spiculum  ventrale  is  reduced,  apparently  second- 
arily, in  the  other  sulcifera  group  members  (Figs.  4,  6). 

24(ex)  Elytra  with  transverse  diamond  shaped  mediobasal  fascia  of  light  scales  (Figs.  59B, 

60B,  6 IB,  62 B).  — This  is  unique  to  sulcifera  group  members. 

25  (ex)  Hosts  in  plant  genus  Prosopis.  — Only  two  sulcifera  group  members,  the  bud  predators  5.  concava 
and  S.  setosa,  are  known  to  be  associated  with  Prosopis,  but  the  close  resemblance  of  the  seed  predator  S.  asulcifera  to  S. 
concava  indicates  that  it  may  also  be  found  on  Prosopis. 

26(ex)  Spermatheca  as  in  Fig.  27.  — Spermathecal  shape  is  varied  in  Sibinia  but  that  of  S.  concava  and  S. 
asulcifera  females  appears  unique  and  is  probably  apotypic. 

27(ex)  Distal  portion  of  female  rostrum  elongate,  slender,  cylindrical,  smooth  (Fig.  69,  61  A, 

62 A).  — This  condition  is  shared  by  S.  Cuauhtemoc  and  S.  transversa  females  but  appears  to  have  been  convergently 
acquired  in  numerous  other  bud  predators  in  different  groups  (apotypic  states  44,  66).  It  is  probably  commonly  acquired 
by  females  of  species  which  oviposit  in  some  particular  type  of  flower  bud  or  have  a common  mode  of  opposition,  but 
this  has  not  been  investigated. 

28(ex)  Pronotum  and  elytra  with  narrow  dark  ferruginous  scales,  slightly  wider  lighter 
ferruginous  to  fulvous  scales,  and  still  wider  white  scales;  round  concave  scales  limited  to 
extreme  anterolateral,  posterolateral,  and  mediobasal  portions  of  pronotum  (Figs.  70-74B).— 

This  is  unique  to  variegata  group  members,  and  appears  to  be  a modification  of  the  plesiotypic  condition  exhibited  in 
sulcifera  group  members  and  in  T.  sororius  in  which  the  white  and  pale  ferruginous  scales  are  large  and  round  to  subquad- 
rate, the  darker  ferruginous  scales  narrow. 

29(ex)  Hosts  in  Acacia  farnesiana-schaffneri-constricta-neovernicosa  complex.  — This  appears 
to  be  a natural  although  not  formally  recognized  host  group  (see  Isely  1969).  All  variegata  group  members  have  hosts  in 
the  group,  as  does  the  hispida  stock  member  S.  inermis. 

30(ex)  Orifical  plates  of  median  lobe  prominent,  thickened.  — This  is  expressed  only  in  s.  grandis 
(Fig.  Ill)  and  S.  bufemoratoides  (Fig.  56),  very  feebly  in  the  latter.  If  it  characterized  ancestor  17,  as  inferred,  it  must  have 
been  secondarily  lost  in  the  other  species  assigned  to  the  grandis  group. 
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31  (ex)  Pronotum  and  elytra  with  diagonal  vittae  of  white  and  ferruginous  scales.  — As  with 
apotypic  state  31,  this  is  pronounced  in  S.  grandis,  feebly  indicated  in  S.  bufemoratoides.  Other  species  assigned  to  the 
grandis  group,  S.  mundururu,  S.  furfurosa  and  S.  Solaris  have  white  and  ferruginous  scales,  but  only  in  S.  mundururu  is  any 
trace  of  diagonal  vittae  visible.  The  other  species  assigned  to  th e.  grandis  group,  S.  glomerata,  S.  pullipes,  and  S.  nigripes,  do 
not  have  ferruginous  and  white  scales,  and  their  assignment  is  questionable. 

32(in)  Femora  uniformly,  markedly  inflated,  ventral  channel  absent;  round  white  scales 
and  elongate  bright  ferruginous  Scales  intermixed.  — This  is  expressed  in  5.  grandis,  S.  mundururu,  s. 
furfurosa,  and  S.  Solaris  of  the  grandis  group,  but  the  shape  is  similar  to  that  in  many  different  Sibinia  and  is  thus  a weak  in- 
dicator of  relationship. 

33(ex)  Sternum  5 of  female  broadly  constricted,  posteromedian  portion  of  segment  pro- 
ducted  posteriorly.  — This  is  expressed  in  grandis  group  members.  It  is  markedly  distinct  from  the  condition  exhibited 
in  species  assigned  to  the  “Itychus”  stock  which  have  sternum  5 short  and  narrowly  constricted  subapically,  but  similar  con- 
ditions are  exhibited  in  other  Sibinia. 

34(in)  Internal  sac  with  minute  asperities  in  extreme  proximal  portion,  with  moderately 
large  to  large  spines  distally  ( Figs.  1 1 3-115).  — This  particular  arrangement  of  spines  is  common  in  various 
modifications  to  S.  mundururu,  S.  pullipes,  and  S.  nigripes  and  these  may  be  derived  from  a condition  similar  to  that  ex- 
hibited by  the  presumably  plesiotypic  S.  grandis  which  has  small  asperities  on  the  proximal  0.50,  and  dense  fine  spines  dis- 
tally (Fig.  111). 

35(ex)  Protarsus  and  sometimes  mesotarsus  of  male  black.  This  is  known  only  among  Tychiinae 
in  females  of  S.  pullipes  and  S.  nigripes. 

36(in)  Spermatheca  as  in  Fig.  112.  — This  particular  spermathecal  shape  is  known  only  among  Tychiinae 
in  females  of  S.  furfurosa  and  S.  Solaris. 

37(ex)  Sutural  elytral  interspaces  prominent,  with  raised  fuscous  to  black  scales  (Fig.  141  A). 

This  is  known  among  Sibinia  only  for  adults  of  species  near  the  base  of  the  rotundata-championi  lineage,  but  was  apparently 
secondarily  lost  in  more  distal  members  of  the  lineage  (probably  in  ancestor  28).  It  is  expressed  in  S.  rotundata,  S.  tropidor- 
hyncha,  and  S.  altensis,  all  of  which  retain  several  distinct  though  reduced  “Itychus”  characters.  Dark  scales  are  present  but 
not  raised,  the  sutural  interspaces  not  prominent,  in  the  seed  predator  S.  dorsena,  a species  in  which  “Itychus”  characters 
are  less  evident,  and  also  in  bud  predators  S.  barberi  and  S.  calvata  in  which  no  “Itychus”  characters  except  slightly  raised 
eyes  are  apparent.  These  are  all  interpreted  as  secondary  reductions.  The  bud  predator  S.  santarem  is  a probable  sister  to 
i S.  dorsena,  but  lacks  dark  scales. 

38(ex)  Frons  much  narrower  than  rostrum  at  base.  — This  is  expressed  in  those  species  which  express 
apotypic  state  37. 

39(ex)  Rostrum  prominently  keel  shaped  at  base,  especially  in  female.  — This  is  also  expressed 
in  species  which  exhibit  apotypic  state  37. 

41  (in)  Median  lobe  narrow,  broadly  constricted;  internal  sac  with  large  spines.  — As  expressed  in 
S.  candidata  (Fig.  150)  and  S.  suturalis  (Fig.  153),  seed  predators  which  retain  the  robust  “Itychus”  body  form  (apotypic 
state  12),  this  is  inferred  in  ancestor  30.  The  shape  of  the  median  lobe  is  similar  in  most  championi  lineage  members,  but 
species  in  other  groups  also  have  similar  median  lobes.  The  only  championi  lineage  member  with  large  spines  through  the 
entire  length  of  the  internal  sac  is  S.  candidata,  but  S.  suturalis  has  large  spines  in  the  distal  portion,  and  sparser,  somewhat 
larger  spines  in  proximal  0.50. 

42(in)  Basal  lobe  of  spermatheca  divided  into  two  distinct  lobes.  — As  with  apotypic  state  41, 
this  is  distinct  in  females  of  S.  candidata  and  S.  suturalis  (Figs.  130,  133),  but  not  expressed  or  less  distinct  in  any  other 
championi  lineage  members.  Similar  spermathecal  structure  was  apparently  convergently  acquired  in  S.  sparsa  (Fig.  308); 
and  S.  ingenua,  South  American  species  assigned  to  the  pulcherrima  group. 

43(ex)  Hosts  in  plant  genus  Mimosa.  — All  known  championi  lineage  member  hosts  are  species  of  Mimosa. 

44(ex)  Female  rostrum  as  described  for  apotypic  State  27.  — This  is  inferred  in  ancestor  34  and  is 

common  to  all  species  assigned  to  the  hispida  stock. 

45 (ex)  Metafemur  greatly  enlarged.  — This  is  inferred  in  ancestor  34  because  it  is  exhibited  in  S.  stricticomula, 
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S.  inflata  and  S.  obrienorum . It  is  apparently  reduced  in  other  ancestor  34  descendants.  Some  species  in  other  groups  also 
have  enlarged  metafemora,  notably  S.  tepaneca  of  the  chichimeca  group,  the  apparent  result  of  convergence. 

46(ex)  Elytral  interspaces  with  median  rows  of  long,  straight,  erect,  setae-like  scales.  — This  is 

common  to  S.  stricticomula  (Fig.  199)  and  S.  albiduloides,  but  a similar  condition  is  also  exhibited  by  S.  albidula,  an  apparently 
unrelated  species,  as  a result  of  convergence. 

47(ex)  Pygidium  of  male  with  anterolateral  angles  extended,  straplike.  — This  is  well  developed 

in  S.  obrienorum,  less  strongly  so  in  S.  inflata,  and  is  apparently  confined  to  these  species  among  Tychiinae. 

48(ex)  Metatibia  unarmed.  — This  characterizes  hispida  stock  members  descended  from  ancestor  39.  The  meta- 
tibia is  distinctly  mucronate  in  Tychius  and  most  other  Sibinia  except  a few  apparently  unrelated  species  in  which  all  tibiae 
are  unarmed  or  only  minutely  mucronate  (eg.  S.  peruana,  S.  dissipata). 

49(ex)  Sterna  7—5  of  male  channeled  medially,  scales  on  median  portion  of  channel  re- 
duced to  fine  setae  or  with  finely  dissected  margins.  — As  expressed  in  S.  bothrosterna  and  S.  aulacis, 
this  is  inferred  in  .ancestor  39,  and  was  apparently  secondarily  lost  from  S.  hispida  and  sibinioides  complex  members. 

50(ex)  Pronotum  and  elytra  with  long,  linear,  feebly  raised  scales  and  oval,  recumbent  some- 
what lighter  scales  intermixed.  — Ancestor  42  is  inferred  to  have  had  scales  similar  to  those  of  championi  and 
aspersa  group  members,  although  most  championi  lineage  members  have  various  apparently  secondarily  modified  scale 
forms  and  patterns. 

51  (ex)  Internal  sac  long,  extended  to  or  beyond  apices  of  median  struts  in  repose  (Figs. 

215-2 17,  261 ).  — This  is  characteristic  of  S.  championi,  S.  foveolata,  and  S.  peniculata  of  the  championi  group, 
but  is  also  exhibited  in  S.  asulcifera  (Fig.  46)  and  in  S.  castoroides  (Fig.  85),  species  apparently  not  related  to  each  other 
or  to  championi  group  members. 

52(ex)  Article  II  of  male  protarsus  concave  on  internal  surface  (Figs  259,  260).  — This  is 

expressed  in  most  descendants  of  ancestor  45,  but  apparently  has  been  secondarily  reduced  or  lost  for  most  bud  predator 
members  of  the  lineage,  as  well  as  from  some  seed  predator  members,  including  S.  seminicola.  Two  pulcherrima  group 
members,  S.  sparsa  and  S.  anfractoides,  apparently  through  convergence,  have  similarily  modified  tarsi. 

53 (ex)  Eye  oblong,  flat,  hind  margin  not  at  all  raised.  — This  is  characteristic  of  zapoteca  group 
members,  but  sulcifera  group  members  S.  transversa,  S.  setosa,  and  S.  cuauhtemoc,  have  similarily  shaped  eyes,  apparently 
the  result  of  convergence. 

54(in)  Median  lobe  broad  at  apex,  apical  orifice  very  large  (Figs.  270,  271,  286-288,  291, 

293,  296).  — This  condition  is  markedly  distinct  from  that  expressed  in  other  championi  lineage  members  which  have 
the  median  lobe  almost  entire  or  with  only  a small  apical  orifice,  but  is  expressed  only  in  some  ancestor  49  descendants 
(S.  vagabunda,  S.  varga,  S.  geminata,  S.  fastigiata,  S.  seminicola,  S.  ochreosa,  S.  peruana,  S.  hiriticrus).  Species  assigned  to 
other  groups  which  also  have  the  apical  orifice  large  are  S.  galbina  whose  affinities  are  uncertain,  and  pulcherrima  group 
members  S.  valenciana,  S.  anfracta,  and  S.  anfractoides. 

5 5 (ex)  Pygidium  of  male  markedly  convex.  — This  probably  characterized  ancestor  51,  but  is  not  exhibited 
in  all  species  inferred  to  have  descended  from  that  ancestor.  It  is  markedly  expressed  in  S.  caatingensis,  S.  hirritus,  S.  prolata, 

S.  seminicola,  S.  vatricosa,  and  S.  fastigiata  (and  probably  in  S.  subulirostris  and  S.  fastidiosa,  whose  males  are  unknown), 
but  not  in  males  of  the  latissima  and  peruana  groups  apparently  because  of  secondary  reduction. 

56(ex)  Proximal  portion  of  rostrum  broadly  concave  in  dorsal  profile  (Fig.  318).  — This  is 

characteristic  of  S.  seminicola,  S.  subulirostris,  and  S.  vatricosa.  If  S',  ochreosa  is  a member  of  the  seminicola  group,  it  must 
have  secondarily  lost  this  feature. 

57(ex)  Male  protarsus  with  dense  brush  of  wide  scales  on  inner  surface  of  article  III  (Fig. 

325).  — This  is  unique  among  Sibinia  to  latissima  and  peruana  group  members. 

58(ex)  Body  broad,  posteroventral  portion  of  pleuron  concave.  This  is  unique  to  latissima  group 
members;  other  Sibinia  are  considerably  narrower  in  form. 

59(ex)  Some  scales  on  pronotum  and  elytra  with  metallic  edges.  — This  is  also  unique  to  latissima 

group  members,  but  is  not  expressed  in  the  bud  predatorS.  quinquemembrata  which  apparently  secondarily  lost  it. 
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60(ex)  Distal  portion  of  rostrum  short,  stout,  feebly  sexually  dimorphic  (Fig.  323).  — This 

characterizes  peruana  group  members;  other  championi  lineage  members  have  the  distal  portion  of  the  rostrum  more  or  less 
acuminate. 

61(ex)  Median  lobe  with  pair  of  ventolateral  denticles  (Figs.  293,  294).  — This  condition  is 

confined  among  Tychiinae  to  peruana  group  members. 

62(ex)  Internal  sac  with  large  spines  arranged  in  distinct  groups.  — The  armature  of  the  internal 
sac  in  ancestor  62  was  probably  similar  to  that  in  S.  pulcherrima  (Fig.  358)  which  has  more  in  common  with  the  plesiotypic 
“Itychus”  stock  than  do  any  other  pulcherrima  group  members.  The  armature  is  variously  modified  in  other  pulcherrima 
group  members,  but  the  conditions  in  S.  sparsa  (Fig.  361),  S.  valenciana  (Fig.  368),  S.  anfracta  (Figs.  381,  382),  S.  anfract- 
oides  (Fig.  383),  and  S.  viridula  (Fig.  384),  are  interpreted  as  modifications  of  the  armature  exhibited  in  S.  pulcherrima. 

Other  species  assigned  to  the  pulcherrima  group  have  apparently  secondarily  lost  the  complex  armature. 

63(ex)  Median  lobe  with  apicodorsal  portion  broadly  sclerotized  (Figs.  358,  360).  - This  is  unique 
among  Tychiinae  to  S.  pulcherrima  (Fig.  358),  and  S.  fessa  (Fig.  360). 


64(ex)  Median  lobe  with  large  apical  orifice.  — This  is  exhibited  in  pulcherrima  group  members  S.  valen- 
ciana, S.  anfracta,  and  S.  anfractoides  (Fig.  368,  381,  382);  the  more  broadly  opened  apex  of  the  median  lobe  in  S.  viridula 
(Fig.  384)  and  S.  dissipata  (Fig.  378-380),  are  interpreted  as  conditions  derived  from  a similar  condition  possessed  by  ancestor 
64.  Similarity  in  the  apex  of  the  median  lobe  in  these  pulcherrima  group  members  and  in  championi  lineage  members  (apotypic 
state  54)  is  probably  due  to  convergence. 

65(ex)  Elytra  with  sparse  erect  scales.  — The  inferred  descendants  of  ancestor  65  are  the  only  pulcherrima 
group  members  with  erect  scales,  but  similar  scales  have  apparently  convergently  arisen  in  several  other  Sibinia. 

66(ex)  Female  rostrum  as  described  for  apotypic  state  27. 

67(in)  Median  lobe  strongly  bent,  internal  sac  with  complex  armature  of  large  crescent 
shaped  bars  and  smaller  spines  and  asperities  ( Fig.  382).  —This  condition  is  unique  among  Tychiinae  to 
S.  anfracta  and  S.  anfractoides. 

68(ex)  Pronotum  and  elytra  with  white,  fulvous,  and  ferruginous  to  fuscous  scales,  dark 
scales  forming  prominent  dorsomedian  elytral  macula  (Figs.  418,  427,  428,  430,  431).  — This 

is  characteristic  of  several  American  as  well  as  Old  World  subgenus  Sibinia  members,  but  has  apparently  beemseeondarily 
lost  in  the  American  S.  tanneri,  and  in  most  Old  World  members  of  that  subgenus. 

69(ex)  Tarsal  claws  small,  basal  process  short.  — This  is  expressed  in  sellata  group  memberg,  S.  sellata 
and  S.  argentinensis.  In  most  Sibinia  the  claws  are  larger,  the  basal  process  nearly  as  long  as  claw  as  in  Tychius,  presumably 
the  plesiotypic  condition.  Tarsal  claws  of  the  American  S.  texana  and  S.  tanneri  and  most  Old  World  Sibinia,  however,  cannot 
be  distinguished  from  the  plesiotypic  condition,  the  apparent  result  of  reversal. 

70(ex)  Pygidium  with  median  prominence.  — This  is  most  markedly  developed  in  S.  texana  but  is  also 
distinct  in  S.  sellata  and  to  a lesser  extent  in  S.  argentinensis.  It  was  apparently  secondarily  lost  in  S.  albovittata  and  S.  tanneri. 
All  other  Tychiini  have  the  pygidium  broadly,  evenly  concave,  or  flat. 

7 1 (in)  Ovipositor  with  well  developed  Styli.  — Small  styli  associated  with  the  ovipositor  are  well  developed 
in  S.  tanneri,  S.  texana  and  sellata  group  members  but  cannot  be  distinguished  in  other  Tychiini.  It  is  not  certain  whether  or 
not  these  axe  homologous  to  the  styli  of  the  ovipositor  exhibited  in  most  other  Curculionidae  (see  Morimoto  1962),  but  if 
they  are  they  must  have  been  greatly  reduced  or  lost  in  Tychius  and  other  Sibinia. 

72(in)  Internal  sac  with  prominent  paired  “inter-aedeagal”  structures.  — These  are  exhibited  in 
texana  (Figs.  421),  tanneri  (Figs.  419,  420),  and  sellata  group  members  (Fig.  422,  424).  In  other  Sibinia  the  armature  of 
the  internal  sac  consists  of  variously  modified  spines  or  asperities,  and  most  Tychius  examined  have  only  asperities  or  the 
internal  sac  unarmed.  Whether  or  not  these  structures  are  homologous  to  the  “transfer  apparatus”  (Barber  1935),  or  the  “basal 
sclerites”  (Kuschel  1964)  of  other  Curculionidae  or  the  “seminal  rod”  in  Scolytidae  (Cerezke  1964)  is  uncertain  and  I have 
chosen  to  use  Bruhn’s  (1947)  general  term  for  them.  The  inter-aedeagal  structures  in  Sibinia  appear  to  be  formed  from 
coalescence  of  spines;  perhaps  their  precursor  resembled  S.  pulcherrima  (Fig.  358)  or  S.  viridula  (Fig.  384). 
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73(in)  Spermatheca  with  distal  lobe  elongate,  slender,  basal  lobe  slender,  rounded; 
structure  at  point  of  attachment  of  spermathecal  gland  slender,  not  cup-shaped  (Figs.  409, 

41 3).  — If  the  subgenus  Sibinia  axose  from  Microtychius,  the  structure  of  the  point  of  attachment  of  the  spermathecal 
gland  in  tanneri,  texana,  and  sellata  group  members  may  be  a modification  of  the  cup-shaped  structure  exhibited  by  subgenus 
Microtychius  members  (Figs.  26-45,  121-140,  225-244,  297-313,  402-408).  Several  Microtychius  (eg.  S.  alvarengae  (Fig.  40),  I 
S.  rotundata  (Fig.  125),  and  S.  tropidorhyncha  (Fig.  126)  have  similarly  shaped  spermathecae. 

74(in)  Inter-aedeagal  structures  elongate,  slender,  simple.  — This  distinguishes  two  sellata  group 
me  <bers,  S.  argentinensis  (Fig.  423) , and  S.  albovittata  (Fig  424).  S.  sellata  itself  has  the  inter-aedeagal  structures  somewhat 
modified  (Fig.  422). 

75(ex)  Protibia  of  male  with  dorsal  margin  curved  in  distal  0.50.  — This  distinguishes  s.  argentinensis 
and  S.  sellata.  The  protibia  is  straight  in  other  Tychiini. 

76(ex)  Tarsal  claws  without  basal  process.—  This  characterizes S.  argentinensis  and  S.  sellata  and  is  probably  j 
a stage  in  a morphocline  beginning  with  apotypic  state  69.  The  basal  process  is  present  in  all  other  Tychiini  examined  except 
S.cupulifer  of  North  Africa. 

77(in)  Spermatheca  without  structure  at  base  of  spermathecal  gland,  distal  lobe  short, 
bulbous.  (Fig.  414,  415).  — This  appears  to  be  unique  to  members  of  the  viscariae  group  of  the  subgenus  Sibinia. 

The  structure  at  the  base  of  the  spermathecal  gland  (apotypic  state  7)  must  have  been  secondarily  lost  in  this  group. 
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371 

furfurosa,  n.  sp.,  (Sibinia),  104,  121,  7 77, 
332,  352,  370 

fuscipes  Champion,  (Sibinia),  245,  246 
galbina,  n.  sp.,  (Sibinia),  126,  153,  159,  328, 

372 

gallica  Pic  (Sibinia),  102 
geminata,  n.  sp.,  (Sibinia),  104,  126,  263, 
338,  372 

glabrirostris,  n.  sp.,  (Sibinia),  126,  302 
glomerata,  n.  sp.,  (Sibinia),  104,  124,  174, 
331,  371 

grandis,  n.  sp.,  (Sibinia),  104,  122,  170, 

175,  176,  179,  325,  331,  332,  368,  369, 
370, 371 

grenieri  Brisout,  (Tychius),  325 
grisea  (Kissinger),  (Sibinia),  99,  104,  112, 
122,  153,  162,  325,  328,  348,  349,  362, 
368 


griseoides,  n.  sp.,  (Sibinia),  122,  164,  325,  328, 
368,  369,  370 

grypa  (Casey),  (Sibinia),  101,  104,  1 16,  795, 
198,  334,  347,  348,  350,  362 
guillebeaui  Desbrochers,  (Sibinia),  102 
guttata,  n.  sp.,  (Sibinia),  100,  104,  120,274, 
347 

hirritus,  n.  sp.,  (Sibinia),  127,  248,  338,  372 
hirticrus,  n.  sp.,  (Sibinia),  125,  269,  338,  372 
hispaniolae,  n.  sp.,  (Sibinia),  121, 274,  340, 
352 

hispida  (Casey),  (Sibinia),  99,  104,  107,  115, 
210,  213,217,  335,347,362 
hystrix  (Casey)  (Sibinia)  136,  140 
ignota,  n.  sp.,  (Sibinia),  125,  269,  338 
imbellis  (Casey),  {Sibinia),  146 
impensa,  n.  sp.,  (Sibinia),  122,  153,  328,  368, 
369 

inermis  (Casey),  (Sibinia),  99,  103,  105,  106, 
108,  120,  151,  153,  213,  220,  222,  223, 
335,  347,  349,  362,  370 
inermoides,  n.  sp.,  (Sibinia),  120,  213,  222, 
335 

inflata,  n.  sp.,  (Sibinia),  1 15,  204,  205,  334, 
347,  372, 

ingenua,  n.  sp  (Sibinia),  126,  279,  280,  340 
inornata,  n.  sp.,  (Sibinia),  99,  118,  303,  340, 
342 

julianus  (Horn),  (Merobruchus),  170 
laticauda,  n.  sp.  (Sibinia),  127,  297,  342,  348 
latissima,  n.  sp.,  (Sibinia),  104,  125,  265,  268, 
338,  372 

lecontei,  n.  sp.,  (Sibinia),  99,  105,  106,  121, 
217,  347 

lineelus  LeConte  (Tychius),  103 
longirostris,  n.  sp.,  (Sibinia),  125,  130,  131, 
153,  157,  328 

maculata  (LeConte),  (Sibinia),  105,  112,  306, 
319,  343,  352,  360,  362 
maculifer  (Hatch),  (Sibinia),  319 
melina  Faust,  (Sibinia),  99,  1 18,  124,  298, 
300,  342,  348,  350,  352,  362,  369,  370 
megalops,  n.  sp.,  (Sibinia),  123, 179,  302, 

340 

mendica,  n.  sp.,  (Sibinia),  124,  236,  238,  337 
meridionalis  Brisout  (Sibinia),  102 
mica  (Casey),  (Sibinia),  105,  1 12,316,321, 
343,  352,  360,  362 
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mundururu  (Bondar),  (Sibinia),  126,  128, 
175,  176,  179,  3 3 2,  371 
muricata,  n.  sp.,  (Sibinia),  126,  285,  340 
muscula,  n.  sp.,  (Sibinia),  127,  304 
nana,  n.  sp.,  (Sibinia),  100,  1 19,  236,  237, 
335,  337,  362 

nigripes,  n.  sp.,  (Sibinia),  104,  127,  176, 
177,  332,  371 

obrienorum,  n.  sp.,  (Sibinia),  100,  1 16,  205, 
206,  334,  347,  349,  372 
obscura,  n.  sp.,  (Sibinia),  100,  116,  210, 
214,  347 

ochreosa  Casey,  (Sibinia),  100,  103,  104, 
105,  106,  107,  108,  1 19,  120,  126,  237, 
250,  257,  338,  348,362,  372 
ovalis  Roelofs  (Tychius),  353 
pallida  (Schaeffer),  (Sibinia),  101,  106,  108 
1 13,  280,  340,  348,  349,362 
paronychiae  Hoffmann,  (Sibinia),  102 
pellucens  Scopoli,  (Sibinia),  102,  105,  107 
peniculata,  n.  sp.,  (Sibinia),  1 14,  225,  228, 
335,  348 

peruana  Pierce,  (Sibinia),  100,  103,  104, 
118,  125,  250,  258,  268,  269,  270,  338, 
348,  350,  362,  372 

phalerata  Sterlien,  (Sibinia),  102,  319,  343, 
352 

picardi  Hoffmann,  (Sibinia),  102 
picirostris  (Fabricius),  (Tychius),  107,  108 
picturata  Champion,  (Sibinia),  1 14,  235, 
335,  349 

pilosella  Hustache,  (Sibinia),  127,  305, 
planocula,  n.  sp.,  (Sibinia),  125,  281,  284, 
285,  340 

polylineatus,  Germar,  (Tychius),  106 
porcata  (Casey)  (Sibinia),  146 
potentillae  Germar  (Sibinia),  102 
primita  (Herbst.)  (Sibinia),  102,  316,  352 
prolata,  n.  sp.  (Sibinia),  104,  12 6,259, 

263,  264,  338,  372 
prolixus  Casey  (Tychius),  107 
prorsa,  n.  sp.,  (Sibinia),  127,  284,  285,  340 
puella  (Casey)  (Sibinia),  136,  137,  140, 

141 

pulcherrima  Champion,  (Sibinia),  101,  104, 
117,  121,  270,  274,  278,  279,  281,  284, 
288,  338,  340,  348,  352,  362,  369,  370, 
373 


pullipes,  n.  sp.,  (Sibinia),  104,  127,  176,  111, 
332,371 

quadridentatus  (Schaeffer)  (Acanthoscelides), 
257 

quinquemembrata,  n.  sp.,  (Sibinia),  104,  121, 
267,  338,  372 

quinquepunctatus  (L.)  (Tychius),  323,  368 
reburrata,  n.  sp.  (Sibinia),  100,  104,  1 16,  220, 
347 

robusta,  n.  sp.,  (Sibinia),  1 16,  241,  335,  349, 
350 

rotundata  Champion  (Sibinia),  120,181,  185, 
186,  328,  332,  334,  349,  350,  355,  362, 
368,  369,  371,  374 
rubescens  Champion  (Sibinia),  144 
ruidula,  n.  sp.,  (Sibinia),  99,  103,  1 13,  148, 
153,  331,  347,  362 

santarem,  n.  sp.  (Sibinia),  104,  127,  181,  334, 
371 

schaefferi,  n.  sp.  (Sibinia),  99,  1 13,  151,  331, 
347 

schwarzi,  n.  sp.  (Sibinia),  1 17,  153,  158,  328, 
349,  369 

sellata  (Boheman),  (Sibinia),  101,  121,  31 1, 
315,  342,  343,  352,  357,  362,  373 
seminicola,  n.  sp.? (Sibinia),  96,  100,  104,  106, 
107,  108,  120,  251,  259,  263,  269,  348, 
349,  372 

setosa  (LeConte), (Sibinia),  96,  100,  105,  106, 
107,  108,  1 13,  120,  128,  135,  329,  344, 
347,  352,  362,  370,  372 
sibinioides  (Casey), (Sibinia),  99,  100,  103, 

104,  116,  120,211,277,  214,215,347, 

365 

simplex  (Casey), (Sibinia),  99,  104,  108,  1 13, 

1 46,  148,  331,  344,  366 
sodalis  Germar  (Sibinia),  102 
solariella  Champion  (Sibinia),  195 
Solaris,  n.  sp.,  (Sibinia),  104,  114,  121,  179, 
332.  352.  371 

soltaui  Casey,  (Tychius),  103 
sordidus  LeConte.(Tychius),  107 
sororius,  n.  sp.. (Tychius),  154,  322,  323,  354, 
368,  369 

sparsa,  n.  sp. .(Sibinia),  125,  278,  279,  280, 
340,  370,  371,  372,  373 
stephensi  Schonherr,  (Tychius),  107,  108 
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stricticomula,  n.  sp,  (Sibinia),  99,  104,  116, 
201,  204,  207,  334,  335,  347,  371,  372 
subfasciata  (Casey), (Sibinia),  96,  136,  137, 
140,  141 

subelliptica  Desbrochers, (Sibinia),  102 
subtriangulifera  Desbrochers, (Sibinia),  102 
sublirostris  Hustache,  (Sibinia),  126,  258, 
338,  372 

sulcatula  (Casey), (Sibinia),  136,  137 
sulcifera,  n.  sp..  (Sibinia),  112,  128,  129, 
135,  329,  347,  350,  355,  368 
suturalis  Brisout, (Sibinia),  198,  200,  332 
suturalis  (Schaeffer),  (Sibinia),  99,  100, 

103,  104,  115,  1 18,  120,  195,  198,  203, 
21  1,  213,  217,  220,  333,  334,  347,  355, 
357,  366,  369,  370,  371 
tanneri  n.  sp.,  (Sibinia),  101,  105,  111,  306, 
343,  352,  353,  357,  373 
tectus  LeConte,  (Tychius),  103 
tenuicauda,  n.  sp.,  (Sibinia),  1 19,  206,  335, 
347,  350 

tepaneca  n.  sp.;(Sibinia),  1 19,  293,  340, 
342,  348,  369,  370,  372 
tessellata  Champion, (Sibinia),  101,  104, 
120,  190,  191,  332,  334,  347,  348,  355, 
366,  369 

tessellatopsis,  n.  sp.,  (Sibinia),  101,  104, 
119,  191,  193,  334,  349 
texana  (Pierce), (Sibinia),  105,  1 12,  305, 
307,  313,  343,  352,  353,  357,  366,  373 
transversa  (Casey), (Sibinia),  99,  104,  107, 
113,  128,  130,  131,  132,  141,  330,  344, 
347,  367,  370,  372 


triseriata,  n.  sp.,  (Sibinia),  99,  1 13,  147,  151, 
331,  347, 

tropidorhyncha,  n.  sp.,  (Sibinia),  104,  120,  184, 
186,  190,  332,  349,  350,  355,  368,  369, 
371,  374 

vagabunda  Champion,  (Sibinia)  99,  100,  103, 
104,  1 14,  123,  225,  243,  247,  338,  348, 

349 

valenciana  Faust, (Sibinia),  101,  104,  117,  124, 
271,  281,  284,  285,  286,  288,  291,  292, 
338,  340,  348,  352,  367,  369,  370,  372, 

373 

varga,  n.  sp., (Sibinia),  127,  246,  338,  372 
variata  Gyllenhal  (Sibinia),  102 
variegata  (Casey). (Sibinia),  99,  104,  107,  108, 
113,  144,  329,  331,  344,  355,  367 
vatricosa,  n.  sp.,  (Sibinia),  125,  259,  338,  372, 
vernillis  (Casey), (Sibinia),  136,  140 
viridula,  n.  sp.,  (Sibinia),  1 18,  286,  291,  340 
348,  350,  373 

viscariae  Gyllenhal  .(Sibinia),  102,  109,305 

306 

vittata  Germar, (Sibinia),  102,  106 
vosei  (Kissinger)f(Sibinia),  99,  104,  112,  128, 
153,  166,  195,  292,  325,  328,  329,  340, 
342,  348,  349,  367,  368,  369,  370 
warned,  n.  sp.. (Sibinia),  122,  165,  325,  328, 
368,  369 

zapoteca,  n.  sp., (Sibinia),  99,  103,  104,  1 16, 
124,  121,240,  335,  348,  349 


INDEX  TO  NAMES  OF  GENERA  AND  SPECIES  GROUPS  OF 
WEEVILS  AND  OTHER  ANIMALS 

Genera  and  species  group  names  of  non-parasitic  animals. 


(Synonyms  in  italics) 

Acanthoscelides,  101 
americana  group,  236,  243,  335 
Anthonomus,  101 
Apeltarius,  322 
Apion,  229 

aspersa  group,  223,  229,  243,  335,  337, 
372 

championi  group,  223,  232,  243,  337,  348, 
372 


championi  lineage,  305,  332,  335,  348,  349, 
357,  371,  372,  373 

chichimeca  group,  222,  292,  298,  305,  329, 
335,  340,  348,  369,  372 
Chionanthobius,  322 
Cnemidophorus,  140 
Dichoty chius  305,  306 
grandis  group,  1 70,  180,  328,  331,  355,  370 
371 
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Hamaba,  322 

hispida  stock,  201,  332,  334,  347,  349,  370, 
371,  372 

Itychus,  128,  153,  168,  325 
“Itychus”  stock,  153,  325,  327,  328,  355, 
357,  368,  369,  371,  373 
latissima  group,  264,  338,  372 
Lignyodes,  322 

Mecynopyga,  94,  305,  306,  307 
melina  group,  298,  329,  340,  348,  369 
Neotylopterus,  322 
Paragoges,  94,  232,  305,  311,  319 
peruana  group,  268,  338,  369,  373 
Plocetes,  322 
Pseudolignyodes,  322 

pulcherrima  group,  222,  270,  328,  338,  348, 
355,  368,  370,  371,  372,  373 
Rosella,  322 

rotundata-championi  lineage,  328,  349,  355, 
357,  369,  371 

rotundata-suturalis  stock,  180,  325,  332,  333, 
347,  349,  355,  357 


sellata  group,  311,  342,  352,  373,  374 
seminicola  group,  247,  338,  372 
semisquamosus  group,  325 
sibinioides  complex,  211,  335,  372 
Sibynes,  94,  305 

sororius  group,  323,  325,  354,  360,  368,  370 
sulcifera  group,  128,  144,  329,  347,  357,  368, 
369,  370,  372 

sulcifera-variegata  lineage,  328,  329,  355,  357 
tanneri  group,  306,  342,  373,  374 
Teratonychus,  95,  128,  175 
texana  group,  307,  342,  373,  374 
Tychius,  94,  95,  101,  103,  105,  106,  107, 

108,  109,  154,  321, 322,  323,  325,  353, 
354,  360,  368,  369,  371,  372,  373 
vagabunda  group,  242,  372 
variegata  group,  128,  144,  325,  329,  331, 
347,352,357,  368,  369, 
viscariae  group,  311,  316,  343;  352,  357,  374 
Xenotychius,  322 

zapoteca  group,  240,  243,  302,  335,  337,  372 


Names  of  higher  taxa  of  non-parasitic  animals. 

Bruchidae,  101,  107,  136,  170,  257,  349 
Elleschini,  109 
Endaeini,  109 

INDEX  TO  PARASITIC  HYMENOPTERA 
(see  also  Table  4,  p.  108). 

Generic  names 

Horismenus  sp.,  108  Urisigalphus  breviovipositorus  Gibson,  108,  146 

Eutrichosoma  mirabile  (Ashmead),  108  Zatropis  capitatus  Burks,  108 

137,  147  Zatropis  incertus  (Ashmead),  108 

Eupelmus  sp.,  108  Zatropis  perdubius  (Girault),  108 

Tetrastichus,  108,  147  Zatropis  sp.,  108,281 

INDEX  TO  NAMES  OF  HOST  PLANTS 
(see  also  Table  1,  and  2 pp.  99  and  102) 


Lignyodini,  109,  322 
Scolytidae,  373 


Species  names 

alba  Gris, (Prosopis),  100,  104,  135 
albida  Humb.  & Bonpl., (Mimosa),  99,  104, 
229,  237,  241,  246,  335,  348 
album  (Chenopodium),  321 
arenosa  Poir  (Mimosa),  99,  300 
benthami  Macbride  (Mimosa),  99,  103,  104, 
195,  198,  201,  203,  333,  334 
Quaest.  Ent.,  1978  14(2) 


berlandieri  Bentham,  (Acacia),  99,  142 
biuncifera  Benth.,  (Mimosa),  99,  104,  116, 
198,  200,  211,  213,  216,  217,  347 
borealis  A.  Gray, (Mimosa),  99,  106,  120, 
147,  148,  217 

capitatum  (Erysimum),  319 
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constricta  Benth.,  (Acacia),  99,  104,  144, 
146,  147,  331,  370 
conzattii  Stand.  (Acacia),  99,  221 
dioica,  (Phytolacca),  1 74 
divaricata  (Jacqu.)  Mcbride,(Lysiloma),  101, 
104,  195,  196,  198,  333,  334,  347,  348 
dulce  (Roxb.)  Benth., (Pithecellobium),  100, 
288,  340 

emoryana  Benth.,  (Mimosa),  100,  116,215, 
216,  217 

emoryanus  (Rydb.)  Cory,  (Astragalus),  103 
eurycarpa  Robinson,  (Mimosa),  100,  210, 
214,  238,  335 

farnesiana  (L.)  Willd.. (Acacia),  99,  106, 

120,  144,  148,  151,  153,  221,  222,  331, 
370 

flexicaule  (Benth.)  Coulter,  (Pithecellobium). 
101,106,281 

glandulosa  Torrey,  (Prosopis),  100,  137 
goldmanii  Robinson XMimosa),  100,  104, 

225,  229,  237,  246 

greggii  A.  Gray.  (Acacia),  99,  104,  106, 

142,  169,  170 

juliflora  (SW.)  DC.  (Prosopis),  136 
lacerata  Rose  (Mimosa),  100,  104,  198,220 
laevigata  (Humb.  & Bonpl.  ex  Willdenow) 
M.C.  Johnston  (Prosopis),  100,  137 
macrostachys  (Eleocharis),  321 
malacophylla  A.  Gray  (Mimosa),  100,  104 
198,  214,  215 

micrantha  Benth.  (Acacia),  99,  304,  342, 
mitis  (Randia),  27 1 

mixtecana  T.S.  Brandey.  (Mimosa),  100,  104, 
225,  237,  243 

mollissimus  Torr.  (Astragalus),  103 
monancistra  Benth., (Mimosa),  100,  198,  200 
Generic  names. 

Acacia,  99-101,  104,  106,  108,  120,  128, 

142,  144,  146,  148,  151,  153,  164,  168- 
170,  213,  221,  222,  225,  237,  243,  298, 
301,  304,  327-332,  338,  342,  354,  370 
Acrostaphylos,  2 1 1 
Alsine,  102,  316 
Araucaria,  350 
Armeria,  102,  316 
Astragalus,  319,  353 
Baccharus,  302,  303 


nelsonii  Robinson, (Mimosa),  100,  104,  225, 
237,  243 

neovernicosa  Isely,  (Acacia),  99,  104,  146,  168, 
147,  148,  331,  370 
nigra,  (Morns),  174 
obtusa,  (Sophia),  318 
orellana^Bixa),  232 

planiculata, Willd.  (Acacia),  99,  104,  164,  168, 
328 

pestifer,(Salsola),  318 

pigra  L.  .(Mimosa),  100,  103,  104,  106,  107, 

108,  247,  248,  250,  251,  256,  258,  259, 

263,  264,  268,  269,  270,  335,  338,  344,  348 
platycarpa  Benth., (Mimosa),  100,  205,  206,  334 
portoricensis  (Jacq.)  Benth., (Calliandra),  101, 

190 

pulverulenta/Laucaena),  100 
quadrivalivis  L.,  (Mimosa),  100,  232 
rigidula  Benth.. (Acacia),  99,  222 
roemeriana  Scheele,( Acacia),  99,  104,  142,  169, 
170,304 

rubescens  Stadl.,(Calliandra),  101,  104,  190, 

191 

schaffheri  (Wats.)  Herman  (Acacia),  99,  106 
120,  148,  151,  153,  221,  222,  331,  370 
soda,(Salsola),  319 
spicata(Baccharis),  302 
stipitata -Robinson,  (Mimosa),  100,  195,  198, 
213,  214 

subangulata  Rose  (Acacia),  99,  144 
tortuosa  (L.),  Willd.  (Acacia),  33  1 
unguis-cati  (L.)  Mart.  (Pithecellobium),  101, 

104,  271,  278,  286,  288,  340,  348 
utahensis  (Torr.)  T.  & G.  ^Astragalus),  107 
xanti  A.  Gray^  (Mimosa),  100,  104,  225,  228, 
237,  243 


Baptisia,  353 
Bixa,  232 

Calliandra,  101,  104,  180,  190,  191,  193,332, 
333,  334,  347,  348 
Cassia,  129,  135 
Cerastium,  102,  3 16 
Chenopodium,  319 
Chrysothamnus,  321 
Coldenia,  101,  306,  307,  343,  352 
Daphne,  102,  3 16 
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Dianthus,  102,  316 
Eleocharis,  321 
Erysimum,  319 
Eucalyptus,  321 
Helianthus,  321 
Larrea,  355 
Leucaena,  199 
Limoniastrum,  102,  316 
Lychnis,  102,  316 

Lysiloma,  101,  104,  180,  195,  196,  198, 
332-334,  347,  348 

Mimosa,  99-101,  103,  104,  106-108,  116, 
120,  147,  148,  180,  195,  198,  200,  201, 
203,  205,  206,  210,  211,  213-217,  220, 
223,  225,  229,  232-234,  236-238,  240, 
241,  243,  246-248,  250,  251,  256,  258, 
259,  263,  264,  268-270,  298-300,  329, 
332,  335,  348,  371 


Higher  taxa. 

Bixaceae,  232 

Boraginaceae,  94,  101,  110,  343,  352 
Caryophyllaceae,  94,  101,  102,  110,316, 
352 

Chenopodiaceae,  318 
Compositae,  302,  303 
Cruciferae,  318 
Melastomaceae,  176 
Moraceae,  174 


Morns,  174 
Phytolacca,  174 

Pithecellobium,  100,  101,  104,  106,  108,  148, 
271,  278,  281,  286,  288,  328,  338,  340,  348 
Polycarpon,  102,  3 16 

Prosopis,  100,  104,  106,  108,  128,  135,  137, 
163,  329,  330,  355,  370 
Randia,  271 
Salsola,  318,  319 
Senegalia,  153,298,301,328 
Siderocarpus,  147,  148 
Silene,  102,  316 
Sophia,  3 1 8 
Spergula,  102 
Spergularia,  102,316 
Statice,  102,  3 16 
Thesium,  102,  316 
Zuccagnia,  129,  135 


Oleaceae,  327 

Paronycheaceae,  94,  101,  102,  110,  316 
Phytolaccaceae,  174 
Plumbaginaceae,  94,  101,  102,  110,  316 
Portulacaceae,  94,  101,  110,311,  342 
Rubiaceae,  327 

Santalaceae,  94,  101,  102,  110,316 
Lhymeleaceae,  94,  101,  102,  110,  316 
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BOOK  REVIEW 

HABU,  A.  1978.  Fauna  Japonica.  Carabidae:  Platynini  (Insecta:  Coleoptera).  Yugaku-sha  Limited, 
viii  + 447  pages,  869  text  figures,  plates  I— IV  (colored),  plates  V— XXXVI  (black  and  white). 
Distributed  by  Keigaku  Publishing  Company  Limited,  3—1,  2— chrome  Sarugaku-cho,  Chiyoda-ku, 
Tokyo,  Japan. 

Eleven  years  ago,  the  entomological  literature  was  enriched  by  publication  of  a volume  on  the 
truncatipenne  Carabidae  of  Japan.  Five  years  ago,  the  same  author  produced  the  Harpalini  of 
Japan,  and  I had  the  pleasure  of  reviewing  it  (Ball,  1973,  Quaestiones  Entomologicae, 

IX:  263—264).  This  year  the  third  volume  by  the  same  author  in  this  remarkable  series  on 
Japanese  Carabidae  appeared.  I examined  the  copy,  graciously  sent  to  me  by  Akinobu  Habu, 
anticipating  that  a major  contribution  to  knowledge  of  platynines  (agonines  of  some  recent 
authors)  was  at  hand.  I was  not  disappointed. 

This  volume  describes  in  English  the  platynine  fauna  of  Japan,  including  adults  of  140  species 
arrayed  in  15  genera  and  three  subtribes.  A list  of  larvae  of  five  species  is  presented  — evidently 
the  only  platynine  species  for  which  this  life  stage  has  been  studied  in  Japan. 

As  with  the  previous  volumes,  means  of  identification  are  provided  by  keys  to  adults  of  all 
taxa,  by  illustrations  of  habitus  (26  plates),  by  good  descriptions,  and  by  text  figures  which 
illustrate  various  structures  including  mouthparts,  antennae,  legs,  ovipositors,  and  male  genitalia. 
General  distribtuion  of  each  species  and  type  localities  of  new  species  are  indicated.  For  genera 
and  subgenera,  type  species  are  listed.  Synonymies  and  abbreviated  literature  citations  are  pre- 
sented in  the  text,  and  complete  citations  are  in  the  “Literature”  section.  An  index  to  scientific 
and  vernacular  names  follows  the  text. 

The  illustrations  are  excellent,  and  I take  pleasure  in  commending  again  the  superb  work  of 
Mr.  T.  Sekiguchi,  who  also  prepared  the  color  plates  for  the  previous  volumes.  Habu  is  responsible 
for  the  line  drawings  and  black  and  white  habitus  illustrations.  These  are  also  of  very  high  quality. 
Again,  I must  point  out  the  desirability  of  providing  scale  lines  or  some  other  indication  of  size 
of  the  figured  insects.  Paper,  printing,  and  binding  are  of  the  same  high  quality  characteristic 
of  previous  volumes  of  “Fauna  Japonica”.  I noted  that  the  text  of  the  volume  on  Harpalini  was 
marred  by  errors  which  might  have  been  eliminated  by  an  editor  whose  native  language  was 
English.  I did  not  find  such  errors  in  the  present  volume. 
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The  taxonomic  treatment  seems  sound.  It  is  based  on  a more  detailed  appraisal  of  the  character 
systems  used  for  identification  than  any  previously  published  revisions  of  other  local  platynine 
faunas.  Geographical  variation  is  not  given  prominence,  though  it  is  described  for  a few  species. 
Nor  is  any  special  note  made  of  geographical  relations  that  might  be  of  use  in  understanding 
phylogenetic  relationships  between  species.  Also  lacking  for  most  species  are  statements  about 
altitudinal  range,  and  state  of  wings  (/.<?.,  fully  developed  and  functional,  or  reduced).  Without 
tms  mlormation,  a zoogeographer  cannot  interpret  the  data  on  the  species  in  the  detail  which 
would  otherwise  be  possible. 

For  more  than  30  years,  Habu  has  published  short  papers  on  the  Japanese  platynines.  This  is 
reflected  by  the  fact  that  only  seven  new  species  are  described  in  this  volume.  However,  19  new 
subgenera  are  described.  This  suggests  that  as  the  species  were  assembled  for  a general  treatment, 
the  author  discovered  groupings  that  had  not  been  suspected  previously,  or  that  seemed  more 
appropriately  formalized  for  this  synthesis. 

Several  aspects  of  Habu’s  treatment  of  Japanese  platynines  are  of  interest  to  carabid  specialists 
generally:  naming  and  ranking  of  the  platynine  assemblage;  the  subtribes  and  their  definition; 
and  ranking  at  the  generic  and  subgeneric  levels.  Although  most  recent  authors  have  used  the 
name  Agonini  for  this  group,  Habu  (1973,  Ent.  Rev.  Japan  25:  28—36)  established  that  the 
correct  name  is  Platynini,  and  there  seems  to  be  no  reason  why  this  name  should  not  be  used. 
Ranking  is  another  matter.  Lindroth  (1966,  Opusc.  Ent.,  Supplementum  29:  441)  included 
agonines  (=platynines)  in  the  Pterostichini,  as  four  subtribes:  Agoni,  Pristosiae,  Sphodri,  and 
Synuchi.  Various  recent  workers  have  accepted  this  arrangement:  for  example,  Whitehead  and 
Ball  (1975,  Quaest.  Ent.,  1 1:  591—619);  Freude  (1976,  in  Die  Kafer  Mitt  el  euro  pas,  2:  7); 

Erwin,  Whitehead,  and  Ball  (1977,  in  Blackwelder  and  Arnett,  Checklist  of  the  beetles  . . . etc .); 
and  Reichardt  (1977,  Quaest.  Ent.,  13:  406).  It  would  be  interesting  to  know  if  Habu  keeps 
platynines  isolated  from  pterostichines  for  traditional  reasons,  or  because  he  does  not  believe 
that  the  two  complexes  are  closely  enough  related  to  be  included  in  a single  tribe. 

In  contrast  to  Lindroth,  Habu  arranges  platynines  in  only  three  groups,  based  on  form  and 
setation  of  the  ovipositor  stylus:  Platynina,  Sphodrina,  and  Dolichina.  Platynina  is  the  same  as 
Lindroth’s  Agoni.  The  Sphodrina  includes  most  of  the  Sphodri  of  Lindroth  plus  the  Pristosiae. 
The  Dolichina  includes  Lindroth’s  Synuchi  plus  Dolichus  Bonelli.  Composition  of  the  Dolichina 
poses  an  interesting  problem.  The  genus  Dolichus  (ranked  as  a subgenus  by  Lindroth,  1956, 

Trans.  R.  Ent.  Soc.  London,  108:  533)  is  characterized  by  male  genitalia  typical  of  Calathus 
Bonelli  (subtribe  Sphodrina),  but  setation  of  the  ovipositor  stylus  is  like  that  of  synuchines. 
Obviously,  Habu  weights  more  heavily  female  structures  in  deciding  on  placement  of  platynine 
taxa.  However,  he  neglects  to  advise  his  readers  about  the  basis  for  this  weighting.  Nonetheless, 

I think  the  focus  of  attention  must  be  on  two  aspects:  first  that  the  ovipositor  contains  characters 
that  are  useful  in  grouping  platynine  genera;  and  second,  that  relationships  of  the  sphodrine- 
dolichine-synuchine  complex  remain  to  be  resolved,  unless  one  is  prepared  to  arbitrarily  weight 
characters. 

At  the  generic  level,  Habu’s  treatment  is  basically  conservative.  The  93  Japanese  species  of 
Platynina  are  grouped  in  nine  genera,  with  76  species  included  in  Agonum  Bonelli.  Most  of  the 
groups  excluded  from  Agonum  are  based  on  striking  structural  distinctions.  Thus,  these  less 
diverse  taxa  are  fairly  easily  characterized, and  seem  justified  — at  least  in  a phenetic-phyletic 
framework  of  classification.  However,  it  would  have  been  useful  for  North  American  specialists 
if  Habu  had  at  least  commented  on  the  arrangement  proposed  by  Whitehead  (1973,  Quaest. 

Ent.  9:  175),  who  recognized  Sericoda  Kirby  as  a separate  genus  (included  by  Habu  in  Agonum), 
and  who  proposed  a characterization  of  Platynus  Bonelli  and  Agonum  different  from  that  used 
by  Habu.  In  fact,  it  seems  that  most  of  the  species  included  in  Platynus  by  Whitehead  are 
characterized  by  external  features  ascribed  to  Agonum  by  Habu  ! Again,  the  major  thrust  of 
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these  comments  is  not  to  criticize  Habu’s  decisions,  but  rather  to  point  out  a problem.  In  this 
connection,  it  is  worth  noting  that  a general  system  is  needed  for  the  genus-group  taxa  of 
Platynina  that  will  make  possible  coordination  of  the  genus-group  taxa  for  the  world.  For 
example,  it  seems  clear  that  the  genera  that  Darlington  (1952,  Bull.  Mus.  Comp.  Zool.  107: 
89-252)  recognized  for  the  New  Guinea  fauna  are  less  inclusive  than  are  the  genera  recognized 
by  Lindroth,  Whitehead,  and  Habu. 

Least  satisfactory,  I think,  is  Habu’s  ranking  of  the  synuchine  genera.  Lindroth  (op.  cit.  p.  493) 
presented  ample  evidence  for  including  Crepidactyla  Motschulsky,  Trephionus  Bates,  and 
Synuchus  Gyllenhal  in  a single  genus,  named  Synuchus.  Habu  rejects  this  arrangement,  but  does 
not  give  reasons.  Nor  are  reasons  given  for  continuing  to  recognize  Parabroscus  Lindroth  as 
generically  distinct.  I suspect  that  all  of  these  groups  are  best  regarded  as  subgenera  of  a single 
genus.  However,  regardless  of  the  system  of  ranking,  an  author  should  feel  obliged  to  explain  the 
basis  for  decisions  taken.  Incidentally,  an  evolutionary  study  of  the  Japanese  synuchines  would 
be  most  interesting  and  highly  rewarding. 

At  the  subgeneric  level  in  the  more  diverse  genera  (Synuchus,  and  especially  Agonum ) Habu 
seems  to  have  split  excessively,  or  perhaps  to  have  simply  over-ranked  species  groups.  For  example, 
he  includes  the  76  Japanese  species  of  Agonum  in  27  subgenera,  yielding  an  average  of  2.8  species 
per  subgenus.  He  arrays  the  subgenera  in  four  groups  that  are  quite  clearly  distinguished  from  one 
another.  It  would  seem  to  me  that  these  groups  might  have  been  ranked  at  the  subgeneric  level, 
with  the  included  subgenera  ranked  down,  accordingly. 

Only  for  the  subgeneric  groups  of  Agonum  does  Habu  refer  explicitly  to  evolutionary  consider- 
ations, suggesting  that  the  Agonum  group  is  ancestral  to  the  Metacolpodes  group,  with  the  latter 
ancestral  to  the  Eucolpodes  and  Loxocrepis  groups.  This  is  based  on  the  pattern  of  variation  of 
tarsomere  4 of  the  hind  tarsus,  which  in  turn  is  correlated  with  development  of  arboreal  habits 
of  adults. 

I will  not  resist  the  temptation  to  comment  on  the  nature  of  the  Japanese  platynine  fauna  as 
I perceive  it,  in  terms  of  Habu’s  classification.  Above  all,  the  fauna  is  characterized  by  endemism: 
76  per  cent  of  the  species  are  known  only  from  the  Japanese  and  nearby  archipelagos.  It  is  a 
fascinating  mixture  of  tropical  and  temperate  elements,  and  reminds  a systematist  of  New  World 
carabids  of  the  Mexican  fauna,  rather  than  of  the  platynine  fauna  to  the  north  of  Mexico.  For 
example,  in  both  Japan  and  Mexico,  the  Platynina  are  represented  by  many  arboreal  foliage- 
inhabiting  species,  as  well  as  by  arboreal  corticolous  species,  terrestrial  species,  and  troglobitic 
species.  In  North  America,  on  the  other  hand,  the  foliage-inhabiting  element  is  not  represented. 
The  sphodrine-synuchine  complex  is  moderately  diverse,  though  in  Mexico  it  is  represented 
principally  by  the  sphodrine  group  Calathus  Bonelli,  whereas  in  Japan  the  dominant  element  is 
the  synuchine  genus  Synuchus  and  its  less  diverse  satellites.  In  the  north,  on  the  other  hand,  the 
sphodrine-synuchine  complex  is  relatively  impoverished,  being  represented  by  a few  species. 
Regrettably,  the  data  are  not  available  to  comment  on  altitudinal  aspects  of  distribution  of  the 
Japanese  platynines,  and  Ido  not  have  time  to  undertake  an  island-by-island  analysis  of  the 
fauna.  This  would  be  a rewarding  exercize. 

This  volume,  then,  is  of  use  not  only  to  Japanese  workers  who  wish  to  make  identifications, 
but  also  to  carabid  specialists  who  are  interested  in  classification  of  platynines  generally,  and 
to  evolutionists  who  might  be  seeking  moderately  diverse  groups  whose  members  are  characterized 
by  structural  and  distributional  features  that  are  interpretable  in  ecological  terms. 

Following  the  Preface  is  a note  that  200  years  ago,  Carolus  Linnaeus  died,  and  that  this  book 
is  commemorative  of  that  event.  I find  this  simple  statement  moving,  for  it  reminds  us  that 
science  is  not  constrained  by  time  and  nationality— rather  it  transcends  these  seemingly  important 
attributes  of  day  to  day  existence.  The  bonds  of  common  interest  extend  across  continents  and 
through  time  to  link  individuals  in  their  quests  for  understanding  of  nature.  And  it  is  fitting  that 
such  a remarkable  book  as  this  should  draw  our  attention  to  one  of  the  most  remarkable  system- 
atists  of  all  time. 


George  E.  Ball 
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Some  Oxybelus  digger  wasps  ( Crabroninae)  carry  their  fly  prey  on  the  sting.  A study  of 
Oxybelus  uniglumis  wasps,  in  controlled  laboratory  units,  using  observational  methods, 
cine-photo  analysis  and  macroscopical  study  of 'the  sting  punctures,  revealed  that  the  number 
of  stings  ( usually  one  only)  and  their  precise  location,  just  behind  one  foreleg,  are  remark- 
ably constant.  The  wasp  usually  does  not  pull  out  the  sting  after  having  paralyzed  the  prey. 
Re-stinging  occurs  if  the  prey-carrying  wasp  is  artificially  or  accidentally  separated  from 
its  prey.  It  is  not  known,  however,  whether  venom  is  also  re-injected.  This  suggests  that 
such  a very  specialized  prey-carrying  method  might  be  derived  from  prey-stinging,  para- 
lyzing behaviour.  A great  fixity  of  prey-stinging  methods  mighU  therefore  favour,  even  be 
a prerequisite  to,  the  evolution  of  even  more  specialized  prey-carrying  methods,  based  on 
the  use  of  a modified  abdomen  tip  (e.g.  “ ant-clamps ”,  in  the  philanthine  wasps  ClypeadonA 
As  pointed  out  by  Evans  ( 1977),  the  latter  however  requires  a great  degree  of  prey-specificity , 
because  of  the  precise  anatomical  adjustments  that  are  required,  between  wasp  and  prey. 

This  might  be  counterproductive  in  Oxybelus  wasps  that  prey  on  a great  variety  of  flies. 

Some  other  Crabroninae  and  Philanthinae  also  sting  their  prey  only  once,  in  general,  and 
also  behind  one  foreleg.  This  peculiar  prey-stinging  behaviour  is  therefore  widespread  and 
rather  constant,  across  genera  and  even  some  subfamilies.  In  contrast,  a number  of  Orthoptera 
hunters  usually  sting  their  large  and  powerful  prey  repeatedly  (often  four  times)  and  hunters 
of  large  caterpillars  deliver  an  even  greater  number  of  stings,  on  the  average. 


Certaines  guCpes  du  genre  Oxybelus  (Crabroninae)  transportent  leurs  proies,  des  dipteres  varies,  au  bout  de  Vaiguillon. 
Une  analyse  photo-cindmatographique  en  laboratoire  et  V etude  macroscopique  des  traces  laissdes  par  Vaiguillon,  rdvelent 
que  le  nombre  de  piqures  infligies  (une  seule  en  general)  et  leur  distribution,  sur  la  membrane  molle  a la  base  et  d Varriere 
d’une  des  pattes  anterieures,  varient  peu  chei  Oxybelus  uniglumis.  Apres  la  piqure,  la  guipe  laisse  simplement  Vaiguillon  en 
place  dans  la  proie.  En  cas  de  separation  accidentelle  ou  experimental,  durant  le  transport,  la  guCpe  pique  a nouveau  sa 
proie.  II  n’a  pas  dti possible  de  savoir  si  la  guipe  renouvelle  ou  non  Vinjection  de  venin.  Dans  la  premiere  eventuality  le 
comportement  serait  equivalent  a la  pique  qui  suit  la  capture  de  la  proie;  dans  la  seconde,  il  s’agirait  seulement  de  “re~ 
empaler”  la  proie  et  de  reprendre  le  transport  interrompu.  II  semblerait  done  que  cette  methode  de  transport  tres  particuli- 
ere  ait  evolue  a partir  du  comportement  de  piqure  (paralysie)  de  la  proie.  La  remarquable  Constance  de  ce  dernier  com- 
portement pourrait  bien  avoir  favorise  aussi  V evolution  d’une  methode  de  transport  encore  plus  specialisee,  qui  s’est  accom- 
pagnee  d’une  modification  anatomique  de  Vextremite abdominale  de  la  guCpe,  sous  la  forme  d’une  “pince  prehensile” 
/'Clypeadon,  Philanthinae).  Evans  (1977)  a montri  qu’en  raison  des  ajustements  anatomiques  precis  qui  sont  requis,  cette 
derniere  methode  exige  une  selection  etroite  des  proies,  des  fourmis.  Cette  methode  serait  done  peu  compatible  avec  la 
biologie  presente  des  Oxybeles,  qui  chassent  des  dipteres  extremement  varies.  D’autres  Crabroninae  et  Philanthinae  piquent 
egalement  leur  proie  une  seule  fois,  a la  base  et  a Varriere  d’une  patte  anterieure.  La  Constance  de  ce  comportement  n’est 
done  pas  restreinte  aux  Oxybeles  mais  s’e'tend  a des  genres  entiers  et  meme  des  sous-familles  diffe'rentes,  attestant  ainsi  la 
stabilite  de  cette  methode.  Beaucoup  de  chasseurs  d’Orthopteres,  par  contre,  infligent  a leur  proie  volumineuse  et  vigoureuse 
une  serie  de  piqures  successives  (souvent  au  nombre  de  quatre).  Les  chasseurs  de  grosses  chenilles  vont  encore  plus  loin  dans 
le  nombre  moyen  des  piqures  infixes  a la  proie. 
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INTRODUCTION 


Prey-carrying  on  the  sting,  by  some  Oxybelus  wasps  (Crabroninae)  has  been  well  docu- 
mented and  described,  following  an  earlier  period  of  rather  contradictory  reports.  Use  of 
leg(s),  a more  orthodox  prey-carrying  method,  is  also  known  from  Oxybelus  wasps,  even 
some  of  the  species  that  also  carry  the  prey  on  the  sting.  Clypeadon  wasps  (Philanthinae) 
go  even  one  step  further  and  carry  their  ant-prey  on  the  tip  of  their  modified  abdomen, 
transformed  into  a special  organ  (“ant-clamp”:  Evans  1962a).  The  latter  author  (1962b) 
hypothesized  that  evolution  of  prey-carrying  mechanisms  is  probably  related,  at  least  in 
part,  with  a reduction  in  the  incidence  of  parasitism  by  flies.  Some  miltogrammine  flies, 
like  Senotainia,  for  instance,  oviposit  on  the  prey  before  storage  and  can  take  advantage 
of  any  delay  in  nest  re-opening.  Carrying  the  prey  on  the  sting  or  with  an  abdominal  clamp 
frees  all  leg  pairs  and  the  mandibles,  and  therefore  promotes  a speedy  nest  re-opening  and 
efficient  digging  activities.  Also  this  frees  the  wasp  from  having  to  temporarily  drop  the  prey 
and  leave  it  unattended,  while  re-opening  the  temporarily  closed  burrow. 

Some  evidence  is  presented  in  this  paper,  suggesting  that  such  specialized  abdominal 
methods  of  prey-carrying  might  have  derived  from  prey-stinging  methods.  A strong  functional 

i 

link  between  these  two  activities  is  clearly  indicated  in  Oxybelus  wasps. 


BACKGROUND  INFORMATION 


Conflicting  reports  in  the  early  literature  obscured  the  issue  of  prey-capture  and  carrying 
found  in  some  Oxybelus  wasps.  Stinging  was  even  sometimes  discounted,  the  short  abdomen 
of  the  wasp  being  considered  too  rigid!  (Verhoeff,  cited  by  Ferton  1923,  p.  171,  and  also 
Ashmead  1894,  cited  by  the  Peckhams  1905,  p.  79).  On  the  basis  of  thoracic  wounds  found 
on  the  prey,  Oxybelus  wasps  were  also  believed  to  crush  their  prey  with  the  mandibles  rather 
than  to  sting  them  into  paralysis  or  death,  like  most  other  digger  wasps  do  (e.g.  references 
above).  Even  after  prey-stinging  had  been  discovered  or  suspected,  much  uncertainty  remain- 
ed as  to  what  part(s)  of  the  body  was  (were)  stung:  neck  region  (e.g.  Sickmann  1883,  p.  81, 
cited  by  Hamm  and  Richards  1930,  p.  115:  “the  lower  surface  of  the  neck”;  Chevalier  1926: 
O.  uniglumis;  Crevecoeur  1929,  p.  362:  O.  bipunctatus ),  ventral  side  of  the  thorax  (e.g. 

Ferton  1923,  pp.  172-173:  O.  melancholicus : “near  the  throat”;  Parker  1915,  pp.  74-75: 

O.  uniglumis  quadrinotatus ),  central  area  of  the  thorax  underside  (e.g.  Tsuneki  1969,  p.  14: 

O.  strandi  Yasumatsu),  thin  anterior  part  of  the  thorax  underside,  sometimes  a little  on  one 
side  of  the  middle  line  (e.g.  Adlerz  1903,  cited  by  Hamm  and  Richards  1930,  p.  1 15).  A few 
authors,  however  (e.g.  Olberg  1959)  clearly  indicate,  on  the  basis  of  direct  observation  and/or 
excellent  photo  documents,  that  the  flies  (taken  by  O.subulatus:  Peckham  et  al.  1973)  were  . . 
“impaled  through  the  forecoxal  corium”.  In  many  cases,  however,  only  a few  observations 
were  made,  no  study  of  punctures  done  and  no  quantification  attempted.  Furthermore,  initial 
prey  capture  and  stinging  were  seldom  witnessed,  in  natural  conditions,  reports  being  based 
essentially  on  rc-stinging  (or  re-impaling? ) often  obtained  by  artificially  separating  the  prey 
from  the  wasp,  or  observed  after  accidental  separation  (e.g.  after  copulation:  Peckman  et  al. 
1973,  p.  654).  No  distinction  was  made  between  initial  stinging  and  re-stinging,  the  similarities 
or  differences  between  them.  Some  authors,  however,  either  observed  or  postulated  a link 
between  prey-stinging  and  subsequent  carriage,  since  the  wasp  did  not  pull  out  the  sting  after 
stinging  (e.g.  Adlerz  1903,  cited  by  Hamm  and  Richards  1930,  p.  155;  Ferton  1923,  p.  172: 

O.  melancholicus;  Williams  1936,  p.  2:  O.  u.  4-notatus;  Tsuneki  1969,  p.  14:  O.  strandi). 
Bischoff  (1927,  p.  367),  on  the  other  hand,  was  aware  of  the  evolutionary  implications  and 
considered  this  prey-carrying  method  as  probably  derived  from  stinging.  He  also  thought  that 


Oxybelus  wasps:  stinging,  carrying 


395 


a considerable  delay  in  sting  withdrawal,  found  in  many  digger  wasps,  could  foreshadow  use 
of  the  sting  for  carrying. 

The  present  study,  conducted  in  fully  controlled  laboratory  conditions,  represents  an 
attempt  to  clarify  some  of  these  ambiguities  and  quantify  to  some  extent  various  parameters 
of  this  behaviour. 

Prey-carrying  on  the  sting  is  apparently  restricted  to  some  Crabroninae  (Evans  1962a,  p.  256) 
and  has  been  reported  from  several  Oxybelus  species  such  as  uniglumis  (L.)  (1),  u.  quadrinotatus 
Say  (2),  subulatus  Robertson  (3),  bipunctatus  Olivier  (4),  14-notatus  Jurine  (5),  melancholicus 1 
Chevrier  (6)  (for  instance  by  Fabre,  in  Ashmead,  cited  by  Parker  1915,  p.  74;  by  Parker  1915, 
for  2;  by  Ferton  1902,  pp.  516—517,  for  5;  by  Ferton  1923,  p.  172,  for  6;  by  Strandtmann 
1945,  p.  313,  for  2;  by  Williams  1936,  p.  2,  for  2,  etc.).  It  has  also  been  reported  from  Cros- 
socerus  elongatulus  (Van  der  Linden),  a Crabronini,  not  an  Oxybelini,  by  Nielsen  (1933,  p.  272). 

MATERIAL  AND  METHODS 

Oxybelus  uniglumis 2 was  selected,  since  it  is  a common  widespread  Holarctic  wasp,  ranging 
from  Europe,  Mongolia,  throughout  North  America  probably  via  the  Northwest  Passage 
(Bohart  and  Schlinger  1957)  into  Mexico  (Muesebeck  et  al.  1951 ; loc.  cit.  above;  Krombein 
et  al.  1958;  Bohart  and  Menke  1976).  It  is  found  as  far  North  as  the  Northwest  Territories, 
Canada  (Steiner  1973)  and  Alaska,  U.S.A.  (Elliott  and  Kurczewski  1973).  Furthermore  it 
preys  on  rather  common  flies,  especially  Muscoidea,  including  house  flies,  and  its  biology  is 
relatively  well  known,  from  many  different  geographical  locations  (see  for  instance  the  above 
references  and  also:  Peckham  and  Peckham  1898,  1905;  Ferton  1902,  1910,  1923;  Parker 
1915;  Hamm  and  Richards  1930,  which  summarize  earlier  work;  Nielson  1933,  Williams  1936; 
Nuorteva  1945;  Strandtmann  1945;  Krombein  1948,  1956;  Guiglia  1953  with  an  extensive 
bibliography;  Tsuneki  1969;  Evans  1970  etc.).  More  recently  Peckham  et  al.  (1973)  added 
much  information  on  Oxybelus  biology.  Excellent  photos  can  be  found  in  the  latter  reference 
and  also  in  Olberg  (1959,  pp.  376—390).  These  helped  clarify  some  aspects  discussed  in  this 
paper  and  provided  much  needed  comparative  material. 

General  methods  of  rearing  digger  wasps,  designed  by  the  author,  are  described  elsewhere 
(Steiner  1965).  Improved,  collapsible  and  portable  controlled  units,  kept  inside  a laboratory 
trailer,  were  used.  The  trailer  was  parked  inside  the  study  area,  in  central  Oregon,  U.S.A. 

Two  individual  wasps  (Nos.  1019  and  1207)  were  intensively  studied  over  an  extended  period 
of  time:  wasp  1019  was  captured  on  May  25,  1977,  N.E.  of  Bend,  Deschutes  Co.,  Oregon,  and 
kept  in  captivity  until  July  5,  when  it  was  accidentally  killed;  wasp  1207  was  captured  near 
Cove  Palisades,  Jefferson  Co.,  on  July  1 1,  1977  and  kept  until  August  2,  when  observations 
were  discontinued.  The  study  covered  a total  of  about  157  hours  of  observations  distributed 
over  a period  of  25  observation  days.  The  average  duration  of  daily  observations  is  therefore 
6h20min:  for  wasp  1019  the  total  was  94  hours  for  16  observation  days,  and  the  daily  average 
5h53min;  for  wasp  1207  the  total  was  63h30min  for  nine  observation  days,  and  the  daily 
average  7hl0min.  Additional  observations  on  prey  hunting,  stinging  and  on  nesting  behaviour 
will  be  published  elsewhere  (Steiner,  in  prep).  Soil  for  nesting  was  available  to  the  caged  wasps 
ad  libitum,  as  well  as  food  (honey)  and  water.  Prey  consisting  of  various  flies,  mostly  small 
muscids,  were  not  given  ad  libitum  but  only  at  times  when  subsequent  uninterrupted  observation 
was  possible  so  that  all  prey-related  behaviour  could  be  controlled  and  recorded.  Whenever 
possible,  the  flies  were  also  given  at  a time  of  day  when  the  wasps  were  most  likely  to  start 
prey  hunting  and  storage,  as  assessed  by  the  end  of  nest  digging  and  subsequent  temporary 
closure  with  a sand  plug.  The  wasp  then  usually  undertook  “searching  trips”  for  flies. 

1.  victor  Lepeletier  in  Bohart  and  Menke’s  recent  book  (1976,  p.  370). 

2.  Bohart  and  Menke  1976,  p.  370;  O.  u.  quadrinotatus  in  the  Synoptic  Catalog  (Muesebeck  et  al.  1951;  Krombein  et  al.  1958). 


Quaes t.  Ent.,  1978  14(3) 


396 


Steiner 


Sometimes,  however,  time  of  presentation  of  prey  deviated  considerably  from  the  time  of 
spontaneous  occurrence  of  hunting.  Usually  the  wasps  then  readjusted  their  nesting  cycles 
accordingly  and  within  rather  wide  limits.  This  fully  reveals  the  remarkable  plasticity  of  nest- 
ing cycles  at  least  in  terms  of  temporal  distribution  over  the  day  and  from  day  to  day  (see 
also  Steiner  1976  for  L iris  wasps).  Consequently  in  the  latter  case  observed  nesting  cycles 
represented  a dynamic  compromise  between  repeatable  daily  cyclical  events  and  non- rhythmical 
modifying  factors  depending  on  the  time  of  prey  presentation,  etc.  Daily  activities  were  much 
more  regular,  repeatable  in  a previous  study  when  prey  were  available  to  Liris  nigra  wasps 
ad  libitum  throughout  the  day  (Steiner  1962). 


RESULTS 


Observational  Results 

In  contrast  to  natural  conditions,  initial  prey  capture,  followed  by  prey  paralyzing  (stinging) 
was  consistently  and  frequently  observed  in  captivity  (Fig.  1),  under  ideal  observation  conditions, 
day  after  day.  The  wasp  was  always  curled  around  the  anterior  end  of  the  fly,  very  close  to  the 
head,  and  the  sting  was  always  inserted  ventrally  on  the  thin  membrane  just  behind  one  of  the 
forelegs  (Fig.  2,  stippled  area;  L = foreleg  bases,  coxae).  This  is  the  same  body  site  as  reported 
by  Peckham  et  al.  (1973)  for  O.  subulatus.  Without  pulling  out  the  sting,  the  wasp  then  carried 
the  impaled  and  paralyzed  prey  to  the  nest.  This  clearly  confirms,  or  establishes,  the  functional 
link  between  prey-paralyzing  and  carrying.  Both  activities  are  more  or  less  inseparable  here,  con- 
trary to  re-stinging,  which  is  ambiguous  since  it  is  divorced  from  initial  prey  capture.  There  was 
no  exception  for  such  a linkage  in  65  cases  studied.  Furthermore,  initial  stinging  is  indistinguish- 
able from  re-stinging  following  artificial  wasp  prey  separation  (analyzed  later),  including  the 
point  of  insertion  of  the  sting  (large  dots,  Fig.  2)  which  is  the  same.  The  question  of  a possible 
difference  if  no  venom  is  injected  during  re-stinging  (re-impaling  only? ) could  not  be  settled. 
Remarkably,  the  tip  of  the  sting  of  some  Oxybelus  wasps  is  barbed.  This  probably  reduces  the 
chances  of  accidental  loss  of  the  carried  prey.  In  contrast,  most  or  all  other  digger  wasps  have 
a smooth  sting  (Evans  1962b). 

A detailed  study  of  prey  hunting  and  paralyzing  (Steiner,  in  prep.),  that  involves  a minimum 
of  89  stings  (53  from  wasp  1019  and  36  from  wasp  1207),  fully  confirmed  this  constancy  and 
also  established  the  following  facts:  1)  overwhelmingly,  only  one  single  sting  is  given  initially 
to  the  prey:  from  65  flies  used  for  the  prey  paralyzing/carrying  study,  only  a maximum  of  nine 
had  possibly  received  more  than  one  sting  (see  Tables  1 and  2).  Instant  and  almost  total  para- 
lysis of  the  fly  results,  except  for  twitching  of  leg  tips,  occasional  abdomen  pulsations  and 
proboscis  extensions  and  flexions,  as  also  reported  by  various  authors.  Clearly  the  flies  are  not 
instantly  killed,  but  deeply  paralyzed.  All  reactions  usually  disappear  within  very  few  days; 

2)  the  single  point  of  insertion  of  the  sting  used  for  both  prey  paralyzing  and  carrying,  was 
remarkably  constant.  It  was,  without  exception,  the  thin  membrane  that  forms  the  articulation 
behind  the  foreleg  (Fig.  2,  stippled  areas).  Even  precise  location  of  the  punctures  on  this 
membrane  varied  little,  as  confirmed  by  a thorough  study  and  mapping  of  the  traces  left  by 
the  sting,  using,  as  in  previous  studies,  a grid  with  coordinates  (Fig.  2).  Punctures  become 
clearly  visible  as  necrosis  of  the  damaged  tissues  progresses  over  a period  of  one  to  several 
days  (Steiner  1962,  1976).  On  Fig.  2,  on  each  side,  the  large  dot  is  the  point  of  greatest  sting 
concentration,  and  the  small  arrows,  radiating  from  it,  indicate  the  major  directions  and  maxi- 
mum range  of  scattering  around  this  point.  It  might  be  worth  mentioning  that  this  is  the  only 
membrane  immediately  adjacent  to  the  single  thoracic  mass  of  fused  ganglia. 

An  occasional  sting  on  the  membrane  of  the  neck  region  (horizontally  hatched  area  on 
Fig.  2)  cannot  be  ruled  out,  since  detection  of  punctures  on  this  rather  folded  membrane  is 
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Fig.  1.  Prey  stinging  (paralyzing)  posture  assumed  by  an  Oxybelus  uniglumis  quadrinotatus  wasp,  later  followed  by  prey 
carrying  on  the  sting  (Fig.  3A  to  C).  Note  how  the  wasp  holds  one  wing  of  the  prey  with  the  claws.  Drawn  from  a (some- 
what out  of  focus)  photo  taken  with  electronic  flash  at  approximately  1/2000  sec. 


very  difficult  or  impossible.  No  case  of  insertion  of  the  sting  on  this  membrane  was,  however, 
directly  observed,  neither  for  paralyzing  nor  for  carrying. 

3)  Furthermore,  in  the  few  cases  where  both  the  stinging  and  carrying  side  could  be  recorded 
by  direct  observation  (and/or  photographically  = * in  Tables  1 and  2),  they  coincided  (see 
Tables  1 and  2,  col.  2 and  3).  The  wasp  abdomen  tip  was  always  inserted  behind  the  same 
foreleg,  left  or  right,  that  was  also  slightly  tilted  upwards,  when  compared  with  the  side  of  the 
other  foreleg,  not  used  for  sting  insertion  (e.g.  Fig.  3A  to  3C  and  Fig.  4).  No  exception  to  this 
uplifting  of  the  carrying  side  was  found  in  the  65  cases  studied.  When  only  the  carrying  side 
(left  or  right)  had  been  recorded,  the  stinging  side  used  for  paralyzing  having  been  missed,  a 
careful  subsequent  study  usually  revealed  the  presence  of  only  one  puncture  on  one  of  the 
many  soft  membranes  of  the  fly  (Tables  1 and  2,  col.  4).  This  is  therefore  indirect  proof  that 
again,  paralyzing  and  subsequent  carrying  coincided.  This  also  established  unequivocally  that 
there  is  indeed  no  separate  “impaling”  by  re-insertion  with  new  puncture,  that  would  be  dis- 
tinct from  initial  prey  paralyzing  (stinging).  One  would  then  find  consistently  two  different 
punctures,  either  at  the  rear  of  the  same  foreleg  base,  if  paralyzing  and  carrying  sides  were 
consistently  the  same,  but  re-insertion  was  involved,  or  else  one  would  find  more  or  less  at 
random  the  punctures  both  on  one  side  or  one  on  each  leg  base  if  paralyzing  and  carrying  sides 
were  not  consistently  correlated.  The  correlations  found  were  highly  significant,  using  as  null 
hypothesis  a random  distribution  of  stinging  side,  carrying  side,  and  puncture  side,  assumed  to 
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Fig.  2.  Enlarged  ventral  view  of  fly  foreleg  bases,  with  superimposed  grid,  showing,  for  each  side,  soft  membrane  used  for 
sting  insertion  (stippled  area)  used  both  for  paralyzation  and  carrying,  point  of  maximum  puncture  concentration  (cumu- 
lative study  of  about  89  stings):  large  dot,  major  directions  and  ranges  of  dispersion  around  this  point  (small  arrows  radiat- 
ing from  large  dot),  average  direction  of  stinging  (large  solid  arrow)  and  of  prey  carrying  (open  arrow)  and  corresponding 
ranges  of  variation  (curved  arrows:  S and  C respectively).  Position  of  the  single  mass  of  fused  thoracic  (and  some  abdominal) 
ganglia  is  shown  in  solid  black,  as  seen  by  transparency.  Horizontally  hatched  area  represents  another  thin  membrane 
(throat  area)  apparently  not  used  for  stinging/carrying.  L = foreleg  bases  (coxae). 

be  independent  for  each  individual  case  (no  coincidence,  equal  expected  frequencies):  for 
wasp  1019  (Table  1)  in  35  cases  out  of  a total  of  37,  the  observed  (or  photo  recorded)  prey 
carrying  side  and  the  subsequently  found  puncture  side  coincided  (X2  = 29.43;  p < .001)  and 
for  wasp  1207  the  proportion  was  27  out  of  28  (X2  = 14. 14;  p < .001).  Similarly,  the  pro- 
portions of  cases  where  only  one  sting  was  found  on  the  carrying  side  and  none  on  the  other 
side  were  33  out  of  37  for  wasp  1019  (X2  = 22.73;  p < .001)  and  23  out  of  28  for  wasp  1207 
(X2  = 1 1.57;  p < .001)?  The  coordinates  of  the  stinging-carrying  punctures  are  given  in  the  6th 
column  of  the  tables. 

Remarks.  — 1.  Even  the  few  exceptions  to  the  above  correlations  or  doubtful  cases  are 
ambiguous  and  do  not  necessarily  mean  that  occasionally  the  functional  link  between  paralyzing 
and  carrying  was  in  default:  thus  on  flies  1131,  1168  (Table  1)  and  1284  (Table  2)  a second 
puncture  was  found  on  the  other  foreleg  base  of  the  prey  too.  This  can  mean  one  of  two  things, 
a)  that  the  prey  had  been  paralyzed  by  sting  insertion  on  one  side  and  the  sting  re-inserted 
subsequently  for  carrying  on  the  other  side  (paralyzing  and  carrying  sides  different)  or,  b) 
that  the  prey  had  already  been  stung  and  carried  on  one  side  once  before  the  observation 
recorded  on  the  table  was  made,  but  the  fly  had  been  dropped  on  the  ground  before  storage 

3.  X2  has  been  computed  for  each  pair  of  relations  by  using  the  formula  X2  = n 1 : - for  equal  expected  values 

(Freund  1962);  for  wasp  1019,  E = 18.5  and  for  wasp  1207,  E = 14,  with  df  = 1.  1 
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Table  1.  (Wasp  1019)  Relations  between  stinging  and  carrying  side  of  prey  (col.  2 and  3) 

and  side  where  puncture(s)  found  subsequently  (col.  4),  including  number  of  punctures 
(col.  5)  and  possible  effects  of  chronological  order.  (Explanations  in  text),  (photo 
records:  *).  L=left,  R=right 


Prey 

Observed 

Observed 

Puncture 

Number  of 

Puncture 

Date 

reference 

stinging  side 

carrying 

side 

punctures 

coordinates 

(1977) 

Number 

uplifted  side 

(rf.  Fig.  2) 

1 

2 

3 

4 

5 

6 

7 

1078 

L 

L 

1 

g2(L) 

June  21 

1085 

R* 

R 

1 

g2(R) 

June  22 

1086 

R* 

R 

1 

g3(R) 

” 

1087 

L* 

L 

1 

f2(L) 

1089 

R 

R 

R 

1 

f3(R) 

” 

1090 

L* 

L 

1 

f3(L) 

1091 

L 

L* 

L 

1 

f3(L) 

” 

1092 

R* 

R 

1 

g3(R) 

” 

1095 

R* 

R 

1 

f3(R) 

June  23 

1098 

R* 

R 

1 

f3(R) 

” 

1101 

R* 

R 

r f4(R), 

2 

ig2(R) 

1102 

L 

L* 

L 

1 

g3(L) 

” 

1121 

R 

R 

R 

1 

g3(R) 

June  27 

1122 

R 

R 

1 

g3(R) 

” 

1123 

R 

R 

1 

g3(R) 

” 

1124 

L 

L 

2 

g2(L) 

” 

1125 

L 

L 

1 

g2(L) 

June  28 

1126 

R 

R 

1 

g4(R) 

” 

1127 

L 

L 

1 

f2(L) 

” 

1128 

L 

L 

1 

f2(L) 

” 

1130 

L 

L 

1 

f2(L) 

” 

1131 

R 

R+L 

2 

rg3(L), 

L f4(L) 

1133 

L 

L 

L 

1 

f4(L) 

” 

1134 

R 

R 

R 

1 

f3(R) 

” 

1135 

L 

L 

1 

g2(L) 

1136 

L 

L 

L 

1 

f2(L) 

” 

1137 

L 

L 

1 

f4(L) 

” 

1139 

R 

R 

1 

f4(R) 

” 

1158 

L 

L 

1 

g3(L) 

June  30 

1159 

L 

L 

1 

f2(L) 

” 

1164 

L* 

L 

1 

f4(L) 

July  1 

1165 

R* 

R 

1 

g3(R) 

” 

1166 

R 

R* 

R 

1 

f3(R) 

” 

1167 

R* 

R 

1 

g2(R) 

” 

1168 

R* 

R+L 

2 

C f3(R), 

l f3(L) 

1172 

R* 

R 

1 

f3(R) 

July  2 

1173 

L 

L 

1 

9 

Totals: 

Prey:  37 

t 

35  t 

coincid.: 

t 

33  t 

n 

non  coincid.: 

. t 

2 t 

1 

(possibly  or  doubtful) 

t 

4 

t J 
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Table  2.  (Wasp  1207)  Relations  between  stinging  and  carrying  side  of  prey  (col.  2 and  3) 
and  side  where  puncture(s)  found  subsequently  (col.  4),  including  number  of 
punctures  (col.  5)  and  possible  effects  of  chronological  order.  (Explanations  in 
text).  L = left,  R = right. 


Prey 

Observed 

Observed 

Puncture 

Number 

Puncture 

Date 

reference 

stinging  side 

carrying 

side 

of  punctures 

coordinates 

(1977) 

number 

uplifted  side 

(rf.  Fig.  2) 

1 

2 

3 

4 

5 

6 

7 

1252 

L 

L 

1 

f2(L) 

July  16 

1253 

L 

L 

1 

f2(L) 

” 

1254 

L 

L 

L 

? 1,2 

f4(L) 

” 

1255 

R 

R 

1 

f2(R) 

” 

1261 

R 

R 

1 

f3(R) 

” 

1262 

R 

R 

1 

f4(R) 

” 

1263 

R 

R 

1 

f3(R) 

” 

1264 

? L 

L 

1 

g2(L) 

” 

1284 

L 

L+R 

2 

(g2(L), 
c f3(R) 

July  17 

1285 

R 

R 

1 

g2(R) 

” 

1286 

R 

R 

1 

g3(R) 

” 

1287 

R 

R 

1 

f3(R) 

” 

1289 

L 

L 

? 1,2 

f3(L) 

” 

1290 

R 

R 

1 

f3(R) 

” 

1303 

R 

R 

1 

f3(R) 

July  19 

1304 

R 

R 

1 

f3(R) 

” 

1306 

R 

R 

9 

? 

” 

1309 

R 

R 

1 

g2(R) 

” 

1310 

R 

R 

? 1 2 

g2(R) 

” 

1311 

R 

R 

R 

1 

fl(R) 

” 

1312 

L 

L 

1 

g2(L) 

” 

1313 

R 

R 

? 1,2,3, 

f f3(R), 

r gKR), 

1 fl(R) 

” 

1318 

R 

R 

1 

fl(R) 

July  20 

1319 

R 

R 

1 

fl(R) 

” 

1320 

L 

L 

1 

g2(L) 

” 

1321 

R 

R 

1 

f2(R) 

” 

1322 

L 

L 

1 

g3(L) 

” 

1323 

R 

R 

1 

f2(R) 

Totals: 

Prey:  28 

~ t 27 

t 

coincid.: 

t 23 

t n 

non  coincid.: 

„ t 

1 t 

(possibly  or  doubtful) 

t 

5 t , 
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and  then  subsequently  re-stung  and  carried  again  using  the  other  foreleg  base  (dropping  the 
prey  is  not  unusual  at  early  hunting  stages;  see  also  Steiner  1962,  1976,  for  L iris  wasps).  In 
this  latter  case  (b)  the  coincidence  between  stinging  and  carrying  sides  would  still  be  present. 
From  the  data  alone  it  is  impossible  to  decide  between  a and  b.  For  the  six  remaining  except- 
ions (1101,  1 124,  Table  1 and  1254,  1289,  1310,  1313,  Table  2),  where  more  than  one 
puncture  were  found,  all  stings  were  on  the  same  side,  right  or  left.  Therefore  the  correlation 
between  side  of  stinging  and  carrying  was  not  affected,  but  it  opens  the  possibility  of  sting 
re-insertion  for  carrying  (on  the  same  side)  although  again  two  different  stinging-carrying 
episodes,  without  separate  insertion  (for  paralyzing  and  stinging),  could  be  involved  as  well. 
Furthermore,  in  all  these  exceptions,  the  additional  puncture(s)  could  be  abortive  sting(s) 
with  incomplete  sting  penetration  (see  Steiner  1962,  1976,  for  such  cases  in  Liris  wasps).  In 
conclusion,  no  clear  case  of  discrepancy  between  side  of  paralyzing  and  side  of  carrying  was 
directly  recorded  in  this  study,  but  the  possibility  cannot  be  excluded,  on  the  basis  of  the 
data  presented. 

2.  Tables  1 and  2 appear  to  reveal  another  curious,  unexpected  trend:  the  tendency  for 
identical  sting  coordinates  (col.  6)  to  appear  repeatedly  in  “runs”  of  several  successive  ones 
(short  term  constancy  in  precise  sting  location),  since  the  data  have  been  presented  in  exact 
chronological  order,  from  top  to  bottom.  Thus  on  Table  1,  runs  of  3f3,  4g3,  3f2,  3f3  are 
apparent  from  top  to  bottom;  in  Table  2 similarly,  runs  of  5f3,  3fl.  This  could  indicate  that 
small  behavioural  idiosyncracies  tend  to  be  maintained  over  a certain  period  of  time.  These 
runs  are  not  correlated  with  runs  of  flies  of  the  same  type.  These  tendencies  also  apply  to  the 
side  used  for  stinging  and  carrying  (col.  3 and  4);  unusually  long  runs  involving  the  same  side 
can  be  found,  particularly  in  Table  2.  However,  the  total  numbers  of  runs  for  sides  (=  r:  19 
for  Table  1,  12  for  Table  2)  do  not  fall  outside  the  ranges  of  expected  randomness  for  r numbers 
(12-25  for  Table  1 ; 7- 17  for  Table  2)  at  the  .05  level  of  significance,  using  a runs  test  (Sokal 
and  Rohlf  1969,  p.  624).  Furthermore,  for  wasp  1207  (Table  2)  tlie  proportion  of  sides  used 
(L  vs  R)  is  however  significantly  biased  in  favor  of  the  right  side  (R  = 19;  L = 8;  X2  = 4.48; 
df  = 1 ; .02  < p < .05)  and  unbiased  for  wasp  1019  (Table  1 : R = 17;  L = 18). 

It  has  not  been  possible  to  learn  how  the  wasp  frees  the  prey  from  the  sting,  once  inside 
the  burrow  and/or  for  prey  storage  inside  the  nest  cells:  does  the  wasp  simply  pull  the  sting 
inside  her  abdomen  or  are  the  legs  also  used  to  push  the  prey  away?  Occasionally,  for  in- 
stance when  the  prey  was  very  big  and/or  the  nest  opening  or  tunnel  very  narrow,  the  prey 
was  accidentally  released  and  remained  stuck  in  the  entrance  while  the  wasp  was  continuing 
her  trip,  alone,  down  the  tunnel.  When  this  happened,  the  wasp  usually  turned  around  inside 
the  burrow  and  appeared  at  the  opening  head  first,  grasped  the  prey  with  the  mandibles  (no 
detailed  study  of  body  parts  grasped:  probably  legs  or  neck)  and  pulled  it  inside  backwards. 

This  is  a typical  pompilid  (spider  wasp)  carrying  method,  believed  primitive.  Similar  behaviour 
was  recorded  by  Grandi  (1961,  p.  264),  from  O.  mandibularis  Dahlbom,  by  Crevecoeur  (cited 
by  Bischoff  1927),  by  Masuda  (1939,  cited  by  Tsuneki  1969,  p.  10),  from  O.  strandi,  and  by 
Peckham  et  al.  (1973,  p.  655),  from  O.  emarginatus.  The  latter  wasps,  however,  carry  their 
prey  with  their  legs,  mostly  midlegs,  not  on  the  sting.  These  wasps  therefore  did  not  “re-impale” 
the  fly  for  prey  carrying  purpose  but  used  a different  method  instead.  Immediate  proximity 
of  the  nest  opening  might  be  responsible.  There  is  some  evidence,  however,  that  under  normal 
circumstances  the  wasp  keeps  the  fly  on  the  sting  once  inside  the  nest,  at  least  for  some  time, 
since  Tsuneki  (1969,  p.  6)  once  opened  a nest  right  after  a prey-carrying  O.  strandi  had  entered 
it  and  found  the  wasp  digging  in  the  plugged  tunnel  with  the  prey  still  impaled. 

Experiments 

In  order  to  better  understand  the  mechanics  of  the  functional  link  between  prey  stinging 
and  carrying,  1)  a cine-photographic  analysis  was  undertaken  with  a 16  mm  Pathe-Webo 
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camera,  using  slow  motion  cine  (64—80  frames/sec)  and  sequential  electronic  flash  recording, 
the  latter  at  approximately  1/2000  sec;  2)  experimental  interruption  of  prey-carrying  and 
subsequent  re-stinging  (re-impaling)  was  obtained  by  gluing  the  prey  onto  the  substrate.  This  j 
method  avoided  disturbing  the  wasy  by  direct  intervention  (e.g.  use  of  forceps  by  most  authors),  jj  j 

Results  of  experiment  1 ( cine-photographic  analysis).  — This  analysis  is  summarized  in  the 
illustration  of  this  paper.  It  essentially  confirmed  the  results  of  direct  observation  mentioned 
in  the  previous  section.  Unfolding  of  the  previously  curled  abdomen  was  revealed  in  every  de- 
tail and  is  shown  in  Figs.  3 A and  B and  more  diagrammatically  in  Fig.  4a  to  c.  As  the  wasp 
uncurled  her  abdomen,  the  fly  was  rotated  accordingly  and  at  the  end  her  ventral  side  faced 
upwards,  with  the  stinging  side  tilted  upward  (Fig.  4c).  This  had  already  been  reported  before, 
for  instance  by  Ferton  (cited  in  Olberg  1959;  see  also  Ferton  1923,  pp.  172—173),  but  precise 
analysis  requires  slow-motion  equipment.  This  behaviour  was  performed  essentially  in  one  of 
three  possible  ways,  a)  the  wasp  took  off  at  once  with  the  prey  (Fig.  5)  and  rotated  the  prey 
in  mid-air  by  straightening  up  her  previously  curled  abdomen  (this  is  not  yet  done  on  Fig.  5); 
b)  the  same  rotation  was  done  but  on  the  ground,  before  the  wasp  flew  away  with  the  prey. 

The  wasp  usually  assumed  a tilted  posture,  more  or  less  “on  tiptoe”,  and  with  abdomen  lifted 
(Fig.  3A)  so  that  enough  space  was  available  under  her  body  for  prey  rotation,  from  dorsum 
up  to  venter  up  (Fig.  4a  to  c).  Figures  3A  and  4b  show  a stage  when  about  half  the  total 
rotation  of  the  fly  has  taken  place,  while  Figs.  3B  and  4c  show  rotation  after  completion,  the  i 

left  side  of  the  prey  (stinging  side)  being  also  uplifted.  At  this  point  the  wasp  is  ready  for  her 
flight  to  the  nest,  with  the  prey  impaled;  c)  during  stinging,  the  wasp  had  fallen  onto  her  back  j 
(venter  up)  and  the  fly  was  on  top.  In  this  case,  while  uncurling  her  abdomen,  after  stinging, 
the  wasp  also  perfomed  a “somersault”  that  re-established  the  normal  posture  (dorsum  up) 
and  locomotion  and/or  taking  off  could  take  place  as  before.  After  carrying  the  prey  on  the 
wing,  the  wasp  usually  landed  near  or  on  the  burrow  entrance  (Fig.  3C  showing  a different  prey 
and  carrying  side).  A study  of  the  wasp  abdomen  tip  at  this  time  reveals  that  no  change  of 
side  takes  place  between  take-off  and  landing.  Exceptionally,  part  of  the  trip,  or  the  whole  trip, 
was  made  on  foot,  by  hopping  with  the  help  of  the  wings,  particularly  when  the  fly  was  very 
large  and  heavy.  After  arrival  at  the  nest  entrance,  the  wasp  stands  on  the  hind  and  midlegs, 
often  in  a tail  erect  posture,  while  the  forelegs  are  used  simultaneously  for  removing  the  sand 
plug  that  closes  the  burrow  (Fig.  3C).  Without  releasing  the  fly,  the  wasp  then  dives  in  the 
opened  nest  and  disappears  with  the  fly. 

The  longitudinal  body  axis  of  the  wasp  and  prey  are  usually  not  parallel  during  carriage  in 
this  species,  but  form  a rather  open  angle  (Fig.  2,  open  arrow;  see  also  Figs.  3B  and  C and  4c). 

This  reflects  the  initial  stinging  direction,  during  prey  paralyzing,  which  is  also  slightly  tail- 
ward  (Steiner,  in  prep.).  The  large  solid  arrow  on  Fig.  2 indicates  this  average  stinging  direction 
and  the  curved  arrow  S,  the  corresponding  range  of  variation.  This  initial  direction  tends  to  be 
retained  during  subsequent  prey  carrying  or  even  exaggerated  (more  tailward)  by  the  pull. 

The  average  prey  carrying  direction  is  indicated  by  an  open  arrow  in  Fig.  2 and  the  correspond- 
ing range  of  variation,  greater  than  for  stinging,  by  the  curved  arrow  C.  Therefore  the  functional 
link  between  paralyzing  and  carrying  also  includes  to  some  extent  the  direction  of  sting  insertion. 
The  latter  was  also  found  to  be  remarkably  constant  for  L iris  wasps  within  each  stinging  site 
and  was  consistent  with  location  of  the  corresponding  ganglion,  as  also  in  Fig.  2 (Steiner  1962, 
1976).  In  conclusion,  like  the  “fixed  action  patterns  (FAP’s)”  of  the  ethologists,  these  activities 
are  much  more  constant  and  stereotyped  than  seems  to  have  been  originally  assumed  on  the 
basis  of  discrepancies  in  early  reports  and/or  too  limited  and  superficial  observations.  Also,  the 
struggle  that  precedes  stinging  often  conveys  the  misleading  impression  that  a great  variability 
of  stinging  postures  is  involved,  with  various  abdomen  insertions.  However,  a careful  study 
reveals  that  usually  the  wasp  delivers  the  final  sting  only  when  in  the  appropriate  posture  and 
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Fig.  3(A).  Prey-carrying  on  the  sting  by  the  same  wasp.  Rotation  of  prey  from  dorsum  up  to  venter  up  is  about  half  way 
completed.  Note  the  “tilted”  posture  (“on  tiptoe”)  and  lifted  abdomen  of  the  wasp,  that  facilitate  rotation  of  the  fly 
under  the  wasps  body.  Electronic  flash,  approximately  1/2000  sec.  (also  for  B to  D).  (B).Rotation  of  prey  is  now  complete 
(prey  venter  up);  the  side  used  for  sting  insertion  (here  left  side  of  fly)  is  higher  up  than  other  side.  Also  note  that  the  wasp 
abdomen  tip  is  inserted  behind  the  left  foreleg  of  the  fly.  The  longitudinal  axes  of  wasp  and  prey  are  not  parallel  but  form 
an  open  angle,  somewhat  variable.  (C).  The  wasp  lands  on  the  burrow  entrance,  with  the  still  impaled  prey,  and  removes  the 
sand  plug  with  both  forelegs,  while  standing  on  her  mid-  and  hind-legs.  Note  insertion  of  sting  behind  right  foreleg  and  up- 
lifted right  (carrying)  side.  (D).  Ant-carrying  Clypeadon  wasp  ( haigi ?)  showing  insertion  of  “ant-clamp”  in  front  of  midleg 
bases  (both  hind  and  midleg  base  are  visible  behind  insertion  point)  (S.E.  Arizona,  summer  1972).  In  all  figures,  reference 
bar  = 5 mm. 
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Fig.  4.  Diagrammatical  representation  of  prey  rotation  (from  dorsum  up  in  a to  venter  up  in  c ),  following  prey-stinging 
(in  a),  before  prey  carrying  on  the  sting,  to  the  nest  ( b shows  about  half  way  stage  of  rotation).  Note  again  in  c the  uplifted 
stinging/carrying  side  (left  side  of  prey  here)  and  open  angle  of  wasp/prey  longitudinal  axes. 


Fig.  5.  Taking  off  with  the  impaled  prey,  before  rotation  of  the  prey  (from  dorsum  up  to  venter  up)  has  taken  place.  The 
latter  is  then  usually  done  in  flight  (sometimes  even  prey  stinging  too).  Drawn  from  a somewhat  blurred  photo,  taken  with 
electronic  flash  at  approximately  1/2000  sec. 
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with  the  correct  abdomen  tip  insertion  behind  one  foreleg.  The  latter  body  site  might  well  be  a 
fixed  sign  stimulus,  in  the  ethological  sense.  The  same  conclusion  was  reached  after  the  study 
of  some  other  digger  wasps  (see  Steiner  1976).  It  also  becomes  clear  that  a subsequent  study 
of  the  puncture(s)  left  by  the  sting  is  indispensable  for  confirmation  of  the  point  really  stung- 
No  author  appears  to  have  taken  this  elementary  precaution  with  Oxybelus  wasps!  This  pit- 
fall  is  even  more  serious  with  other  digger  wasps  that  do  not  leave  the  sting  inserted  very  long. 

This  makes  a direct  observational  recording  difficult  or  impossible  and  often  leads  to  erroneous 
conclusions. 

Results  of  experiment  2 (interruption  of  transport). -This  experiment  was  repeated  several  dozen 
times  with  always  the  same  outcome:  after  the  wasp  had  pulled  at  the  previously  stung  prey 
with  considerable  force,  the  sting  would  become  de-inserted.  The  wasp  then  turned  around  and 
re-stung  the  fly  in  typical  fashion,  like  in  Fig.  1.  This  might  be  either  re-paralyzing,  if  venom  had 
been  injected,  or  only  sting  re-insertion  if  no  venom  had  been  injected,  but  it  was  impossible 
to  know.  After  stinging,  the  wasp  unfolded  her  abdomen  and  attempted  again  to  carry  away 
the  glued  prey.  This  was  often  repeated  with  great  persistency,  as  many  as  24  or  more  times. 

No  observable  difference  could  be  detected  between  the  initial  stinging  (prey  paralyzing)  and 
subsequent  re-stinging.  These  observations  are  also  in  full  agreement  with  published  photos  and 
descriptions  of  re-stinging  (“re-impaling”:  e.g.  Olberg  1959,  p.  378:  O.  uniglumis,  and  p.  385: 

O.  argentatus  Curtis;  Peckham  et  al.  1973,  p.  654). 

DISCUSSION 

Site  specificity  and  constancy  of  wasp  activities  on  the  body  of  the  prey  is  a fundamental 
and  widespread  characteristic  of  many  predatory  wasps,  and  Oxybelus  wasps  are  no  exception. 

This  applies  to  body  sites  used  for  stinging,  egg  laying,  carrying,  malaxation  and  other  prey 
preparation.  Of  course  the  degree  of  fixity-variability  of  such  activities  can  vary  within  con- 
siderable limits  among  species,  genera,  tribes,  etc.,  and  even  among  activities  within  a species 
(e.g.  Liris  nigra  (Fabricius)  wasps,  Steiner  1962).  Randomness  or  lack  of  constancy  is,  however, 
clearly  the  exception.  Furthermore,  the  above  even  appears  to  apply  in  good  part  to  many  phyto- 
phagous Hymenoptera  that  often  select  particular  parts  of  plants  for  egg  laying  (e.g.  buds,  in- 
florescences, galls,  etc.).  This  body  site  specificity  and  constancy  could  well  be  and  probably 
is  a prerequisite  to  the  ultimate  specialization  of  prey  carrying  mechanisms  mentioned  earlier, 
particularly  when  it  involves  precisely  adjusted  anatomical  modifications.  Thus  Evans  (1962a, 
and  b)  showed  that  the  ant-clamp  of  Clypeadon  wasps  is  curved  downward  and  fits  well  the 
shape  of  the  prey  legbases  involved  (fore-  and  mid-legbases,  Evans  1962b,  not  mid-  and  hind- 
legbases  as  stated  earlier  in  Evans  1962a).  The  biconcave  pygidium  neatly  embraces  the  coxae 
at  the  rear  and  the  deeply  concave  and  bilobed  hypopygium  the  coxae  in  front.  Apparently, 
different  Clypeadon  species  prey  on  different  species  of  ants,  and  the  ant  clamp  appears  to 
vary  accordingly  (Evans  1962a,  Fig.  4 and  1977).  Random  insertion  of  the  abdomen  tip  for 
carrying  and/or  for  stinging  would  clearly  preclude  evolution  of  such  a finely  adjusted,  highly 
site  specific,  organ. 

Therefore  a functional  link  between  stinging  and  carrying,  as  found  in  some  Oxybelus , could 
promote  evolution  of  such  an  organ.  The  former  ensures  a maximum  body  site  specificity  and 
constancy  for  prey  carriage,  probably  over  extensive  periods  of  geological  time,  judging  from 
its  widespread  occurrence  and  stability  across  genera  and  even  subfamilies.  In  many  cases, 
stinging  site  selectivity  and  constancy  are  apparently  promoted  by  strong  selection  pressures 
such  as  anatomical  characteristics  of  the  prey,  location  of  soft,  easily  penetrable  membranes, 
by  anatomical-physiological  characteristics  such  as  location  and  organization  of  ganglia  control- 
ling locomotion  and  defense  system(s)  of  the  prey  (Steiner  1976).  As  an  example,  among  all 
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activities  of  Liris  nigra  wasps,  stinging  (paralyzing)  was  found  to  be  by  far  the  most  constant 
and  least  modifiable  one,  in  terms  of  body  site  selectivity  and  constancy  (Steiner  1962). 

Stinging  site  specificity  and  constancy  would  therefore  provide  an  excellent  raw  material  for 
opportunistic  evolution  and  consolidation  of  highly  fixed  carrying  mechanisms  like  “ant  clamps”. 

A comparative  study  of  this  problem  in  Oxybelus  species  could  be  very  instructive,  since 
this  functional  link  is  not  found  at  all  in  species  that  never  carry  the  prey  on  the  sting.  It  is  not 
necessarily  present  in  all  “sting-carrying”  species,  or  expressed  as  consistently.  Oxybelus  bi- 
punctatus  is  said  to  impale  its  prey  only  after  reaching  the  nest  (in  Bohart  and  Menke  1976, 
p.  366).  If  so,  paralyzing  and  carrying  are  distinct  activities,  at  least  temporally  if  not  spatially.  j 
Even  in  O.  uniglumis  quadrinotatus,  the  functional  link  might  not  always  be  as  strongly  ex- 
pressed as  the  present  study  suggests.  Perhaps  conditions  for  more  environmentally  induced 
variability  were  not  fulfilled.  Also  this  link  might  vary  individually,  regionally,  or  circumstantially. 

Thus  Peckham  et  al.  (1973,  p.  652)  mention  that  occasionally  a wasp  of  this  species 

“carried  the  prey  with  her  legs  to  a point  near  the  entrance  where,  like  bipunctatus,  she  im- 
paled it  before  flying  to  the  nest”.  But  Fig.  4 in  the  same  paper  speaks  in  favor  of  constancy, 
since  it  shows  “impaling”  by  O.  bipunctatus  to  be  very  similar  to  (probably  identical  with) 
the  stinging/carrying  posture  shown  on  Fig.  1 in  the  present  paper.  The  apparent  placement 
of  the  abdomen  tip  between  the  fore  and  midlegs  would  also  be  the  same.  Furthermore,  the 
majority  of  the  clearly  readable  photos  of  prey  carrying  on  the  sting  by  various  Oxybelus 
species  found  in  Olberg  (1959)  and  Peckham  et  al.,  appear  to  indicate  that  the  wasp  abdomen 
tip  is  also  inserted  behind  one  foreleg  of  the  prey.  Therefore  constancy  within  and  among 
Oxybelus  species  might  prove  much  greater  than  originally  believed.  Moreover,  judging  from 
Nielsen’s  Fig.  2 (1933,  p.  272)  the  same  abdomen  tip  insertion  could  apply  to  Crossocerus 
elongatulus  as  well  as  it  does  to  Oxybelus  and  Clypeadon  wasps  (for  the  latter  see  also  Fig.  3D, 
present  paper). 

It  would  also  be  interesting  to  study  the  prey  stinging  behaviour  of  Clypeadon  wasps  in  de- 
tail, in  order  to  find  out  if  this  apparently  widespread  functional  link  between  prey  stinging 
and  carrying  a)  is  still  expressed,  or  b)  the  prey  carrying  mechanism  has  already  been  “eman- 
cipated” from  prey  stinging,  the  sting  no  longer  being  used  for  prey  holding,  although  sting- 
ing site  and  carrying  might  still  coincide,  or  c)  carrying  evolved  independently  from  stinging  and 
stinging  and  carrying  sites  do  not  coincide.  Evans  (1962a)  states  . . .“after  they  sting  the  ant,  plung! 
the  tip  of  their  abdomen  between  two  pairs  of  coxae  of  the  ant  and  fly  off  to  the  nest”.  Later,  1 
however,  (1962b,  p.473)  he  says  that  contrary  to  earlier  statements,.  . .“the  insertion  is  between 
the  front  and  middle  coxae ” (emphasis  mine),  not  middle  and  hind  coxae.  This  can  clearly  be 
seen  in  Fig.  3D  in  the  present  paper.  It  is  precisely  again  the  same  insertion  site  as  several 
Oxybelus  use  for  both  stinging  and  carrying,  and  that  Crabro  latipes  F.  Smith  wasps  also  use 
for  stinging  only  (Steiner,  in  prep.).  It  might  therefore  well  be  that  stinging  by  Clypeadon 
also  takes  place  on  this  site,  and  that  the  stinging/carrying  link  is  thus  expressed.  Furthermore, 
some  other  Philanthinae,  like  Philanthus  triangulum  (Fabricius)  also  sting  their  prey  behind  a 
foreleg  (Tinbergen  1935—1938;  Rathmayer  1962,  1978).  Even  if  this  is  also  the  case  for 
Clypeadon,  it  would  remain  to  be  determined  whether  or  not  they  also  use  the  sting  for  holding 
the  prey  like  Oxybelus.  Evans  (1962a,  p.  256)  does  not  think  so  and  points  to  the  fact  that  the 
sting  is  remarkably  small  and  fragile,  in  contrast  to  the  robust  and  barbed  sting  of  Oxybelus 
wasps  (Evans  1962b,  Fig.  4,  p.  477)  that  carry  the  prey  on  the  sting.  Another  remarkable 
similarity  can  be  mentioned:  Oxybelus  uniglumis  wasps,  like  Clypeadon,  curve  the  abdomen 
tip  downward  while  carrying  the  prey  (see  Fig.  3A  and  C).  The  same  is  true  for  several  Crabro 
species,  which  do  not  use  the  sting.  This  could  be  a “precursor  of  carriage  on  the  sting”  (Evans 
1962b,  p.  478).  In  summary,  “ant  clamps”  could  have  evolved  from  stinging,  followed  by 
prey  carrying  on  the  sting,  as  now  done  by  some  Oxybelus.  The  abdomen  tip  of  Oxybelus 
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wasps  has  not  (yet? ) undergone  a modification  such  that  it  fits  the  shape  of  the  point  of 
insertion  on  the  fly’s  body,  like  in  Clypeadon.  Considering  the  great  diversity  in  the  flies 
taken,  in  sharp  contrast  to  the  strict  prey  specificity  found  in  Clypeadon  (Evans  1977),  this 
is  unlikely  to  occur,  as  long  as  a narrowing  of  prey  selection  does  not  evolve  also.  (It  must 
also  be  pointed  out  that  Diptera  hunting  wasps  — and  some  Hymenoptera-hunting  wasps  — 
face  a special  problem;  they  cannot  easily  use  the  very  small  antennae  of  their  prey,  for  carry- 
ing, as  can  many  other  digger  wasps  that  use  prey  with  large  antennae.) 

In  a previous  paper  (Steiner  1976)  it  was  argued  that  evolution  of  elaborate  and  rigid  prey 
stinging  patterns  (e.g.  some  Orthoptera  hunting  wasps  like  Liris  spp.,  Tachysphex  spp., 

Prionyx  parkeri  Bohart  and  Menke,  Sphex  ichneumoneus  (Linn.),  etc.)  probably  carries  with 
it  the  “penalty”  of  some  measure  of  conservation  in  prey  selection,  within  rather  narrow  limits. 
This  also  appears  to  hold  for  highly  rigid  and  specialized  prey  carrying  mechanisms  like  the 
“ant  clamp”  of  Clypeadon  wasps.  Such  wasps  could  easily  reach  an  evolutionary  dead  end  by 
excessive  specialization,  if  their  prey  species  should  happen  to  disappear.  Prey  specificity  has 
become  extreme  in  Clypeadon  while  it  has  remained  low  in  Oxybelus  wasps,  on  the  whole,  and 
perhaps  correlatively  the  abdomen  has  remained  undifferentiated.  Two  different  evolutionary 
trends,  selection  pressures,  are  perhaps  involved,  in  spite  of  some  similarities. 
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COLLECTING  SEMI-QUANTITATIVE  SAMPLES  OF  BLACK  FLY  LARVAE 
(DIPTERA:  SIMULIIDAE)  AND  OTHER  AQUATIC  INSECTS  FROM  LARGE  RIVERS 
WITH  THE  AID  OF  ARTIFICIAL  SUBSTRATES1 
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Quantitative  samples  of  aquatic  insect  larvae  were  obtained  efficiently  (in  terms  of  man 
hours)  from  various  sites  in  the  two  branches  of  the  Saskatchewan  River  with  the  aid  of  several 
kinds  of  artificial  substrates.  Previously  only  the  margins  of  these  large  rivers  had  been  sampled, 
mainly  during  periods  of  steady  river  volumes. 

Densest  populations  of  simuliids  occurred  on  smooth-surfaced  substrates.  Following  a three- 
week  exposure,  mean  populations  on  polyethylene-covered  plates  anchored  near  the  river  bed 
included  426  simuliid  larvae  and  pupae  per  100  cm ^ but  only  47  non-simuliids.  Densest  popu- 
lations of  non-simuliids  occurred  on  complex,  rough  surfaces,  particularly  those  covered  with 
debris.  Following  a three-week  exposure  mean  populations  on  100  cm  aluminum-mesh  plates 
included  45  simuliids,  606  chironomids,  147  stoneflies,  13  mayflies  and  98  caddis  larvae.  Large 
numbers  of  these  same  insects  also  colonized  similar  substrates  on  the  river  surface.  Baskets  of 
gravel  on  the  river  bed  provided  samples  yielding  larger  numbers  of  species  and  higher  diversity 
indices  than  did  mesh-covered  floats  on  the  river  surface.  Samples  of  sand  collected  directly 
from  stable  areas  of  the  river  bed  yielded  fewest  species  and  lowest  diversity  indices.  Substrates 
other  than  those  in  contact  with  the  river  bed  were  colonized  entirely  by  species  prone  to  drift. 
Dragonfly  larvae,  hemipterans,  beetle  larvae  and  burrowing  species  of  all  taxa,  even  though 
relatively  abundant,  seldom  occurred  on  artificial  substrates. 

Artificial  substrates  are  used  regularly  in  the  Saskatchewan  River  to  measure  populations 
of  simuliid  larvae  to  determine  need  for  larviciding,  to  measure  impact  oflarvicide  treatments 
on  various  taxa  colonizing  exposed  sites  and  to  study  growth  and  behaviour  of  larvae  of  simuliid 
species. 


L ’emploi  de  plusieurs  sortes  de  substrates  artificiels  nous  a permis  de  ramasser  dans  un  facon  efficiente  un  grand  nombre 
d’dchantillons  de  larves- des  insectes  aquatiques.  Ces  dchantillons  ont  <Ztd  ramassds  dans  des  endroits  varids  dans  la  riviere  Sask- 
atchewan. Auparavant  on  a dtudid  seulement  les  marges  des  ces  grandes  rivieres,  et  surtout  pendant  des  pdriodes  de  volume 
normal. 

La  population  la  plus  dense  de  simulies  s’est  trouvde  sur  le  substrate  ayant  un  surface  lisse.  Apre's  de  trois  semaines  la  popu- 
lation moyenne  sur  des  plaques  couvert  de  polyethylene  dtait  de  426  larves  et  pupes  de  simulies  par  100  cmz,  mais  seulement 
de  47  non-simulies.  Les  populations  de  non-simulies  les  plus  denses  s’est  trouvees  sur  les  surfaces  complexes,  couvertes  de 
ddbris.  La  population  moyenne  sur  des  plaques  de  maille  en  aluminium  de  100  cm ^ etait  45  larves  de  simulies,  606  Chironomidae, 
147 Plecoptera,  13  Ephemeropt era  et  98  Trichoptera. 

Des  dchantillons  du  sable  ramassds  directement  des  endroits  de  base  sable  ont  donne  les  moindres  sortes  d’especes  et  les 
plus  basses  indices  de  diversity.  Les  substrates  autres  que  ceux  en  contact  avec  le  lit  de  riviere  dtaient  compldtement  colonists 
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par  des  especes  ay  ant  l habitude  de  flotter.  Odonata,  Hemiptera  et  Coleoptera  mime  si  dans  abondance  relativement  grand 
s’est  trouvies  rarement  sur  les  substrates  artificiels. 

Les  substrates  artificiels  sont  en  emploi  regulier  dans  la  riviere  Saskatchewan  pour  diterminer  le  besoin  de  traitement 
chimique  de  simulies,  pour  mesurer  Vefficaciti  de  ces  traitements  sur  les  taxa  varies,  et  pour  itudier  le  development  et  les 
habitudes  de  larves  des  simulies. 


INTRODUCTION 

Collecting  quantitative  samples  of  insect  larvae  from  large  rivers  presents  formidable  problems. 
During  tests  with  black  fly  and  shadfly  larvicides  in  the  Saskatchewan  and  St.  Lawrence  Rivers, 
semiquantitative  samples  of  larvae  were  obtained  mainly  by  collecting  rocks  by  hand  while 
wading  along  transects  staked  out  in  shallow  rapids  (Amason  et  al.  1949;  Fredeen  et  al  1953, 
and  Fredeen  1972).  A net  sampler  (Surber  1937)  was  used  occasionally.  These  methods  were 
adequate  only  when  river  levels  were  stationary  or  falling  for  sustained  periods  of  time.  Quan- 
titative samples  were  not  obtained  from  stony  areas  in  deep  water  because  dredges,  corers  and 
other  mechanical  devices  were  inadequate  for  this  type  of  work.  However,  sand  beds  in  any  depth 
of  water  were  sampled  with  a Petersen  dredge  with  auxiliary  weights. 

The  senior  author  began  to  use  artificial  substrates  during  black  fly  larvicide  tests  in  1968,  and 
by  1969  had  converted  entirely  to  their  use  (Fredeen  1974,  1975).  This  allowed  improved  flex- 
ibility in  choices  of  assessment  sites  and  seasons,  and  greatly  improved  manpower  economy  and 
accuracy  in  estimating  populations  during  larvicide  tests.  Three  related  lines  of  endeavor  were 
followed:  (a)  development  of  equipment  and  methods  for  anchoring  and  retrieving  substrates; 

(b)  development  and  comparisons  of  various  substrates;  and  (c)  studies  of  site  effects  and  duration 
of  exposure  on  the  colonization  of  these  substrates. 

LITERATURE  REVIEW 

Macan  (1958)  and  Cummins  (1962)  reviewed  methods  to  sample  benthic  invertebrates  in 
shallow  stream  beds.  Since  then  other  methods  have  been  developed  for  use  in  streams  shallow 
enough  for  wading.  However,  most  of  the  sampling  devices  and  methods  described  during  the 
time  our  tests  were  in  progress  (1969  to  1972  inclusive)  were  not  directly  applicable  to  large 
rivers. 

Wene  and  Wickliff  (1940)  and  Moon  (1940)  were  probably  the  first  to  have  used  artificial 
substrates.  Their  wire  mesh  trays  placed  on  or  in  stream  beds  and  filled  with  rubble,  sand,  and 
aquatic  plants  became  populated  within  about  a month  with  the  same  kinds  of  organisms  that 
could  be  obtained  in  conventional  ways.  Different  versions  of  these  rubble-filled  trays  or  baskets 
are  still  popular  with  stream  ecologists,  whether  placed  on  the  stream  bed  (Dickson  et  al.  1971; 
Ulfstrand  et  al.  1974;  Hughes  1975)  or  suspended  (Mason  et  al.  1967;  Mason  et  al.  1973),  or 
filled  with  artificial  substrates  such  as  pieces  of  concrete  or  plastic  webbing  (Benfield  et  al.  1 974). 

Hester  and  Dendy  (1962),  Hilsenhoff  (1969)  and  others  experimented  with  sets  of  horizontal, 
parallel  plates,  either  anchored  to  the  stream  bed  or  suspended  beneath  the  water  surface.  Glime 
and  Clemons  (1972)  and  Macan  and  Kitching  (1972)  used  simulated  mosses  and  leaves  of  cotton 
string  and  plastic  to  obtain  quantitative  samples  from  stream  beds. 

Several  materials,  variously  shaped,  have  proved  useful  as  attachment  sites  for  black  fly  larvae 
in  streams:  plastic,  metal  or  paper-covered  cones  (Phillipson  1956;  Wolfe  and  Peterson  1958; 
Johnson  and  Pengelly  1966),  polyethylene  strips  (Williams  and  Obeng  1962),  wooden  boards 
(Carlsson  1962),  painted  hardboard  (Curtis  1968),  sheets  of  fabric  (Tarshis  1968;  Simmons  and 
Winfield  1971),  leaves  and  bamboo  strips  (Disney  1972),  and  glazed  or  unglazed  tiles  (Zahar 
1951;  Lewis  and  Bennett  1 974). 

The  hyporheos  (Williams  and  Hynes  1974)  of  stream  beds  also  has  been  sampled  using  standpipes 
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or  buried  containers  of  rubble  (Coleman  and  Hynes  1970;  Radford  and  Hartland-Rowe  1971; 
Williams  and  Hynes  1974,  etc.). 

Net  sampling  methods  were  developed  by  Surber  (1937),  Frost  et  al.  (1971),  Crossman  and 
Cairns  (1974)  and  others. 

OUTLINE  OF  STUDIES 

In  developing  artificial  substrates  and  anchoring  methods  for  use  in  a large  river  such  as  the 
Saskatchewan,  the  major  constraints  were: 

1.  Irregular,  large  fluctuations  in  river  volumes. 

2.  Pressure  and  interference  from  rapidly-flowing  water,  floating  debris,  wind  and  wave  action. 

3.  Substrates  had  to  be  easily  anchored  and  collected.  They  had  to  remain  visible  and  accessible 
regardless  of  changes  in  water  depth,  velocity  or  turbidity. 

4.  Substrates  selective  for  Simulium  or  other  aquatic  larvae  were  required. 

Most  of  the  data  were  obtained  in  August  and  September,  1969  and  1970,  from  tests  designed 
to  compare  substrates  and  to  determine  distribution  of  larvae  on  certain  substrates  and  effects 
of  varying  duration  of  exposure.  Some  data  were  obtained  during  black  fly  larvicide  tests  in  May 
and  early  June  of  1971  and  1972  (data  from  pretreatment  and  untreated  check  sites  alone). 

All  tests  were  performed  in  the  north  and  south  branches  of  the  Saskatchewan  River  as  well 
as  below  their  confluence.  These  are  large  rivers  with  a total  drainage  area  of  some  300,000  km  . 
Volume  flow  in  each  river  during  the  ice-free  season  generally  ranges  between  50  and  5500 
m3 /sec.  Increases  or  decreases  in  flow  by  factors  of  two  to  five  or  more  in  a single  day  have  been 
recorded. 

Saskatchewan  River  water  is  generally  turbid,  containing  up  to  6 g/1  suspended  solids  during 
periods  of  high  volume  discharges.  Thus  visibility  in  the  water  is  generally  limited  and  the  nature 
of  the  river  bed  can  be  determined  only  by  sounding.  The  river  bed  consists  of  alternating  sections 
of  “quicksand”  which  drifts  with  the  current  and  yields  readily  under  pressure,  alternating  with 
smooth  firmly-set  cobblestones,  and  shoals  of  loose  rocks  and  boulders. 

MATERIALS  AND  METHODS 


Anchoring  Devices 

1 . In  shallow  parts  of  the  river  and  during  periods  of  relatively  stable  river  levels,  pairs  of  long 
iron  rods  were  driven  vertically  into  the  river  bed  with  their  tips  left  exposed  above  the  river 
surface.  The  two  rods  were  generally  spaced  about  1.2  m apart  so  that  attached  substrates  could 
be  serviced  from  a freighter  canoe  anchored  between  them.  No  other  method  was  discovered  for 
anchoring  artificial  substrates  (other  than  mesh  containers  of  gravel)  on  or  near  the  river  bed. 

The  substrates  were  readily  set  and  collected  with  the  aid  of  a hooked  pole  which  could  be  slid 
down  the  anchor  rod.  The  anchor  rods  were  easily  loosened  and  removed  from  the  river  bed  by 
cranking  and  lifting  them  in  a circular  motion. 

2.  An  anchor  that  was  generally  dependable  in  relatively  deep  water  even  when  the  river  level 
was  unstable  consisted  simply  of  two  10  kg  or  larger  stones  separated  with  a three  to  10  m length 
of  rope,  or  a single  sealed  five  gal  (23  1)  can  of  gravel,  dropped  to  the  river  bed  (Figs.  1(a),  1(b)). 

A two  m length  of  steel  cable  was  attached  to  the  anchor  to  resist  abrasion  on  the  river  bed  and 

a 10  to  30  m length  of  rope  connected  this  cable  to  a pair  of  buoys  (1-gal  plastic  jugs  separated 
by  about  three  m of  rope)  on  the  river  surface.  A tether  rope  seven  to  10  m long  was  left  trailing 
from  the  buoys  and  the  substrates  were  attached  to  this.  The  rope  from  the  anchors  to  the  buoys 
had  to  make  an  angle  of  about  20°  or  less  with  the  river  bed  to  avoid  lifting  the  anchors.  Generally 
only  floating  substrates  were  tethered  to  the  buoys.  However  mesh  containers  of  gravel  on  the 
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Fig.  1(a)  and  (b).  Fig.  1(a).  Anchors  and  buoys  used  to  support  artificial  substrates  on  the  surface  of  the  Saskatchewan  River.  Arrow  indicates  direction  of  river  flow.  Fig.  1(b).  Anchors  and 
buoys  used  to  support  a wire-mesh  basket  of  gravel  on  the  river  bed. 
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river  bed  were  also  successfully  tethered  and  retrieved  (Figs.  1(b),  2). 

The  senior  author  used  such  anchors  continuously  for  six  months  or  more  in  recent  years 
with  losses  of  about  10—20%.  To  minimize  effects  of  losses,  sets  were  at  least  duplicated.  Some 
losses  occurred  when  trees  or  branches  became  entangled  in  anchor  ropes  and  the  pressure  either 
forced  the  buoys  under  or  carried  the  anchors  downriver.  Masses  of  Filamentous  algae  drifting 
down  some  rivers  caused  similar  problems.  Some  submerged  buoys  were  retrieved  by  dragging. 
Loss  also  occurred  when  the  river  level  fell,  allowing  a portion  of  an  anchor  rope  to  lie  on  the 
river  bed  where  it  could  be  cut  on  sharp  rocks. 

3.  The  most  reliable  anchor  of  all  was  a 220  m fine  steel  cable  or  one  cm  diameter  polypropy- 
lene rope  stretched  across  the  entire  river,  high  enough  above  the  water  to  allow  canoeists  to 
travel  under  it.  This  was  strong  enough  to  support  10  sets  of  substrates  plus  a pontoon  craft  for 
the  entire  summer.  Tether  ropes  were  clamped  to  this  cable  or  rope  at  designated  points  and  a 
gallon  jug,  about  half  filled  with  water  and  floating  on  the  river  surface  was  tied  to  each  tether 
as  a stabilizing  buoy.  (Without  the  water  a buoy  could  be  lifted  by  the  wind.)  Pairs  of  substrates 
were  sampled  from  a canoe  tied  to  a middle  third  tether. 

In  deploying  the  cable  or  rope,  one  end  was  clamped  to  a tree  high  above  the  water  surface 
and  the  remainder  was  stretched  upstream  along  the  shore.  Gallon  iugs  were  used  to  float  the 
cable;  the  rope  floated  by  itself.  The  free  end  was  attached  to  the  rear  end  of  a motorized  canoe 
and  towed  across  and  downriver  in  an  arc.  Extra  rope  was  allowed  to  compensate  for  the  large 
belly  that  developed  in  the  faster  mid-section  of  the  river.  In  passing  the  far  shore  it  was  hooked 
into  an  anchored  rope  piece.  A chain  hoist  was  required  to  elevate  the  cable  or  rope  above  the 
river  surface. 

Debris  such  as  trees  or  masses  of  algae  generally  floated  underneath  the  tethers  and  seldom 
became  entangled.  However,  when  considerable  debris  floated  down  the  river,  the  quality  of 
insect  collections  from  the  floating  substrates  may  have  been  questionable.  This  was  not  in- 
vestigated. 

Artificial  Substrates 

Among  the  substrates  anchored  or  pinned  near  the  river  bed  the  most  practical  included: 

1.  A wire  mesh  (openings  1 x 2 cm)  closed  basket,  pyramid  shaped  and  filled  with  two  1 of 
crushed  gravel,  one  to  two  cm  in  diameter  (Figs.  1(b),  2).  This  basket  was  retrieved  from  the 
river  bed  by  lifting  it  with  the  buoy  rope  and  was  placed  in  a tub  held  at  the  water  surface. 

2.  Pairs  of  rigid  vertical  plates,  each  10  x 10  cm  (Fig.  3).  These  plates  were  composed  of 
expanded  aluminum  mesh  (3x6  mm  openings)  or  smooth  acrylic  plastic,  plain  or  enclosed  in 
an  envelope  of  clear,  smooth  polyethylene  film,  0.002  cm  thick.  They  were  clamped  vertically 
in  pairs  onto  an  angle  iron  frame  and  faced  the  current  at  an  angle  of  45°.  These  vertical  plates 
differed  from  the  multiple  horizontal  plate  sampler  of  Hester  and  Dendy  (1962)  mainly  because 
the  water  struck  the  faces  of  these  plates  but  the  thin  edges  of  theirs.  Our  plates  offered  maximal 
surface  areas  for  the  larvae  of  those  species  of  Simulium  that  normally  colonize  the  leading  ob- 
lique surfaces  of  boulders. 

The  angle  iron  frame  had  rings  welded  onto  it  to  allow  it  to  be  attached  to  a vertical  post 
down  which  the  frame  could  be  slid  to  the  river  bed.  The  frame  could  be  retrieved  with  a hooked 
rod,  also  slid  down  the  anchor  post  and  engaged  into  an  eye  on  the  end  of  the  frame. 

3.  Rigid  cones,  with  a 45°  slope  and  a surface  area  of  200  cm2  including  both  sides  (Fig.  4). 
These  cones  were  composed  of  expanded  aluminum  mesh  and  used  plain  or  covered  on  the  up- 
stream side  with  a polyethylene  film.  The  cones  were  attached  to  a frame  with  a twist  of  soft 
wire,  and  the  frame  pinned  to  the  river  bed  as  shown  in  Fig.  4. 

Substrates  which  proved  most  practical  on  the  river  surface  included: 

1.  A flexible  vinyl  plastic  ribbon  (red  or  white  “seismic  tape”),  0.001  cm  x 2.56  cm  x 19.5  cm 
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Fig.  2-7.  Fig.  2,  Wire-mesh  basket  of  gravel  on  the  river  bed.  Fig.  3.  Pairs  of  expanded  aluminum  mesh  and  polyethylene-covered  plates  clamped  in  vertical  positions  to  a frame  supported 
on  an  iron  post  driven  into  the  river  bed.  Fig.  4.  Pairs  of  expanded  aluminum  mesh  and  polyethylene-covered  cones  attached  to  a frame  supported  by  iron  posts  driven  into  the  river  bed. 
Fig.  5.  Vinyl  ribbons  attached  in  pairs  to  a wire  yoke  and  supported  on  the  river  surface  by  a pair  of  fish-net  floats.  Fig.  6.  Pieces  of  polypropylene  rope  supported  in  pairs  on  the  river 
surface.  Fig.  7.  Part  of  a long  chain  of  plastic  fish-net  floats.  Each  float  is  "weighted  on  one  side  with  a metal  screw  and  one  of  the  floats  is  wrapped  in  a neoprene-impregnated  cotton  mesh 
material 
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(a  surface  area  of  100  cm2  including  both  sides).  These  were  tied  either  singly  or  in  pairs  to  a 
wire  yoke  supported  by  fish-net  floats  (Fig.  5). 

2.  A polypropylene  rope,  diameter  0.5  cm,  with  the  ends  heat-sealed  to  prevent  unravelling 
The  surface  area  of  a 64  cm  length  of  this  rope  was  100  cm2.  These  were  deployed  either  singly 
or  in  pairs  attached  to  a wire  yoke  supported  by  fish-net  floats  (Fig.  6).  When  a long  piece  was 
used  it  was  marked  at  64  cm  intervals  with  fluorescent  paint  to  allow  collecting  of  precisely 
measured  pieces  with  shears. 

3.  Fish-net  floats  of  rigid  plastic,  each  12  cm  long  and  four  cm  in  diameter  (ca.  100  cm2), 
weighted  on  one  side  with  a metal  screw  to  prevent  rolling.  These  floats  were  threaded  singly 
or  in  series  onto  a 0.5  cm  polypropylene  rope  (Fig.  7).  Knots  in  the  tope  kept  the  floats  separ- 
ated about  12  cm  from  one  another. 

4.  Fish-net  floats  as  abovfe  but  wrapped  in  neoprene  impregnated  netting  (openings  about 
6x10  mm)  (Fig.  7).  The  submerged  surface  area  of  one  of  these  floats,  including  the  netting, 
was  about  150  cm2. 

Collecting  and  Preserving 

When  a substrate  (especially  a float  or  a piece  of  rope)  was  collected,  care  was  required  to 
avoid  moving  or  lifting  adjacent  substrates  from  the  water.  Substrates  were  collected  into  plastic 
bags,  at  the  water  surface  if  possible,  and  preserved  in  95%  alcohol. 

TESTS 


Test  1 

Seven  kinds  of  substrates  were  compared  simultaneously  at  one  site,  not  in  connection  with 
a larvicide  test,  in  the  South  Saskatchewan  River  in  1969.  They  were  anchored  individually  in 
shallow  rapids  in  the  margin  of  the  river  and  were  serviced  by  wading  out  from  shore,  during  a 
period  when  the  river  volume  was  stationary.  The  tests  included  single  vinyl  ribbons,  short  ropes 
and  plain  weighted  fish  net  floats  on  the  river  surface,  and  aluminum  mesh  and  polyethylene 
covered  vertical  plates  and  cones,  anchored  near  the  river  bed  on  rods.  Complete  sets  were 
anchored  on  8 August,  26  August  and  1 1 September  and  were  exposed  for  18,  16,  and  14  days, 
respectively.  The  water  was  clear  with  velocities  of  84  to  108  cm/sec  on  the  surface  and  74  to 
105  cm/sec  near  the  river  bed.  The  average  depth  was  about  60  cm.  Unlike  later  tests  where 

S.  arcticum  was  the  predominant  black  fly  species,  in  this  test  only  6%  were  S.  arcticum,  92% 
were  S.  vittatum  and  2%  were  other  species.  Larvae  of  stoneflies  and  mayflies  were  scarce  and 
were  not  separated  during  sorting. 

Results.  — Black  fly  larvae  showed  a preference  for  colonizing  rope  pieces  on  the  river  surface 
and  polyethylene-covered  plates  near  the  river  bed  (Table  1).  Relatively  dense  populations  also 
occurred  on  aluminum  mesh  plates  near  the  river  bed.  All  other  taxa  showed  preferences  firstly 
for  mesh  plates  and  secondly  for  mesh  cones.  Caddis  larvae  (mainly  Hydropsychidae)  also  were 
relatively  abundant  on  rope  on  the  river  surface.  Coefficients  of  variation  generally  ranged  in 
indirect  proportions  to  the  means.  Thus  polypropylene  ropes  provided  the  densest  and  most 
reliable  counts  of  populations  of  black  fly  larvae,  and  mesh  plates  and  mesh  cones  the  densest 
and  most  reliable  counts  of  populations  of  non-sim uliid  taxa. 

A few  eggs  of  S.  vittatum  were  laid  on  some  of  the  single  floats  but  less  than  5%  of  the  larval 
populations  on  those  floats  could  have  originated  from  the  eggs  as  estimated  from  egg  shell 
counts. 

Debris  accumulated  on  the  mesh  plates  and  cones  (but  not  on  the  smooth  substrates)  pre- 
sumably enhancing  their  value  as  substrates,  especially  for  non-simuliid  larvae. 

Vinyl  ribbons  and  plain  fish  net  floats  provided  the  most  efficient  means  for  collecting 
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Table  1.  Mean  densities  of  aquatic  insect  larvae  and  pupae  per  collection  from  seven  different  artificial  substrates,  anchored  in  the 
South  Saskatchewan  River,  August  and  September  1969. 
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formed  data. 

4 Including  undetermined  proportions  of  Ephemeroptera. 
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quantitative  samples  of  larvae  (about  0.3  man-hours  per  sample)  and  aluminum  mesh  plates 
and  cones  the  least  efficient  (0.7)  (Table  1).  This  efficiency  was  related  in  part  to  the  ease 
with  which  the  substrates  could  be  anchored  and  collected  and  in  part  to  the  amount  of  debris 
that  had  to  be  removed  from  the  samples  before  they  could  be  analyzed. 

Test  2 

Three  kinds  of  floating  substrates  were  compared  in  seven  sites  in  a 65-km  section  of  the 
Saskatchewan  River  during  two  larvicide  tests  in  May  and  early  June  of  1971.  The  river  bed 
at  these  sites  consisted  mainly  of  compacted  cobblestones  and  surface  water  velocities  ranged 
from  85  to  170  (mean  120)  cm/sec.  Volume  flow  was  about  300  m3/sec  and  slowly  declined. 

At  one  site  the  substrates  were  anchored  to  an  overhead  cable  but  in  all  other  sites  they 
were  attached  with  1 0 m tethers  to  buoys  anchored  one  third  and  two  thirds  of  the  way  across 
the  river.  They  were  serviced  from  a motorized  canoe. 

A complete  set  of  all  three  kinds  of  substrates  (a  plain  fish  net  float,  a mesh-covered  float, 
and  a piece  of  rope,  connected  in  series)  was  attached  to  each  tether  for  eight  to  14  days.  Data 
from  30  complete,  untreated  sets  of  each  kind  of  substrate  were  used  in  this  study. 

Results.  — Aquatic  environments  varied  considerably  between  the  seven  sites.  Thus  the  data 
were  skewed  and  were  converted  to  log  1 0 values  before  the  means  and  coefficients  of  variation 
shown  in  Table  2 were  calculated.  Means  given  in  the  table  have  been  converted  back  to  arithmetic 
units. 


Table  2.  Mean  densities  of  aquatic  insect  larvae  and  pupae  per  collection  from  three  different 
artificial  substrates  anchored  for  8 to  14  days  in  the  North  Saskatchewan  River, 
May,  1971 


Substrate* 

Location  of  substrate 

Estimated  cost  per  sample  (man-hours) 

Statistics** 

Polypropylene  rope 

Plain,  weighted 
fish-net  float 

Mesh-covered,  weighted 
fish-net  float 

On  the  river  surface 

0.4 

0.3 

0.6 

Mw 

c.v. 

Mw 

C.V. 

Mw 

C.V. 

Simulium 

pupae 

1 

363 

2 

168 

1 

200 

” 

larvae  >1  mm 

64a 

54 

83a 

39 

45a 

54 

” 

larvae  <1  mm 

16a 

66 

9a 

65 

10a 

78 

Chironomidae 

larvae  >1  mm 

9a 

62 

lb 

176 

15a 

35 

” 

larvae  < 1mm 

4a 

70 

lb 

142 

5a 

59 

PLECOPTERA 

larvae  >1  mm 

la 

305 

la 

206 

3b 

103 

” 

larvae  < 1 mm 

0 

- 

0 

- 

1 

548 

EPHEMEROPTERA 

larvae  >1  mm 

3a 

116 

lb 

199 

8C 

52 

” 

larvae  (1mm 

2a 

140 

lb 

190 

4C 

84 

TRICHOPTERA 

larvae  > 1 mm 

3a 

130 

lb 

165 

6C 

77 

” 

larvaec  1 mm 

1 

206 

1 

381 

1 

233 

*Each  mesh-covered  float  had  a submerged  surface  area  of  about  1 50  cm2  ; each  unit  of  the 
other  two  substrates  had  a surface  area  of  1 00  cm2 . 

**Mw(Geometric  mean)  (Haddow  1960)  and  coefficients  of  variation  (— S.-^  - ) were  calculated 
from  log  10  (n+1)  values.  Means  with  the  same  superscripts  within  each  row  are  not  signifi- 
cantly different  (P  > 0.05)  using  Duncan’s  New  Multiple  Range  Test  on  the  transformed 
data. 
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Mean  populations  of  simuliid  larvae  (mainly  S.  arcticum ) larger  than  one  mm  long  and  pupae  li 
were  densest  (differences  not  significant  P > 0.05),  and  coefficients  of  variation  smallest,  for 
plain  floats  (Table  2).  Populations  of  simuliids  were  least  dense  on  the  mesh-covered  floats 
(differences  not  significant).  These  results  differed  from  those  in  Test  1 possibly  because  of 
differences  in  river  velocities,  species,  and  the  fact  that  these  substrates  were  attached  together 
in  series,  with  the  rope  piece  at  the  downstream  end. 

Mesh  floats  provided  densest  populations  of  non-simuliid  taxa  but  densities  of  chironomid 
larvae  were  not  significantly  different  from  those  on  polypropylene  rope.  Polypropylene  ropes 
provided  samples  of  intermediate  densities  of  both  simuliid  and  non-simuliid  taxa  and  provided 
relatively  good  manpower  economy  (about  0.4  man-hours  per  sample).  During  subsequent  tests 
of  larvicides  for  black  flies,  we  were  concerned  about  larvae  of  all  insect  orders  with  aquatic 
members  and  came  to  depend  upon  rope  and  mesh-covered  floats  as  substrates  to  provide  com- 
parisons  of  populations  before  and  after  treatments. 

Test  3(a) 

In  this  test  the  distribution  of  larvae  along  chains  of  10  plain,  weighted  floats  and  along  ropes 
cut  into  10  serial  pieces  was  studied.  The  site  and  dates  of  sampling  were  identical  to  those  in 
Test  1.  There  were  six  replicates  of  each  kind  of  substrate. 

Results.  — Populations  of  simuliids  (larvae  plus  pupae  of  S.  vittatum ) on  chains  of  10  floats  i 
were  about  six  times  denser  than  those  on  long  ropes  and  were  distributed  less  uniformly  (Fig.  8).! 
This  happened  because  S.  vittatum  females  had  laid  many  masses  of  eggs  on  the  floats  but  very 
few  eggs  on  the  ropes.  Thus  presumably  the  chains  of  floats  were  populated  mainly  by  larvae 
that  had  hatched  from  these  eggs  whereas  the  ropes  were  populated  mainly  by  larvae  that  had 
been  drifting  in  the  river.  (Relatively  few  eggs  were  laid  on  single  floats  anchored  in  the  same 
sites  in  Test  1.)  Caddis  larvae  (mainly  Hydropsy chidae)  were  denser  and  more  uniformly  dis- 
tributed along  the  ropes  than  along  the  chains  of  floats  (Fig.  8). 

Test  3(b) 

The  purpose  of  this  test  in  September  1970  was  to  study  distribution  of  black  fly  larvae, 
mainly  of  S.  arcticum,  along  chains  of  three  plain,  weighted  floats,  and  along  short  ropes,  each 
cut  into  three  serial  pieces  with  surface  areas  of  100  cm2  each.  (During  a larvicide  test  it  was 
convenient  to  anchor  substrate  sets  of  three  units  each,  of  either  floats  or  ropes  about  two  weeks 
in  advance  of  the  treatment.  The  distal  (furthest  from  anchor)  piece  of  each  set  was  collected  im- 
mediately before  chemical  treatment,  the  middle  piece  immediately  afterwards,  and  the  proximal 
piece  a week  or  more  after  treatment.) 

This  test  was  similiar  to  Test  3(a)  in  that  a single  site  in  shallow  rapids  was  used.  However, 
this  site  was  located  in  the  North  Saskatchewan  River  where  99.97%  of  the  black  fly  larvae  were 
S.  arcticum,  the  target  species  in  larvicide  tests.  Ten  replicates  of  each  substrate  were  set  and 
each  was  tied  at  the  water  surface  to  a single  iron  stake  driven  into  the  stony  river  bed  and  left 
in  place  for  two  weeks.  Mean  water  velocity  near  the  10  ropes  was  89  cm/sec  (maximum  = 107) 
and  near  the  10  chains  of  floats  was  95  (maximum  =110)  cm/sec. 

Results.  — These  substrates  were  colonized  entirely  by  larvae  drifting  in  the  water  because 
S.  arcticum  females  “bomb”  their  eggs  singly  into  the  river  and  do  not  attach  them  in  masses 
to  substrates  as  do  females  of  S.  vittatum.  Distribution  of  larvae  and  pupae  along  chains  of  three 
floats  was  relatively  uniform;  larvae  were  distributed  less  uniformly  along  the  short  ropes  (Fig.  8). 
Populations  of  larvae  were  densest  towards  the  downstream  ends  of  the  ropes  presumably  be- 
cause these  short  ropes  did  not  lie  straight  in  the  water  but  were  slightly  curved  laterally  accord- 
ing to  the  way  they  had  been  wound  on  the  spool  of  rope.  Following  completion  of  these  tests, 
we  have  made  it  a practice  to  straighten  the  ropes  by  stretching,  before  anchoring  them  in  the 
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Fig.  8(a),  (b),  and  (c).  Fig.  8(a).  Average  number  of  simuliid  larvae  and  pupae  attached  to  long  chains  (10  floats)  and  short  chains  (3)  of  plain,  weighted  fish-net  floats  anchored  in  the 
Saskatchewan  River  in  1969  and  1970.  Position  1 is  the  upstream  end.  Fig.  8(b),  Average  numbers  of  simuliid  larvae  and  pupae  attached  to  serial  sections  of  long  (640  cm)  and  short 
(192  cm)  pieces  of  0.5  cm  diameter  polypropylene  rope  anchored  in  the  Saskatchewan  River  in  1969  and  1970.  Position  1 is  the  upstream  end.  Fig.  8(c).  Average  numbers  of  Trichoptera 
larvae  and  pupae  attached  to  long  and  short  chains  of  floats,  and  ropes  anchored  in  the  Saskatchewan  River  in  1969  and  1970.  Position  1 is  the  upstream  end. 
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river. 

Trichopterans  also  were  densest  on  the  ropes,  but  were  distributed  relatively  uniformly  along 
either  the  long  or  short  ropes  (Fig.  8(c)). 

Populations  of  chironomid  larvae  (data  not  included  in  Fig.  8)  were  not  distributed  uniformly  | 
along  either  the  long  or  short  chains  of  floats.  As  with  S.  vittatum  in  Test  6,  chironomid  females  1 
laid  masses  of  eggs  on  floats,  particularly  those  at  the  upstream  or  anchored  end,  resulting  in  I 
relatively  dense  populations  of  larvae  there.  Few  eggs  were  laid  on  the  ropes  and  there,  larvae 
were  distributed  relatively  uniformly.  On  the  short  ropes  densest  populations  occurred  at  the  I 
downstream  ends,  presumably  for  reasons  discussed  above  for  the  Simuliidae. 

Densest  populations  of  stonefly  larvae  occurred  on  the  downstream  ends  of  the  short  ropes, 
presumably  for  the  same  reason. 

Mayfly  larvae  were  distributed  relatively  uniformly  along  either  the  long  chains  of  floats  or 
the  long  ropes  but  populations  were  densest  on  the  ropes.  Populations  were  not  uniformly  dis- 
tributed along  the  short  ropes,  presumably  for  the  reasons  discussed  above. 

Test  4 

The  purpose  of  this  test  (same  site  and  dates  as  in  Test  3(b))  was  to  determine  if  there  were  ! 
differences  in  densities  of  larvae  attaching  to  vertical  plates  (Fig.  3)  anchored  at  three  different 
elevations  above  the  river  bed.  (In  some  larvicide  tests,  plates  were  anchored  in  this  way,  with  j 
the  top  set  being  collected  immediately  before  a test,  the  middle  set  immediately  afterward  and 
the  bottom  set  one  or  more  weeks  later.)  Thus  in  this  test  three  pairs  of  plates  (aluminum  mesh 
and  polyethylene  covered  in  each  pair)  were  attached  to  each  of  10  stakes  for  two  weeks.  The 
bottom,  middle  and  top  pairs  of  plates  were  centered  about  10,  23,  and  36  cm,  respectively, 
above  the  river  bed  where  the  mean  water  velocities  were  69  (maximum  95),  77  (98)  and  82 
(106)  cm/sec  and  the  average  depth  of  the  water  was  about  70  cm. 

Results.  — Data  from  this  test  (Table  3)  showed  that  the  position  of  a plate  substrate  (whether 
centered  10,  23,  or  36  cm  above  the  river  bed)  had  only  a slight  effect  on  the  density  of  the 
population  that  colonized  it.  Populations  on  the  top  or  middle  polyethylene-covered  plates  were 
generally  denser  than  populations  on  the  lower  plates  (differences  not  significant),  except  for 
populations  of  black  fly  larvae  which  were  relatively  dense  at  all  three  depths.  On  the  mesh 
plates  populations  of  most  taxa  also  were  denser  on  the  top  or  middle  plates  rather  than  on  the 
lower  plates.  However,  populations  of  caddis  larvae  were  densest  on  the  lower  plates  (differences 
not  significant).  Inverse  relationships  generally  existed  between  the  densities  of  populations  of 
simuliids  and  mayflies,  with  those  of  the  chironomids,  stoneflies  and  caddis  larvae. 

As  in  previous  tests,  populations  of  black  fly  pupae,  and  of  larvae  larger  than  one  mm  long, 
were  denser  on  the  polyethylene-covered  plates  than  on  the  mesh  plates  and  populations  of  all 
other  taxa  were  densest  on  the  mesh  plates. 

Test  5 

The  pupose  of  this  test,  done  in  the  same  site  as  Tests  3(b)  and  4,  was  to  determine  approxi- 
mately how  much  time  was  required  for  populations  of  aquatic  insect  larvae  to  stabilize  on  four 
different  substrates:  aluminum  mesh  and  polyethylene-covered  plates  anchored  near  the  river 
bed,  and  short  ropes  and  plain  weighted  fish  net  floats  on  the  river  surface.  Twelve  sets  of  each 
were  collected  after  seven  days  of  exposure,  four  sets  after  14  days  and  four  after  21  days. 

Results.  - Populations  of  black  fly  larvae  on  mesh  plates  had  attained  maximum  densities  by 
the  end  of  the  first  week  of  exposure  of  these  substrates  (Table  4).  Thereafter  populations  de- 
clined, presumably  because  of  competition  and  predation  by  rapidly  increasing  numbers  of  non- 
black fly  species.  On  ropes,  maximum  densities  of  black  fly  larvae  were  observed  by  the  end  of 
the  second  week.  On  floats  and  polyethylene-covered  plates  densities  continued  to  increase  right 
up  to  the  end  of  the  tests  (three  weeks). 
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Table  3.  Mean  densities  of  aquatic  insect  larvae  per  collection  from  polyethylene-covered 


plates  and  aluminum  mesh  plates  anchored  at  three  different  depths  in  the  North 
Saskatchewan  River,  September  1970. 


Substrate* 

Estimated  cost  per  sample  (man-hours) 
Statistics** 

Position  of  plates  re  river  bedf 

Polyethylene-covered  plates 

Aluminum-mesh  plates 

0.5 

0.7 

< 

C.V. 

X 

C.V. 

T 

M 

B 

T 

M 

B 

T 

M 

B 

T 

M 

B 

Simulium 

pupae 

3.6 

3.2 

2.9 

102 

102 

111 

0.4 

0.3 

0.2 

175 

161 

316 

” 

larvae  > 1mm 

141.5 

159.6 

152.5 

42 

35 

20 

67.3 

62.4 

65.7 

39 

39 

74 

” 

larvae  ^ 1 mm 

35.8 

36.6 

33.6 

59 

36 

35 

56.3 

52.3 

56.4 

37 

40 

49 

Chironomidae 

larvae  >1  mm 

7.8 

3.1 

2.3 

162 

115 

80 

178. 3ab 

194. 8a 

123. 6b 

42 

31 

65 

” 

larvae  <;  1 mm 

1.8 

0.7 

1.1 

159 

179 

198 

27.4 

28.2 

24.3 

70 

61 

134 

PLECOPTERA 

larvae  >1  mm 

2.2 

1.3 

1.0 

90 

141 

105 

65.9ab 

75. 6a 

23. 2b 

103 

65 

63 

” 

larvae  ^1  mm 

0.0 

0.0 

0.0 

- 

- 

- 

5.6 

7.0 

2.8 

101 

103 

157 

EPHEMEROPTERA 

larvae  VI  mm 

0.5 

0.4 

0.3 

141 

129 

225 

5.2 

3.7 

5.3 

69 

62 

117 

” 

larvae  <1  mm 

0.0 

0.1 

0.0 

- 

316 

- 

0.7 

0.4 

0.6 

69 

129 

116 

TRICHOPTERA 

larvae  > 1 mm 

3.5 

1.0 

2.8 

141 

141 

80 

49.8 

63.7 

59.6 

27 

38 

46 

” 

larvae  < 1 mm 

0.1 

0.2 

0.1 

316 

211 

316 

3.4 

4.0 

3.8 

80 

91 

65 

*Each  plate  had  a surface  area  of  200  cm2  including  both  sides  and  was  replicated  10  times 
at  each  depth. 

**Arithmetic  means:  C.V.  = from  untransformed  data.  Means  with  the  same  super- 

scripts within  each  row  (each  substrate  treated  separately)  are  not  significantly  different 
(P  > 0.05)  using  Duncan’s  New  Multiple  Range  Test  on  the  untransformed  data. 

f T = top  plate,  centered  36  cm  above  river  bed;  M = middle  plate,  centered  23  cm  above  river 
bed;  B = bottom  plate,  centered  10  cm  above  river  bed. 


Populations  of  larvae  of  chironomids,  stoneflies  and  mayflies  continued  to  increase  in  density 
on  all  substrates  right  up  to  the  end  of  the  tests. 

Populations  of  caddis  larvae  on  substrates  anchored  near  the  river  bed  (polyethylene-covered 
and  mesh  plates)  attained  maximum  densities  by  the  end  of  the  second  week.  Those  on  river 
surface  substrates  (ropes  and  floats)  continued  to  increase  in  density  to  the  end  of  the  three- 
week  test  period. 

As  in  previous  tests,  populations  of  simuliid  larvae  were  significantly  denser  (P  > 0.05)  on 
polyethylene-covered  plates  and  on  polypropylene  ropes  than  on  floats  or  aluminum-mesh 
plates  (Table  4).  Populations  of  all  other  taxa  were  densest  on  the  mesh  plates. 

At  the  end  of  the  three-week  exposure  periods  lowest  coefficients  of  variation  for  population 
of  black  fly  larvae  and  of  chironomid  larvae  larger  than  one  mm  long  occurred  on  polyethylene- 
covered  plates.  Lowest  coefficients  for  all  other  taxa  occurred  on  mesh  plates.  Of  the  two  river 
surface  substrates,  polypropylene  rope  provided  populations  with  the  lowest  coefficients  for  all 
taxa. 

Test  6 

Populations  of  larvae  attached  to  two  types  of  artificial  substrates  (a  string  of  six  mesh-covered 
floats  on  the  river  surface  and  a single  two-1  wire  mesh  container  of  gravel  on  the  river  bed)  were 
compared  with  populations  from  two-1  samples  of  sand  collected  from  stable  portions  of  shallow 
river  margins  during  a larvicide  test  on  the  Saskatchewan  River  in  May  1972.  The  substrates  were 
anchored  one  third  and  two  thirds  of  the  way  across  the  river  in  each  of  four  sites  in  a 140-km 
section  of  the  river.  Most  of  the  sets  were  exposed  for  12—14  days,  a few  as  long  as  27  days  in 
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Table  4.  Mean  densities  of  aquatic  insect  larvae  and  pupae  per  collection  from  four  kinds  of  artificial  substrates  at  the  ends  of  1,  2,  and  3 
weeks  of  exposure  at  one  site  in  the  North  Saskatchewan  River,  September  1970. 
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Means  with  the  same  superscripts  within  each  row  are  not  significantly  different  (P  > 0.05)  using  Duncan’s  New  Multiple  Range  Test  on 
the  transformed  data. 
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untreated  portions  of  the  river.  Each  time  substrates  were  collected,  a two-1  sample  of  sand 
(2,000  cm2  x one  cm  thick)  was  collected  with  a shovel  from  about  60  cm  of  water  near  each 
river  margin.  Invertebrates  were  extracted  from  the  sand  with  salt  flotation  and  screens.  The 
river  volume  flow  was  almost  constant  at  about  250  m3  /sec  and  the  suspended  solids  content 
of  the  water  averaged  about  50  mg/1. 

Results Diversity  indices  of  families  of  aquatic  insects  collected  from  24  sets  of  floats,  27 
baskets  of  gravel  and  24  samples  of  sand  were  calculated  using  the  formula  of  Shannon  and 
Weaver  (1963)  as  modified  by  Wilhm  (1972):  — d = - 2 [(ni/n)  log2  (ni/n)]  where  d = diversity 
within  a set  of  samples,  ni  = number  of  specimens  of  the  ith  family,  n = total  number  of  speci- 
mens of  all  families. 

Wilhm  showed  that  this  formula  was  the  most  satisfactory  of  several  that  have  been  developed 
because  (a)  it  most  effectively  expresses. relationship  between  total  numbers  of  families  (or  other 
taxonomic  units)  and  of  individuals  and  stresses  the  importance  of  each  taxonomic  unit  collected, 
and  (b)  the  index  is  relatively  unaffected  by  sample  size  (total  number  of  specimens). 

Samples  of  larvae  collected  from  baskets  of  gravel  anchored  on  the  river  bed  provided  the 
largest  diversity  index  (1.901)  (Table  5).  Samples  collected  from  mesh-covered  fish  net  floats 
anchored  on  the  river  surface  also  provided  a relatively  large  index  of  1.261.  However,  samples 
extracted  from  sand  collected  from  stable  portions  of  the  river  bed  provided  a very  low  index 
of  only  0.074.  (Samples  from  gravel  or  rock  may  have  provided  larger  indices  but  none  were 
collected. 

Samples  from  the  chains  of  floats  yielded  the  largest  mean  populations  of  simuliids,  those 
from  sand  samples  the  largest  populations  of  chironomids,  ephoronids  and  corixids  and  those 
from  the  baskets  of  gravel  the  largest  populations  of  all  other  taxa.  Actual  densities  cannot  be 
compared  because  the  surface  areas  of  the  sand,  gravel  and  mesh-floats  were  not  comparable. 

Replicated  samples  were  obtained  relatively  efficiently  with  the  aid  of  the  mesh  floats.  Col- 
lection and  analysis  of  each  sample  from  six  mesh  floats  required  only  about  3.5  man-hours  of 
work,  whereas  each  sample  from  one  basket  of  gravel  or  one  sample  of  sand  required  about  10 
man-hours. 

This  test  demonstrates  the  importance  (re  accuracy  and  efficiency)  of  using  artificial  substrates 
for  obtaining  quantitative  samples  of  aquatic  insect  larvae  from  a large  river  such  as  the  Sask- 
atchewan. 


DISCUSSION 


Introduction 

A number  of  points  require  discussion:  practical  use  of  artificial  substrates  in  a large  river, 
comparisons  of  substrates  in  terms  of  manpower  efficiency,  comparisons  of  quality  and  size  of 
collections  in  relation  to  substrate  materials  used,  and  effects  of  environmental  variations  such 
as  duration  of  exposure  and  local  site  conditions  on  quality  and  size  of  collections.  A discussion 
of  the  dynamics  of  drifting  populations,  as  affecting  colonization  of  artificial  substrates  also  is 
included. 

The  Practical  Use  of  Artificial  Substrates  to  Obtain  Quantitative  Samples  of  Aquatic  Insect 
Larvae  from  the  Saskatchewan  River. 

The  senior  author  has  used  artificial  substrates  for  four  main  purposes: 

(a)  To  compare  populations  of  simuliid  larvae  in  individual  sites  from  year  to  year  to  deter- 
mine whether  or  not  larvicide  treatments  were  required; 

(b)  To  compare  populations  in  series  of  sites  before  and  after  chemical  larvicide  treatments 
and  to  study  rates  of  repopulation; 
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(c)  To  compare  populations  in  non-larvicide  pollution  studies; 

(d)  To  study  growth  and  colonization  rates  of  larvae  of  several  species  of  Simulium. 

The  advantages  of  using  artificial  substrates  to  obtain  quantitative  samples  included: 

(a)  The  substrates  could  be  anchored  in  almost  any  site  thus  allowing  quantitative  collections 
from  sections  of  the  river  not  amenable  to  dredging  or  coring. 

(b)  Artificial  substrates  allowed  relatively  efficient  use  of  manpower  since  they  were  easily 
made,  anchored  and  retrieved  even  from  the  deepest  parts  of  the  river.  Also  samples  were 
readily  packaged,  and  depending  upon  the  kind  of  substrate  used,  samples  could  be  obtained. 

Table  5.  Population  densities  per  sample  (mean  values  ± standard  errors),  and  diversity 

indices,  for  populations  of  the  aquatic  larvae  of  16  families  of  Diptera,  Ephemeroptera, 
and  Trichoptera,  and  of  four  other  orders  not  sorted  to  families,  on  two  kinds  of 
artificial  substrates  exposed  for  12—27  days,  and  in  sand  collected  from  the 
Saskatchewan  River,  May  1972. 


Chain  of  six  mesh- 
covered  floats 

Basket  of 
gravel 

Sand  from  the 
river  bed 

Ceratopogonidae 

0.0 

1.3  ± 

1.3 

1.1  ± 

0.6 

Chironomidae 

410.2  ± 

102.1 

703.9  ± 

158.8 

1058.6  ± 

218.2 

Simuliidae 

2288.3  ± 

943.1 

41.0  + 

10.4 

1.1  ± 

0.5 

Tipulidae 

0.0 

0.3  ± 

0.2 

0.0 

TOTAL  DIPTERA 

2698.5 

746.5 

1060.8 

Baetidae 

0.6  ± 

0.5 

2.2  ± 

1.1 

0.0 

Ephemerellidae 

28.0  ± 

8.1 

38.7  ± 

9.1 

0.0 

Ephemeridae 

0.0 

11.6  ± 

10.9 

0.0 

Ephoronidae 

0.3  ± 

0.3 

0.2  ± 

0.2 

2.0  ± 

0.6 

Heptageniidae 

0.1  ± 

0.1 

9.3  ± 

2.2 

0.1  ± 

0.1 

Leptophlebidae 

0.0 

0.7  ± 

0.3 

0.0 

Tricorythidae 

0.1  ± 

0.1 

0.7  ± 

0.2 

0.6  ± 

0.4 

TOTAL  EPHEMEROPTERA 

29.1 

63.4 

2.7 

Brachycentridae 

1.0  ± 

0.8 

5.3  ± 

2.8 

0.4  ± 

0.4 

Hydropsychidae 

335.0  ± 

154.1 

675.5  ± 

166.7 

0.8  ± 

0.5 

Hydroptilidae 

0.1  ± 

0.1 

1.1  ± 

0.7 

0.0 

Leptoceridae 

0.0 

0.1  ± 

0.1 

0.0 

TOTAL  TRICHOPTERA 

336.1 

682.0 

1.2 

TOTAL  PLECOPTERA 

77.1  ± 

16.9 

325.2  ± 

82.2 

0.1  ± 

0.1 

TOTAL  COLEOPTERA 

0.0 

0.1  ± 

0.1 

0.0 

TOTAL  HEMIPTERA 

0.0 

0.1  ± 

0.1 

0.4  ± 

0.4 

TOTAL  ODONATA 

0.0 

0.9  ± 

0.7 

0.4  ± 

0.4 

d* 

1.261 

1.901 

0.074 

*Shannon’s  diversity  index  (Wilhm  1972):  d = - £[(ni/n)  log  2 (ni/n).] . 
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that  were  relatively  clean  and  free  from  debris,  thus  simplifying  sorting. 

(c)  The  quality  and  quantity  of  samples  of  insect  larvae  could  be  controlled  by  varying  the 
kind  of  substrate  used  and  the  kind  of  site  it  was  anchored  in.  For  example,  polyethylene-covered 
plates  were  relatively  attractive  to  black  fly  larvae  and  mesh  plates  to  chironomids  and  caddisfly 
larvae. 

(d)  Substrate  samples  could  be  replicated  more  accurately  than  dredged  samples. 

The  disadvantages  of  using  artificial  substrates  included: 

(a)  The  numbers  of  each  taxon  in  a sample  could  not  be  presumed  to  be  exactly  proportional 
to  the  actual  numbers  inhabiting  the  river  benthos  because  colonization  of  the  substrates  was 
dependent  upon  drifting  populations.  Drift  rates  are  known  to  vary  greatly  between  taxa,  growth 
stages  and  a variety  of  environmental  factors,  none  of  which  have  been  studied  in  this  particular 
river.  However,  when  a series  of  identical  substrates  was  exposed  throughout  the  same  period  of 
time  the  quality  of  individual  samples  was  presumed  to  be  approximately  equally  affected  by 
many  of  these  factors. 

(b)  Larvae  of  some  taxa  such  as  Odonata,  Hemiptera  and  certain  species  of  other  orders 
rarely  attached  to  artificial  substrates. 

(c)  Duration  of  exposure  required  for  maximum  colonization  by  each  taxon  varied  with 

the  substrate  used  and  with  the  site  and  season  it  was  anchored  in  but  otherwise  was  imperfectly 
known. 

(d)  Substrates  were  sometimes  lost  when  anchors  were  disturbed.  This  problem  generally 
could  be  circumvented  by  duplicating  sets  in  each  site. 

Comparisons  of  Substrates  in  Terms  of  Manpower  Efficiency 

When  large  numbers  of  quantitative  samples  are  required,  manpower  efficiency  should  be  con- 
sidered when  selecting  a substrate.  Labour  requirements  were  estimated  for  each  type  of  sub- 
strate tested  in  terms  of:  — (a)  fabrication  of  the  substrates,  anchors  and  buoys,  (b)  anchoring 
and  retrieving  individual  substrates,  exclusive  of  travel  time  between  sets,  and  (c)  concentrating 
and  sorting  the  collections. 

Smooth  substrates  anchored  on  the  river  surface  such  as  vinyl  ribbons  and  plain  fish-net  floats 
required  an  average  of  only  about  0.3  man-hours  per  sample.  They  were  readily  fabricated, 
anchored  and  retrieved,  and  larvae  were  easily  removed  from  them  and  were  relatively  free  from 
debris  which  simplified  sorting.  Polypropylene  rope  also  allowed  good  efficiency  although  larvae 
were  less  readily  removed  and  the  samples  contained  larger  amounts  of  debris. 

Polypropylene  rope  has  been  used  in  our  larvicide  tests  more  often  than  any  other  substrate. 

It  has  the  additional  advantages  of  being  readily  procurable  and  remaining  submerged  just  under 
the  water  surface  where  it  does  not  attract  adult  simuliids  or  chironomids  searching  for  oviposition 
sites. 

Mesh-covered  fish-net  floats  required  a longer  time  to  make  and  the  samples  contained  large 
amounts  of  debris  and  complex  insect  populations  which  required  considerable  time  for  sorting. 

Substrates  anchored  near  the  river  bed  required  relatively  large  amounts  of  time  for  fabrication, 
anchoring  and  retrieving.  Such  substrates  generally  collected  more  debris  than  those  on  the  river 
surface  but  again  this  depended  in  part  upon  whether  the  substrate  surface  was  smooth  or  complex. 

Samples  obtained  from  wire  mesh  baskets  of  gravel  on  the  river  bed  were  complex  and  heavily 
laden  with  debris  and  silt.  Mainly  for  these  reasons  such  samples  required  15  to  35  times  more 
time  for  sorting  than  did  samples  from  other  types  of  substrates. 

Comparisons  of  Substrate  Materials 

These  substrates  were  developed  and  tested  in  the  north  and  south  branches  of  the  Saskatchewan 
River  in  sets  of  three  or  more  during  four  different  years.  Ecological  conditions  varied  between  and 


Quaes t.  Ent.,  1978  14(3) 


428 


Fredeen  & Spurr 


within  tests,  precluding  precise  comparisons.  General  conclusions  are  possible  however: 

(a)  The  smooth  surfaces  of  vinyl  ribbons,  plain  fish-net  floats,  acrylic  plates  and  polyethyl- 
ene-covered  plates  were  densely  colonized  by  simuliid  larvae  but  relatively  sparsely  by  other 

taxa.  Samples  of  larvae  were  readily  removed  from  these  smooth  substrates  and  were  relatively  j 
free  from  debris. 

(b)  Rough,  complex  surfaces  such  as  mesh-covered  fish-net  floats  and  aluminum  mesh 
plates  were  generally  colonized  by  relatively  few  simuliid  larvae  but  numerous  larvae  of  non- 
simuliid  taxa.  Total  populations  of  insect  larvae  were  denser  and  more  complex  than  those  on 
smooth  surfaces.  However,  larvae  were  difficult  to  remove  from  rough  surfaces  and  the  samples 
contained  relatively  large  amounts  of  debris  which  made  sorting  difficult. 

(c)  Populations  of  all  taxa  on  ropes  were  generally  intermediate  in  density  and  complexity 
to  those  found  on  smooth  or  very  rough  substrates. 

(d)  Baskets  of  gravel  anchored  for  12—27  days  on  the  river  bed  provided  samples  yielding 
larger  numbers  of  species  and  higher  diversity  indices  than  mesh-covered  floats  on  the  river  surface. 
Sand  collected  directly  from  stable  portions  of  the  river  bed  yielded  samples  with  lower  diversity 
indices. 

(e)  Debris  and  filamentous  algae  accumulated  much  more  readily  on  rough  surfaces  than  on 
smooth  surfaces  and  this  debris  obviously  improved  the  niches  offered  non-simuliid  larvae. 
Amounts  of  debris  varied  with  the  season,  thus  introducing  an  additional  bias. 

Effects  of  Varying  Duration  of  Exposure 

During  four  years  of  tests  with  artificial  substrates  various  exposures  of  three  to  27  days  were 
used  and  all  provided  measurable  populations  of  larvae  of  four  major  orders  — Diptera,  Plecoptera, 
Ephemeroptera  and  Trichoptera.  In  one  test,  however,  where  substrates  were  collected  at  one, 
two  or  three-week  intervals,  populations  of  simuliid  larvae  attained  maximum  densitites  on  mesh 
plates  by  the  end  of  the  first  week,  on  ropes  by  the  end  of  the  second  week  and  on  plain  fish-net 
floats  and  polyethylene-covered  plates  by  the  end  of  the  test  (three  weeks).  Caddisfly  larvae  at- 
tained maximum  densities  on  river  bed  substrates  (mesh  and  polyethylene-covered  plates)  by  the 
end  of  the  second  week,  and  on  river-surface  substrates  by  the  end  of  the  test  regardless  of  sub- 
strate texture.  All  other  taxa  required  at  least  three  weeks  to  attain  maximum  densities  on  all 
substrates.  Thus  the  rate  at  which  each  taxon  accumulated  on  an  artificial  substrate  depended 
in  part  upon  the  kind  of  substrate  used  and  also  the  site  in  which  it  was  anchored. 

Stable  population  densities  were  not  attained  and  this  is  not  surprising  in  view  of  the  numerous 
ecological  factors  involved  such  as  seasonal  fluctuations  in  physical,  chemical,  and  biological 
conditions,  differing  life  cycles  of  the  various  insect  species  involved,  and  interactions  between 
species.  Thus  each  new  situation  requires  research  to  determine  the  approximate  exposure  period 
required  for  each  taxon  to  attain  maximum  density.  For  purposes  of  studying  downriver  carry 
of  a single  injection  of  insecticide  however,  duration  of  exposure  is  not  too  important  because 
percentage  reductions  in  populations  are  calculated  for  each  station  individually. 

Effects  of  Local  Variations  in  Sites 

Mean  densities  of  populations  of  most  taxa  colonizing  plate  substrates  anchored  at  three  dif- 
ferent elevations  (10,  23,  and  36  cm  above  the  river  bed)  varied  only  slightly  between  elevations 
and  generally  in  proportion  to  mean  water  velocities  (69,  77,  and  82  cm/sec  respectively).  Den- 
sities of  populations  of  black  fly  and  mayfly  larvae  generally  varied  inversely  with  those  of 
chironomid,  stonefly  and  caddis  larvae  suggesting  in  part  prey-predator  relationships. 

On  long  ropes  and  chains  of  floats  anchored  on  the  river  surface,  larvae  were  distributed 
fairly  uniformly  from  one  end  to  the  other.  Major  exceptions  occurred  when  eggs  of  S.  vittatum 
and  of  Chironomidae  were  laid  on  some  of  the  floats  (not  on  ropes)  or  when  a rope  did  not  lie 
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straight  in  the  water  and  thus  different  sections  were  in  contact  with  varying  quantities  of 
flowing  water  at  different  points  along  its  length  according  to  whether  portions  of  the  rope 
lay  parallel  to  or  across  the  current.  These  results  indicate  the  importance  of  straightening  a 
rope  before  it  is  anchored  in  the  river. 

During  some  larvicide  tests  the  senior  author  has  depended  upon  series  of  plates  anchored 
vertically  above  the  river  bed,  or  long  ropes  or  chains  of  floats  on  the  river  surface,  collecting 
serial  pieces  before  and  after  treatment  in  check  sites  as  well  as  in  treated  sites.  Such  samples 
of  larvae  are  believed  to  have  provided  adequate  comparisons  of  effects  on  larvae  in  exposed 
sites,  when  the  above-noted  problems  with  river-surface  substrates  were  avoided. 

General  Comments  Regarding  Colonization  of  Artificial  Substrates  in  a River 

Artificial  substrates  anchored  in  a river  are  completely  dependent  upon  drifting  larvae  for 
colonization  unless  those  substrates  are  in  direct  contact  with  the  river  bed  or  are  situated  on 
the  river  surface  where  they  may  be  populated  by  larvae  hatching  from  eggs  laid  on  them. 

Larvae  of  dragonflies,  hemipterans  and  beetles,  and  burrowing  species  of  all  taxa,  even  though 
relatively  abundant,  seldom  occurred  on  substrates  anchored  in  the  Saskatchewan  River.  Al- 
though factors  affecting  drift  rates  are  imperfectly  understood,  the  fact  that  drifting  larvae  will 
attach  themselves  to  artificial  substrates  provides  a means  for  certain  qualitative  and  quantitative 
studies  of  those  larval  populations. 

Three  general  kinds  of  drift  have  been  recognized  by  Waters  (1972).  “Constant”  drift  occurs 
at  a low  level  mainly  as  a result  of  accidental  displacements.  “Behavioural”  drift  is  inherent, 
diurnally  cyclical  and  believed  to  be  largely  density  dependent.  It  accounts  for  major  portions 
of  drifting  populations  except  in  the  event  of  “catastrophic”  drift  (Anderson  and  Lehmkuhl 
1968)  brought  about  by  sustained  deterioration  of  the  habitat.  Catastrophic  drift  was  not  a 
factor  in  our  studies.  Normally  two  major  spates  occur  each  year  in  the  Saskatchewan  River. 

The  first  of  these,  usually  in  April,  is  caused  by  snow  melt  on  the  plains  combined  with  the 
damming  effects  of  river  ice  during  the  break-up  period.  In  midsummer  a second  series  of  spates 
occurs  as  a result  of  snow  melt  and  precipitation  in  the  mountains.  None  of  our  studies  was 
perfomed  during  these  periods. 

Each  species  of  larva  and  probably  each  instar  as  well  may  be  affected  differently  by  the 
various  physiological  and  environmental  conditions  governing  drift  rates.  Drift  rates  in  relatively 
small,  clear  rivers,  studied  by  various  authors,  were  affected  largely  by  competition  for  space, 
life  stage,  the  diel  environmental  cycle  (especially  regarding  light  and  temperature),  water  velocity 
and  discharge  rate  changes.  The  extent  to  which  such  conditions  governed  drift  rates  in  the 
large,  silty  Saskatchewan  River  were  not  determined.  Even  so,  variations  in  densities  of  each 
species  colonizing  artificial  substrates  anchored  in  various  sites  in  the  Saskatchewan  River  at 
any  given  period  of  time  were  believed  to  be  roughly  proportional  to  variations  in  densities  of 
the  resident  benthic  populations  that  give  rise  to  them.  The  kind  of  substrate  used,  duration  of 
exposure  and  various  local  site  conditions  also  affected  densities  of  immigrant  colonists  but 
these  were  generally  controllable  variables. 

CONCLUSIONS 

These  tests  and  data  from  nine  years  of  additional  use  of  artificial  substrates  in  black  fly 
larvicide  tests  (Fredeen  1974)  and  other  studies  commencing  in  1969,  indicate  that  artificial 
substrates  can  provide  practical  means  of  obtaining  semiquantitative  samples  of  black  fly  larvae 
and  certain  other  aquatic  insects  from  previously  inaccessible  portions  of  large  rivers.  Although 
one  may  have  reservations  about  accuracy,  at  least  samples  may  be  efficiently  replicated,  with 
considerable  control  over  quality  depending  upon  the  kinds  of  substrates  used.  Still  required  is 
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a thorough  understanding  of  the  dynamics  of  the  drifting  and  colonizing  behaviour  of  populations ' 
of  insect  larvae  before  the  full  potentials  of  artificial  substrates  can  be  realized. 
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A bait  trap  for  sampling  the  feeding  populations  of  blood-sucking  flies  in  the  field  was 
designed.  Using  this  trap,  four  species  of  Simuliidae,  six  of  Culicidae,  two  of  Ceratopogonidae, 
and  seven  of  Tabanidae  were  identified  as  feeding  on  cattle  in  central  Alberta.  The  seasonal 
occurrence  of  the  feeding  and  non-feeding  populations  of  blood-sucking  flies  as  sampled  by 
this  trap  is  discussed  briefly. 


Nous  ddcrivons  un  piege  appdtd  pour  dchantillionner  en  nature  les  populations  de  dipte'res  piqueurs  se  nourrissant  active- 
ment.  A I’aide  de  ce  piege,  nous  avons  reconnu  quatre  especes  de  Simuliides,  six  de  Cluicides,  deux  de  Ceratopogonides,  et  sept 
de  Tabanides  attaquant  le  bdtail  dans  le  centre  de  l’ Alberta.  Nous  discutons  brievement  la  distribution  saisonniere  des  popu- 
lations de  ces  insectes  pour  les  pdriodes  d’ alimentation  et  de  jeune. 


INTRODUCTION 

Biting  flies  in  central  and  northern  Alberta  are  abundant  and  are  serious  pests  of  livestock 
and  man.  The  black  fly  Simulium  arcticum  Malloch,  particularly,  is  a serious  pest  of  cattle  and 
is  a limiting  factor  in  the  production  of  livestock  in  central  Alberta  (Fredeen  1977).  An  accurate 
knowledge  of  the  feeding  habits  of  black  flies  is  essential  before  protective  measures  such  as 
the  use  of  repellents  or  pesticides  can  be  evaluated.  S.  arcticum  feeds  almost  entirely  on  cattle, 
thus  making  it  difficult  to  sample  the  populations  feeding  on  cattle  with  the  stationary  bait 
traps  described  by  Hudson  and  Gooding  (1977),  Roberts  (1965),  Service  (1976,  1977),  and 
Southwood  (1966).  This  species  does  not  enter  partly  shaded  buildings  or  shelters  readily  and, 
when  it  does  enter  a building  or  shelter,  it  does  not  bite  the  animals  readily.  A trap  for  sampling 
feeding  populations  of  biting  flies  with  particular  reference  to  S.  arcticum  is  described  here  with 
a list  of  the  other  blood-sucking  flies  collected  with  the  trap. 

MATERIALS  AND  METHODS 


Description  of  Trap 

Walls,  ceiling,  and  floor  were  constructed  as  separate  sections  that  could  be  bolted  together, 
permitting  easy  assembly,  dismantling,  and  transporting  of  the  trap.  The  structural  plan  is 
shown  in  Figure  1. 

Frames  for  walls  and  ceiling  were  made  of  fir  wood  (dimensions  given  in  Fig.  1)  and  covered 
with  nylon  screening  with  a mesh-opening  of  0.6  x 0.6  mm.  The  screen  on  the  ceiling  was  per- 
manently fastened  to  the  frame  of  the  ceiling.  The  screen  on  the  walls  was  permanently  fastened 
only  to  the  top  edge  of  the  frame  and  could  be  flipped  onto  the  ceiling  of  the  trap  when  the 
latter  was  in  open  (Fig.  2).  Velcro  zipper,  fastened  with  Velcro  cement,  was  used  to  fasten 
screens  to  frames  of  the  walls  so  that  the  trap  could  be  closed  quickly. 

The  floor  was  constructed  of  fir  plywood,  2.5  cm  thick,  and  was  hinged  along  the  middle 
so  that  it  could  be  folded  for  transport  or  storage.  The  floor  was  painted  white  for  easy  detection 
of  small  insects  falling  or  settling  on  the  floor. 
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Fig.  1.  Structural  plan  of  a trap  used  to  sample  the  feeding  populations  of  biting  flies.  Nylon  screen  on  the  walls  and 
ceiling  excluded. 

A stanchion  (Fig.  1 and  2),  constructed  from  5 cm  metal  pipe  (Fig.  1)  in  three  sections 
(two  sides  and  a head  restrainer),  was  bolted  to  the  floor  in  the  middle  of  the  trap.  Space 
was  sufficient  between  stanchion  and  walls  for  collectors  to  walk  around  the  stanchion  to 
collect  flies  from  walls  and  ceiling.  The  stanchion  was  large  enough  to  hold  a steer  or  heifer 
weighing  100—450  kg. 

Bait  Animals 

Two  one-year-old  Aberdeen  Angus  steers,  weighing  about  300  kg  were  used  one  at  a time 
as  bait.  These  steers,  uniform  in  body  size,  color,  and  texture  of  hair  coat,  were  halter-broken 
and  trained  to  enter  the  trap. 

Collecting  the  Insects 

The  trap  was  set  up  in  a pasture  where  flies  were  known  to  be  present  and  the  steers  were 
exposed  to  natural  populations  of  flies.  After  a steer  had  been  led  in  and  restrained  in  the 
stanchion,  the  walls  were  closed  as  quickly  as  possible.  The  trap  was  then  kept  closed  for 
ten  minutes,  the  minimum  time  required  for  insects  feeding  on  the  steer  to  detach  and  settle 
on  the  walls  and  ceiling  before  a collector  entered  (Fig.  3).  Insects  were  collected  either  in 
vials  (5-  or  20  ml  size),  filled  to  the  top  with  70%  ethanol  into  which  the  insects  dropped  as  the 
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Fig.  2.  Trap  showing  a steer  in  the  stanchion  with  the  walls  of  the  trap  on  top  of  the  ceiling. 


bottle  was  placed  over  or  behind  the  insect,  or  with  a household  vacuum  cleaner  fitted  with 
a collecting  bottle  at  the  end  of  its  hose.  The  vacuum  cleaner  was  operated  on  electricity 
generated  by  a portable  generator  and  was  used  only  when  populations  were  high.  The  vial 
method  was  used  when  the  insect  populations  were  low  and  was  the  preferred  method  as  it 
caused  minimal  damage  to  the  insects. 

Between  collections,  the  walls  of  the  trap  were  flipped  onto  the  ceiling  to  prevent  trapping 
free-flying,  blood-sucking  flies  or  other  miscellaneous  insects. 

The  blood-sucking  insects  were  identified,  counted,  and  their  feeding  state  determined  in 
the  laboratory.  Only  blood-fed  females  were  regarded  as  members  of  the  feeding  populations. 

RESULTS  AND  DISCUSSION 

From  June  18  to  August  21,  1974,  75  collections  of  blood-sucking  Diptera  were  made  in 
the  bait  trap  near  Athabasca,  Alberta.  The  number  of  blood-fed  females  in  the  samples  in- 
dicated that  four  species  of  black  flies,  S.  arcticum,  S.  venustum,  S.  vittatum,  and  S.  decorum, 
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Fig.  3.  The  trap  with  the  walls  in  place  and  collectors  collecting  the  flies  from  the  walls  and  ceiling. 


fed  on  cattle  in  large  numbers  and  were  pests  during  the  entire  summer  (Table  1).  Further- 
more, large  numbers  of  black  flies  around  cattle  were  not  feeding,  as  indicated  by  non-blood- 
fed  specimens  in  the  samples.  S.  arcticum  was  the  predominant  species  present. 

Females  of  at  least  six  species  of  mosquitoes,  Aedes  vexans  (Meigen),  Aedes  flavescens 
(Muller),  Aedes  fitchii  (Felt  and  Young),  Aedes  excrucians  (Walker),  Aedes  punctor  (Kirby), 
and  Culiseta  inornata  (Williston),  attack  cattle  in  the  Athabasca  area  (Table  2).  Even  though 
fewer  mosquitoes  than  black  flies  were  collected,  data  indicate  that  this  trap  could  be  used 
for  sampling  blood-feeding  populations  of  mosquitoes.  If  the  sampling  had  been  conducted 
earlier,  during  the  period  from  late  April  to  the  end  of  May,  when  the  mosquito  populations 
are  normally  high,  a larger  number  of  specimens  and  species  might  have  been  collected. 

Adults  of  two  species  of  Ceratopogonidae,  Culicoides  yukonensis  (Hoffman)  and  Culicoides 
obsoletus  (Meigen),  were  trapped  (Table  3).  Many  females  of  C.  yukonensis  were  around  cattle 
during  the  entire  sampling  period  but  fewer  C.  obsoletus  females  were  present,  and  only  during 
the  early  part  of  the  summer. 

Adults  of  1 1 species  of  Tabanidae  were  collected  (Table  4).  Females  of  at  least  seven  of 
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these  species  fed  on  the  steers,  as  indicated  by  the  number  of  blood-fed  flies. 


Table  1.  Average  number  of  blood-fed  (BF)  and  non-blood-fed  (NBF)  female  black  flies 
collected  in  the  bait  trap  in  75  collections  made  from  June  18— August  21,  1974. 


Number  collected 

S.  arcticum  S.  venustum  S.  vittatum  S.  decorum 


Number  of 


Date 

collections 

BF 

NBF 

BF 

NBF 

BF 

NBF 

BF 

NBF 

June  18 

7 

43.6 

54.0 

37.7 

57.3 

0.4 

2.3 

0.1 

0.4 

July  3 

5 

128.4 

107.6 

42.2 

72.4 

18.8 

56.0 

0.2 

0.6 

July  4 

6 

39.0 

48.8 

19.3 

26.0 

8.3 

26.7 

0 

0 

July  10 

9 

51.1 

82.7 

1.1 

2.6 

5.0 

12.6 

0.1 

0 

July  1 1 

2 

165.0 

204.0 

38.0 

49.0 

2.0 

7.0 

0 

0 

July  14 

5 

86.0 

137,8 

7.8 

16.4 

10.4 

18.4 

0 

0 

July  23 

7 

25.4 

31.7 

3.6 

6.3 

6.9 

9.6 

0.4 

0.6 

July  26 

7 

5.0 

7.1 

1.3 

2.0 

0.6 

0.4 

0 

0.3 

July  30 

5 

135.4 

317.0 

2.6 

15.6 

4.8 

11.4 

0 

0.2 

July  31 

6 

329.5 

497.5 

5.0 

10.8 

8.3 

12.2 

1.2 

4.8 

August  9 

6 

279.5 

422.0 

3.8 

7.3 

19.8 

47.5 

0.3 

0.3 

August  12 

3 

804.0 

1146.3 

16.3 

32.0 

2.7 

7.0 

11.7 

42.0 

August  13 

5 

106.4 

125.0 

0.2 

0.8 

0 

0 

1.6 

2.4 

August  2 1 

2 

1116.5 

1658.0 

2.0 

11.0 

6.0 

12.0 

2.5 

7.0 

On  the  basis  of  the  data  for  one  trapping  season,  it  is  clear  that  this  trap  can  be  used  to 
sample  feeding  populations  of  biting  flies  under  field  conditions  in  central  Alberta.  Even 
though  some  blood-engorged  females  have  been  observed  to  detach  and  drop  off  as  the  steer 
was  led  into  the  trap,  significant  numbers  remained  with  the  steers  to  give  adequate  samples 
for  the  measure  of  biting  attack.  In  this  study,  no  attempt  was  made  to  determine  the  numbers 
of  blood-engorged  flies  that  were  lost  through  the  disruptive  effect  of  moving  the  animal.  In 
this  study,  steers  were  used  as  bait  but,  with  some  modification  to  the  stanchion,  other  animals 
such  as  horses,  sheep,  or  goats  could  be  used. 

The  use  of  this  trap  is  envisaged  in  studies  on  seasonal,  diel,  and  feeding  activity  of  blood 
sucking  flies  under  field  conditions  and  an  evaluation  of  repellents  and  pesticides  for  protection 
of  livestock  from  blood-sucking  fly  attack. 
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Table  2.  Number  of  blood-fed  (BF)  and  non-blood-fed  (NBF)  female  mosquitoes  collected 
in  the  bait  trap  in  75  collections  made  from  June  18  to  August  21,  1974. 


A.  vexans  A.  flavescens  A.  fitchii  A.  excrucians  A.  punctor  C.  inornata 

Number  of 


Date 

collections 

BF 

NBF 

BF 

NBF 

BF 

NBF 

BF 

NBF 

BF 

NBF 

BF 

NBF 

June  18 

7 

0 

0 

4 

1 

65 

50 

3 

1 

0 

2 

0 

0 

July  3 

5 

0 

1 

4 

1 

87 

39 

4 

4 

28 

10 

0 

2 

July  4 

6 

0 

0 

1 

0 

46 

0 

0 

0 

2 

3 

0 

0 

July  10 

9 

0 

0 

0 

0 

14 

8 

0 

0 

1 

4 

0 

0 

July  1 1 

2 

0 

0 

0 

0 

49 

10 

1 

0 

112 

18 

10 

6 

July  14 

5 

0 

0 

0 

0 

4 

0 

0 

0 

3 

2 •• 

1 

0 

July  23 

7 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

2 

3 

July  26 

7 

10 

13 

0 

0 

3 

0 

0 

0 

12 

12 

3 

2 

July  30 

5 

43 

32 

0 

0 

0 

0 

0 

0 

12 

5 

0 

0 

July  31 

6 

208 

172 

0 

0 

0 

0 

0 

0 

0 

0 

48 

8 

August  9 

6 

121 

66 

0 

0 

0 

0 

0 

0 

0 

0 

18 

3 

August  12 

3 

59 

42 

0 

0 

0 

0 

0 

0 

0 

0 

4 

1 

August  13 

5 

41 

67 

0 

0 

0 

0 

0 

0 

0 

4 

8 

1 

August  21 

2 

4 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Table  3.  Number  of  blood-fed  (BF)  and  non-blood-fed  (NBF)  female  Ceratopogonidae 

collected  in  the  bait  trap  in  44  of  75  collections  from  June  18  to  August  21,  1974. 


Date 

Number  of 
collections 

C.  yukonensis 

C.  obsoletus 

BF 

NBF 

BF 

NBF 

June  18 

7 

2 

0 

0 

1 

July  4 

6 

8 

3 

0 

0 

July  10 

9 

47 

40 

27 

0 

July  3 1 

6 

44 

10 

0 

0 

August  9 

6 

11 

3 

0 

0 

August  12 

3 

367 

74 

0 

0 

August  13 

5 

39 

54 

0 

0 

August  2 1 

2 

2 

3 

0 

0 
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Table  4.  Number  of  blood-fed  (BF)  and  non-blood-fed  (NBF)  female  Tabanidae  collected 
in  the  bait  trap  in  75  collections  made  from  June  18  to  August  21,  1974. 


Species 

Feeding  status 
BF 

NBF 

Chrysops  carbonarius  Osten  Sacken 

0 

1 

Chrysops  frigidus  Osten  Sacken 

0 

37 

Chrysops  furcatus  Osten  Sacken 

15 

53 

Chrysops  mitis  Osten  Sacken 

2 

3 

Haematopota  americana  Osten  Sacken 

1 

0 

Hybomitra  affinis  (Kirby) 

17 

108 

Hybomitra  frontalis  (Walker) 

2 

15 

Hybomitra  metabola  (McDunnough) 

0 

11 

Hybomitra  lanifera  (McDunnough) 

2 

30 

Hybomitra  lasiophthalma  (Macquart) 

1 

0 

Hybomitra  nuda  (McDunnough) 

0 

7 
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Divers  can  be  used  successfully  in  identifying,  by  touch,  characteristics  of  the  riverbed, 
retrieving  bottom  material,  and  selecting  locations  for  the  placement  of  sampling  equipment 
in  water  velocities  of  less  than  2 m/sec.  Divers  were  unable  to  estimate  spring  populations  of 
black  flies  or  to  scan  the  riverbed  in  the  silt-laden  Athabasca  River  in  Alberta  using  a closed- 
circuit  television  system.  Retrieval  of  samples  of  black  fly  larvae  from  rapids  and  deep  fast- 
water  channels  ( > 2 m/sec)  were  not  possible. 

Dans  les  rivieres  ou  la  vdocitd  du  courant  est  moindre  que  2 m/sec,  des  plongeurs  permettent  de  reconnoitre  entouchant  les 
caracteristiques  du  lit,  d’obtenir  des  dchantillons  du  lit,  et  de  sdectionner  I’emplacement  d’dqpipments  d’dchantillonnage.  En 
eau  troublee  les  plongeurs  n’ont  pu  estimer  les  populations  printanieres  des  mouches-noires  ou  de  scruter  le  lit  de  la  riviere 
Athabasca  a I’aide  d’un  systeme  fermtf  de  television.  De  plus  en  courant  de  plus  de2  m/sec,  les  plongeurs  n ’ont  pas  rdussi  a rd- 
cupfrer  des  (tchantillons  des  stades  larvaires  de  mouches-noires. 


INTRODUCTION 

Sampling  the  biota  of  large  rivers,  such  as  the  Athabasca  in  Alberta,  is  necessary  to  evaluate 
population  and  control  studies.  At  present,  no  reliable  quantitative  methods  exist.  The  difficulties 
in  large  rivers  are  due  to  the  depth  and  velocity  of  water  and  to  the  turbidity. 

Methods  of  sampling  now  available  can  be  used  only  to  obtain  population  indices.  In  the 
Athabasca  River,  sampling  for  black  fly  larvae  has  been  accomplished  in  deep  water  by  using 
a boat  to  place  artificial  substrates  for  larval  attachment  (Depner  unpublished,  Fredeen  1974). 
Resident  populations  of  non-target  organisms  living  on  or  in  the  bottom  were  sampled  by  dis- 
turbing the  bed  material  and  catching  the  released  organisms  (Depner  unpublished).  However, 
investigators  are  limited  to  depths  in  which  they  can  safely  stand  for  the  period  required  for 
sampling. 

The  technique  of  using  artificial  substrates  (Depner  unpublished,  Fredeen  1974)  for  estimat- 
ing larval  populations  is  limited  because  it  measures  drifting  populations.  Even  though  this  is 
an  index  of  the  sessile  populations,  the  exact  location  and  size  of  these  populations  cannot  be 
determined  precisely.  Thus,  it  was  felt  that  a technique  of  scanning  attached  larvae  under 
natural  conditions  and  correlating  these  population  levels  and  locations  to  those  identified 
using  artificial  substrates  was  required. 

The  feasibility  of  using  closed-circuit  television  operated  by  a professional  diving  team  to 
scan  the  riverbed  was  investigated  in  an  attempt  to  locate  sessile  black  fly  larvae  in  the  Athabasca 
River.  This  evidence  would  have  been  useful  in  pinpointing  areas  of  black  fly  larval  attachment 
in  the  river  for  correlation  with  other  sampling  methods  in  estimating  the  effect  of  control 
studies  on  black  flies  and  other  organisms. 
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MATERIALS  AND  METHODS 

The  tests  described  here  were  conducted  on  the  Athabasca  River  in  northern  Alberta.  River 
velocity  varied  from  0 to  2 m/sec  with  a flow  rate  of  about  570  m3  /sec  and  turbidity  at  >14 
JTU  (Jackson  Turbidity  EFnits)  on  May  8 and  9,  1975.  The  weather  was  generally  clear  with 
air  temperature  of  12  C and  minimal  wind. 

Two  significant  major  requirements  are  necessary  for  conducting  studies  of  this  nature  on 
large  rivers:  First,  trained  professional  divers  and  second,  a maneuverable  boat  or  platform 
from  which  to  operate.  A crew  of  three  professional  divers  complete  with  self-contained  under- 
water breathing  apparatus  (Scuba),  the  necessary  safety  equipment,  and  direct  boat-to-diver 
audio  communication  equipment  was  contracted.  The  aluminum  boat  used  in  the  operation 
had  a 7-m  hull  and  a 350-hp  inboard  engine,  which  powered  a Berkely  jet-drive  unit.  Such  a 
craft  has  the  necessary  stability,  carrying  capacity,  and  maneuverability  in  fast- flowing  water. 

In  addition,  the  jet  drive  allows  access  to  shallow  areas  if  necessary.  In  all  situations,  when 
divers  were  working  in  the  water,  the  boat  was  securely  anchored. 

A three-diver  team  is  the  minimum  for  such  an  operation;  one  man  dives,  one  controls  the 
safety  line,  and  the  third  is  responsible  for  diver-boat  communication. 

Diver  Examination  of  Bed  and  Sample  Collection 

By  means  of  audio  connection  and  by  sense  of  touch,  the  divers  were  able  to  describe  bottom 
topography  and  composition  of  the  riverbed  {i.e.,  mud,  sand,  rock,  sizes  of  rocks,  etc.)  in  highly 
turbid  water.  In  clear  or  very  slightly  turbid  water,  an  underwater  camera  or  television  assembly 
could  be  used. 

The  divers  were  equipped  with  a coarse  mesh  bag  for  collecting  larger  bulk  samples.  This  bag 
was  connected  to  a separate  line  to  allow  for  independent  retrieval  of  collections.  For  collecting 
biological  material,  the  coarse  mesh  bag  was  replaced  by  one  with  a fine  mesh  ( 1 2 strands  /cm) 
which  permitted  the  retention  of  organisms  as  small  as  second-instar  black  fly  larvae.  Sample 
collection  was  attempted  at  several  locations  in  both  shallow  water  (1.3  m deep)  and  in  deep 
water  (up  to  5 m)  at  velocities  up  to  1 m/sec  at  slow-water  sites,  and  above  1 m/s ec  at  faster 
flowing  sites.  In  shallow  water,  only  snorkel  equipment  was  used,  whereas  in  deep  water  Scuba 
equipment  was  necessary. 

Underwater  Television  for  Riverbed  and  Insect  Examination 

A small  portable  Sony  television  camera  in  a waterproof  case,  connected  to  a video-tape 
recorder  and  monitor  on  the  boat  was  used  in  this  test.  Light  source  consisted  of  four  flood 
lamps  attached  to  the  camera  case.  Power  was  supplied  by  a 1500-W  portable  gasoline-powered 
generator  in  the  boat. 

The  equipment  was  evaluated  in  several  locations  along  the  river  in  shallow  and  deep  water 
of  varying  velocities. 


RESULTS  AND  DISCUSSION 

Diver  Examination  of  Riverbed  and  Sample  Collection 

The  reaches  of  the  Athabasca  River  located  beyond  100  km  downstream  of  the  town  of 
Athabasca  are  known  to  have  high  populations  of  the  black  fly  Simulium  arcticum  and  for 
this  reason  attempts  at  sample  retrieval  were  made  at  three  points  in  this  area.  It  was  found 
at  every  site  that  the  diver  could  maneuver  successfully  only  in  relatively  quiet  water  (<  1 m/sec). 
The  parts  of  the  river  in  which  these  conditions  exist  are,  however,  not  the  conditions  under 
which  the  larvae  ofN.  arcticum  are  found.  Attempts  to  have  the  diver  work  in  the  deep  channels 
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and  rapids  where  the  water  flows  swiftly  and  where  it  was  hoped  that  black  fly  larvae  could 
be  obtained,  failed  for  two  reasons.  First,  it  was  almost  impossible  to  anchor  the  boat  securely 
in  fast  water  and,  secondly,  the  diver  was  unable  to  control  his  attitude  and  movements  under- 
water. In  one  instance  at  a point  200  km  downstream,  the  boat  was  anchored  in  relatively 
quiet  water  at  the  edge  of  a fast  channel.  The  diver  was  allowed  to  move  back  on  his  safety 
line  to  a point  60  m behind  the  boat.  At  that  point,  he  attempted  to  move  laterally  into  the 
fast  water  of  the  channel.  Each  of  several  attempts  was  unsuccessful  as  he  was  immediately 
swept  back  into  quiet  water  with  no  more  than  minimal  and  momentary  penetration  of  the 
faster  water.  These  attempts  were  at  the  expenditure  of  much  human  energy,  and  also  resulted 
in  severe  buffeting  of  the  diver. 

After  this,  attempts  were  made  to  obtain  samples  by  wading  in  chest-deep  water.  These 
attempts  were  in  an  area  of  high  larval  black  fly  populations,  as  indicated  by  the  attachment 
of  larvae  to  artificial  substrates  in  other  work  that  was  going  on  at  the  same  time. 

In  all  situations,  the  rocks  recovered  by  the  diver  were  not  clean  but  were  covered  with 
algae,  and  were  therefore  not  suitable  as  attachment  sites  for  S.  arcticum  larvae.  It  was  evident 
in  this  section  of  the  river  that  the  area  in  which  the  rocks  were  scoured  clean  by  high  current 
velocities  could  not  be  reached.  Other  bottom-dwelling  organisms  were  obtained,  but  numbers 
were  low  since  many  were  carried  away  by  the  current  during  transfer  to  the  sample  bag. 

Although  the  divers  were  not  successful  in  faster  waters,  they  were  valuable  in  the  identifi- 
cation of  the  riverbed  material  and  in  the  selection  of  locations  for  the  placement  of  sampling 
equipment.  It  is  important  that  these  are  placed  so  as  not  to  be  influenced  by  abnormal  hydro- 
logical  phenomena  that  would  bias  any  results  obtained  from  such  equipment. 

We  are  confident  that,  through  a cooperative  effort,  a towable  underwater  sled  with  control- 
lable hydrofoils  operated  by  the  diver  could  be  developed  for  use  in  fast  flowing  turbid  rivers. 

Underwater  Television  for  Bed  and  Insect  Examination 

In  above-surface  tests,  the  television  equipment  functioned  well  and  picture  quality  on  the 
monitor  was  excellent.  The  resolution  was  sufficient  to  identify  floating  objects  such  as  small 
sticks  and  bubbles.  However,  no  resolution  was  attainable  in  the  picture  when  the  camera  was 
submerged.  The  lack  of  visibility  was  uniform,  whether  working  in  the  main  current  or  in  quiet 
shallow  water,  regardless  of  depth. 

The  turbidity  of  the  water  (14  JTU)  was  far  too  great  for  penetration  by  the  artificial  lights. 
In  addition,  significant  reflection  of  light  from  the  water-borne  silt  particles  effectively  blinded 
the  camera  and  registered  on  the  monitor  as  a featureless  flickering. 

CONCLUSIONS 

Highly  turbid  and  fast  flowing  rivers  pose  significant  problems  to  biologists  and  hydrologists 
in  the  systematic  evaluation  of  phenomena  that  affect  aquatic  biology.  Divers  can  be  used  suc- 
cessfully in  identifying,  by  touch,  characteristics  of  the  riverbed  at  lower  current  velocities. 
However,  research  is  needed  to  design  equipment  to  make  it  possible  for  divers  to  work  in  faster 
flowing  water.  Similarly,  procedures  and  equipment  must  be  developed  for  recovery  of  insect 
material,  especially  black  fly  larvae,  from  riverbeds  in  deep,  fast  flowing  water. 

The  use  of  closed-circuit  underwater  television  is  impractical  in  very  turbid  rivers  because  of 
reflection  and  lack  of  penetration  of  light  from  auxiliary  sources. 
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Six  species  of  this  genus  ( type  species  — Trichopselaphus  subiridescens  Chaudoir,  1843)  are 
arrayed  in  two  groups:  magnificus  group  — T.  gloriosus  new  species  ( type  locality  — BRAZIL, 

S.  Antonio  de  Barra,  Pr.  de  Bahia),  and  T.  magnificus  new  species  ( type  locality  — PERU, 
Satipo);  subiridescens  group  — T.  erwinorum  new  species  (type  locality  — COSTA  RICA, 
Puntarenas,  2.0  km  n Monteverde,  sw  slope  Cerro  Amigos,  1680  m),  T.  meyeri  new  species 
(type  locality  — MEXICO,  Chiapas,  Sierra  de  Colmena,  San  Cristobal  trail  700—762  m);  T. 
minor  Bates,  1882;  and  T.  subiridescens  Chaudoir.  The  genus,  species  groups  and  species  are 
described  and  characterized  by  illustrations  of  habitus  and  character  states  of  adults.  The  fol- 
lowing hypotheses  about  evolution  of  the  genus  are  presented.  Probable  monophyly  of 
Trichopselaphus  is  established  on  the  basis  of  this  combination  of  apotypic  character  states: 
form  pterostichoid,  body  sub-terete  in  cross  section;  pronotum  cordate  or  sub  cor  date;  front 
tibia  thickened,  apical  margin  sinuate;  middle  tarsi  of  males  without  ventral  adhesive  vestiture; 
elytra  subiridescent,  microsculpture  meshes  transverse;  dorsum  with  metallic  reflection.  The 
sister  group  is  not  specified  but  is  probably  either  an  extant  species  group  of  Selenophorus  or 
a genus  closely  related  to  Selenophorus.  A reconstructed  phytogeny  is  provided,  based  on 
analysis  of  transformation  series  of  23  characters,  with  major  structural  changes  involving 
mouthparts  (mandibles,  and  form  and  proportion  of  maxillary  palpomeres),  form  of  the  apex 
of  the  male  median  lobe,  structure  of  the  ovipositor  and  associated  abdominal  sclerites  (sternum 
8,  sternum  10,  valvifer,  and  stylomere  2),  and  form  of  the  hind  legs  of  males.  Sexual  dimorphism 
is  striking  in  T.  minor  and  T.  subiridescens,  involving  intraspecific  differences  in  body  size, 
head  size,  form  of  pronotum,  and  form  of  hind  legs.  Relatively  larger  size  of  males  suggests 
that  sexual  behaviour  may  involve  male  /male  combat;  form  of  the  hind  legs  of  males  suggests 
a distinctive  way  of  holding  females  during  copulation.  Various  features  suggest  that  adults 
are  specialized  for  life  on  the  floor  of  tropical  forests,  burrowing  either  in  compact  litter,  or 
in  soil:  transverse  microsculpture,  sub  cylindrical  body,  expanded  fore  tibiae,  absence  of  ad- 
hesive vestiture  from  the  middle  tarsi  of  males,  and  relatively  large  prothorax.  Limited  diversity 
and  divergence,  pattern  of  geographical  distribution,  and  pattern  of  holomorphological  simil- 
arities of  adults  including  inferred  relationships  to  selenophorine  Harpalini,  suggest  that  Tri- 
chopselaphus arose  in  South  American  tropical  lowland  forest  in  the  pre-Pliocene  time.  A 
vicariance  pattern  developed  when  one  lineage  dispersed  to  Middle  America,  probably  cross- 
ing salt  water  barriers,  with  the  South  American  stock  giving  rise  to  the  magnificus  group, 
and  that  of  Middle  American  giving  rise  to  the  subiridescens  group.  The  South  American 
stock  produced  two  known  species.  The  Middle  American  stock  developed  a second  vicariance 
pattern,  with  the  lower  Middle  American  stock  producing  T.  erwinorum,  and  that  of  Nuclear 
Middle  American  giving  rise  to  ancestral  T.  meyeri-minor-subiridescens.  Development  of  an 
unknown  barrier  probably  divided  the  range  of  the  latter  stock,  producing  two  groups,  one  of 
which  gave  rise  to  T.  meyeri,  and.the  other  to  ancestral  T.  minor-subiridescens.  Subsequently, 
dispersal  of  the  latter  stock  produced  the  last  vicariance  pattern,  with  ancestral  T.  minor  in 
Nuclear  Middle  America,  and  ancestral  T.  subiridescens  isolated  in  islands  in  Lower  Middle 
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America.  In  late  Pleistocene-Holocene  time,  T.  subiridescens  extended  its  range  northward  to 
Guatemala  in  Middle  America,  and  southward  to  nearly  the  southern  edge  of  the  tropics,  in 
South  America. 

Seis  especies  de  este  gdnero  (tipo  Trichopselaphus  subiridescens  Chaudoir,  1843),  estdn  distribuidas  en  dos  grupos  - el 
grupo  magnificus  - T.  gloriosus  nueva  especie  (tipo  localizado  en  BRASIL,  S.  Antonio  de  Barra,  Pr.  de  Bahia),  y T.  magnificus 
nueva  especie  (tipo  localizado  en  PERU,  Satipo).  El  grupo  subiridescens  - T.  erwinorum,  nueva  especie  (tipo  localizado  en 
COSTA  RICA,  Puntarenas,  a 2.0  km  norte  de  Mont  ever  de,  falda  suroeste  de  Cerro  Amigos,  a 1860  metros),  el  T.  meyeri 
nueva  especie  (tipo  localizado  en  MEXICO,  Chiapas,  Sierra  de  la  Colmena,  a 700-  762  metros  del  camino  de  San  Cristdbal), 
et  T.  minor  Bates,  1882,  y el  T.  subiridescens  Chaudoir.  El  gdnero,  los  grupos  de  especies  y las  especies  estdn  representadas  y 
caracterizadas  por  medio  de  ilustraciones  de  sus  costumbres  y de  las  caracteristicas  del  ambiete  de  los  adultos.  A continuation 
se  presenta  una  hipotesis  sobre  la  evolucion  de  los  generos.  La  posibilidad  de  que  exista  la  monofilia  entre  los  Trichopselaphus, 
esta  establecida  sobre  la  base  de  una  combinacion  apotica  del  ambiente  incluida  en  el  generico  diagnostico.  Su  grupo  mas 
allegado  no  se  especifica,  pero  debe  ser  6 un  grupo  de  especie  existente  de  Selenophorus  6 un  genero  muy  parecido  a estos. 

Una  filogeni'a  reconstruida  es  presentada,  basada  en  los  analisis  de  las  series  de  transformaciones  de  23  caracteristicas,  con 
cambios  estructurales  importantes  implicando  a las  partes  de  la  boca  (las  mandibulas  y la  forma  y proporcion  de  los  palpo- 
meres  maxilares),  a la  forma  del  apice  del  lobulo  mediano  del  macho,  a la  escructura  del  ovipositor  y sus  placas  abdominales 
adyacentes,  (el  esternon  octavo,  el  esternon  de'cimo,  el  valvificador  y el  stylomere  2),  y ala  forma  de  las  patas  traseras  de 
los  machos.  El  dimorfismo  sexual  es  muy  notable  en  T.  minor  y subiridescens,  implicando  las  diferencias  intraespecficas  en 
el  tamaho  del  cuerpo,  la  cabeza,  la  forma  del  pronotum  y la  de  las  patas  traseras.  El  hecho  de  que  el  tamaho  de  los  machos 
sea  relativamente  mas  grande,  tiende  a indicar  que  la  conducta  sexual  involucraria  luchas  entre  los  machos;  la  forma  de  las 
patas  traseras  de  ellos  indican  una  manera  determinada  de  sujetar  la  hembra  durante  el  coito.  Varios  aspectos  fisionomicos 
sehalan  el  hecho  de  que  los  adultos  estdn  dotados  para  poder  vivir  en  el  suelo  de  los  bosques  tropicales,  y para  amadrigarse 
ya  bien  sea  en  los  deshechos  humedosy  compactos  o en  la  tierra;  estos  son  la  micro-escultura  transversal,  la  forma  del  cuerpo 
sub-cili'ndrico,  las  tibiae  delanteras  extendidas,  el  carecimiento  de  las  vestiduras  adhesivas  desde  los  tarsi  centrales  de  los 
machos  y el  tamaho  relativament  grande  del  pro-torax. 

La  diversidad  y la  divergencia  limitadas,  la  norma  en  que  se  encuentra  la  distribucion  geografica  y la  semajanza  holomor- 
fologicas  de  los  adultos,  incluyendo  las  relaciones  inferidas  en  los  selenophorine  Harpalini,  insinuan  que  los  Trichopselaphus 
surgieron  de  los  suelos  llanos  de  los  bosques  tropicales  de  la  America  del  Sur  durante  la  era  Cenozoica.  Un  modelo  parecido 
se  desarrollocuando  un  linaje  se  disperso  hasta  la  America  Meridional,  probablemente  durante  una  travesia  en  aguas  saladas, 
con  una  clase  parecida  al  de  la  America  del  Sur,  dando  origen  al  grupo  magnificus  y el  modelo  de  la  America  Meridional  dando 
origen  al  grupo  subiridescens.  La  estirpe  de  la  America  del  Sur  produjo  dos  especies  conocidas.  La  de  la  American  Meridonal 
cero  un  segundo  modelo  con  el  mas  bajo  de  la  America  Meridional  produciendo  T.  erwinorum,  y el  model  Nuclear  de  la 
America  Meridional  dio  origen  al  ancestral  T.  meyeri-minor-subiridescens. 

El  desarrollo  de  una  barrera  desconocida  probablemente  dividio  la  serie  de  esta  ultima  estirpe,  produciendo  dos  grupos. 
uno  de  ellos  dio  origen  a T.  meyeri  y el  otro  al  ancestral  T.  minor-subiridescens  Por  consiguiente,  la  dispersion  de  la  ultimo 
modelo  con  ancestral  T.  minor  en  el  Nucleo  de  la  America  Meridional  y con  ancestral  T.  subiridescens  en  islas  en  la  part 
baja  de  la  America  Meriodional.  A fines  de  la  epoca  Pleistocene-Holocene,  T.  subiridescens  extendio  su  tango  hacia  el  norte 
de  Guatemala  6 hacia  el.  sur  hasta  casi  el  borde  de  los  tropicos  en  la  America  del  Sur  pro  done  esta  unida. 

INTRODUCTION 

Systematists  are  drawn  to  study  groups  of  organisms  whose  members  are  either  pleasing 
to  the  eye  and  thus  a delight  to  examine,  or  whose  included  taxa,  though  the  members  are 
plain,  are  numerous  and  difficult  to  distinguish,  and  thus  present  a challenge  to  both  one’s 
discriminatory  ability  and  to  one’s  perseverance.  Most  harpaline  genera  are  in  the  latter 
category.  However,  there  are  exceptions,  and  Trichopselaphus  is  one;  the  adults  are  pleasingly 
proportioned  and  some  are  brilliantly  colored. 

Preliminary  study  showed  that  adults  of  two  species  (T.  minor  Bates  and  T.  subiridescens 
Chaudoir)  exhibited  sexual  dimorphism  in  form  of  the  pronotum,  which,  as  far  as  I know,  is 
unique  in  Carabidae.  Further,  adults  of  these  species  also  exhibited  sexual  dimorphism  in  the 
hind  femora,  a feature  unique  in  the  Tribe  Harpalini.  These  characters  rendered  the  group  of 
more  than  usual  interest.  Additionally,  at  first  glance,  the  group  offered  characters  that  seemed 
to  form  clear-cut  phenoclines,  so  it  seemed  especially  suitable  for  phylogenetic  analysis. 

Zoogeographically,  the  range  of  Trichopselaphus  spans  both  South  and  Middle  America, 
so  I thought  its  species  might  provide  a model  for  discussion  of  dispersal  and  vicariance  in 
relation  to  these  land  masses. 
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What  most  sharply  focussed  my  attention  on  the  group,  however,  was  the  discovery  of  the 
first  specimen  that  I had  ever  seen  of  T.  meyeri,  new  species.  This  individual  was  collected  by 
my  friend  and  former  graduate  student,  Peter  A.  Meyer,  on  a wet,  steep  mountainside  in 
Chiapas,  Mexico,  and  was  one  of  eight  specimens  that  he,  our  guide  and  I were  able  to  find 
in  a long,  sodden  day  of  walking  on  steep,  slippery  limestone  trails  in  magnificent  montane 
tropical  forest,  and  searching  through  leaf  litter  and  fallen  logs  for  carabids.  When  I saw  the 
specimen,  I knew  it  represented  an  undescribed  species.  It  seemed  so  distinctive,  in  fact,  that 
I arrived  at  the  generic  identification  in  the  field  only  by  a process  of  elimination.  Thus,  both 
the  day  and  the  beetle  were  memorable.  All  of  these  factors  induced  me  to  devote  considerable 
time  and  effort  to  study  of  the  species  of  Trichop  selaphus. 

Included  in  this  paper  are  the  following:  diagnoses  and  descriptions  of,  and  keys  to,  the 
taxa  (the  genus,  two  species  groups,  and  four  new,  and  two  previously  described  species), 
photographs  illustrating  habitus,  line  drawings  illustrating  selected  diagnostic  features,  geo- 
graphical ranges,  and  phylogenetic  relationships,  and  development  of  phylogenetic  and  zoo- 
geographic hypotheses  to  establish  relationships  of  the  species.  The  classification  is  based  on 
this  phylogenetic  analysis. 

This  paper  is  part  of  a series  that  will  treat  all  of  the  selenophorines  of  Middle  America. 

To  date,  two  papers  have  been  published  on  Aztecarpalus  Ball,  (Ball,  1970,  and  1976),  and 
one  by  Shpeley  and  Ball  is  in  press,  dealing  with  the  species  and  relationships  of  Anisocnemus 
Chaudoir. 


MATERIALS  AND  METHODS 

Material.  — The  physical  basis  of  this  paper  is  490  adults  of  Trichop  selaphus,  most  of 
which  represent  T.  minor  Bates  and  T.  subiridescens  Chaudoir.  I also  examined  type  material 
of  these  two  species. 

Sources  of  the  material  are  collections  of  the  following  institutions  and  individuals,  indicated 
in  the  text  by  the  associated  abbreviations. 

AMNH  Department  of  Entomology,  American  Museum  of  Natural  History,  Central 
Park  West  at  79th  Street,  New  York,  New  York  10024; 

BMNH  Department  of  Entomology,  British  Museum  (Natural  History)  London, 

England  SW7  5BD; 

CAS  Department  of  Entomology,  California  Academy  of  Sciences,  Golden  Gate 
Park,  San  Francisco,  California  94118; 

CNC  Canadian  National  Collection  of  Insects,  Biosystematics  Research  Institute, 
Research  Branch,  Agriculture  Canada,  Ottawa,  Ontario  K1A  0C6; 

FSCA  Florida  State  Collection  of  Arthropods,  Box  1269,  Gainesville,  Florida  32601; 

JNV  Collection  of  J.  Negre,  9,  Boulevard  de  Lesseps,  78— Versailles,  France; 

MCZ  Museum  of  Comparative  Zoology,  Harvard  University,  Cambridge, 

Massachusetts  02138 

MNHP  Entomologie,  Museum  National  d’Histoire  Naturelle,  Paris,  France; 

MZSP  Museu  de  Zoologia  da  Universidade  de  Sao  Paulo,  Caixa  Postal  7172,  04263, 

Sao  Paulo,  Brasil; 

UASM  Strickland  Museum,  Department  of  Entomology,  University  of  Alberta, 
Edmonton,  Alberta  T6G  2E3; 

USNM  Department  of  Entomology,  United  States  National  Museum  of  Natural 
History,  Smithsonian  Insitution,  Washington,  D.C.  20560. 

Borrowed  material  was  returned  to  the  appropriate  lending  institutions.  The  holotype  of 
T.  meyeri,  and  one  paratype  of  T.  gloriosus  were  deposited  in  the  United  States  National 
Museum  of  Natural  History. 
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Methods.  — Taxonomic  principles,  criteria  for  ranking  of  species-group  taxa,  and  general 
working  methods  employed  were  the  same  as  explained  previously  (Ball  1970,  1972,  and 
1975;  and  Ball  and  Negre,  1972),  and  are  not  repeated  here. 

Measurements  were  used  to  indicate  variation  in  size  and  in  proportions.  The  following 
measurements  were  made,  using  an  ocular  micrometer,  in  a Wild  Stereobinocular  microscope, 
at  a magnification  of  25X: 

length  of  head  - linear  distance  from  base  of  left  mandible  to  posterior  margin  of  left 
compound  eye; 

width  of  head  — maximum  linear  distance  across  head,  including  compound  eyes; 
maxillary  palpus,  length  of  article  3 — maximum  linear  distance  from  base  to  apex; 
maxillary  palpus,  length  of  article  4 — maximum  linear  distance  from  base  to  apex; 
length  of  pronotum  — linear  distance  from  anterior  to  posterior  margin,  measured  along 
the  mid-line; 

distance  of  lateral  seta  of  pronotum  from  anterior  margin  — linear  distance  from  the  an- 
terior margin  of  the  setal  socket  on  the  left  side  of  the  pronotum  to  the  anterior  margin; 
width  of  pronotum  at  apex  — maximum  linear  distance  between  anterior  angles,  measured 
at  right  angles  to  the  mid-line; 

pronotum,  maximum  width  — greatest  linear  transverse  distance,  measured  at  right  angles 
to  the  mid  line; 

width  of  pronotum  at  base  — maximum  linear  distance  between  posterior  angles,  measured 
at  right  angles  to  the  mid-line; 

length  of  elytra  — linear  distance  from  basal  ridge  to  apex  of  left  elytron  (or  right,  if  the 
latter  was  longer); 

length  of  hind  femur  — maximum  linear  distance  from  base  to  apex,  measured  on  the 
anterior  surface  (this  is  the  surface  that  is  ventrally  directed,  with  the  leg  flattened 
against  the  body); 

width  of  hind  femur  — maximum  linear  distance  measured  at  right  angles  to  long  axis  of 
femur,  from  dorsal  to  ventral  margin,  on  the  anterior  surface  (with  the  anterior  surface 
facing  ventrally,  the  dorsal  and  ventral  margins  are  directed  anteriorly  and  posteriorly, 
respectively). 

These  measurements  were  combined  in  ratios  or  added  as  follows: 

SBL  — standardized  body  length:  sum  of  length  of  head,  pronotum  and  elytra; 

MP:  1-3  / 1-4  — maxillary  palpus,  length  of  article  3 / length  of  article  4; 
hF:  w/1  — hind  femur,  width/length; 

Hw/Pw  — width  of  head/width  of  pronotum; 

P:  1/w  — pronotum:  length/width; 

P:  Sd/1  — pronotum:  distance  of  lateral  seta  from  anterior  margin/length; 

P:  wA/wB  — pronotum:  width  at  apex/width  at  base; 

Pl/El  — length  of  pronotum/length  of  elytra. 

Dissections  were  made  using  standard  techniques.  Genitalia  and  other  small  structures  were 
preserved  in  glycerine,  in  microvials,  pinned  beneath  the  specimen  from  which  the  parts  had 
been  removed.  Larger  parts  were  glued  to  cards,  and  pinned  beneath  the  specimens  from  which 
they  had  been  removed. 

CLASSIFICATION 
Trichopselaphus  Chaudoir 

Trichopselaphus  Chaudoir,  1843:  399.  — Lacordaire,  1854:  283—286.  - Horn,  1881:  180. 
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Bates,  1882:  64.  — Tschitscherine,  1900:  343,  351.  — Csiki,  1932:  1080.  — van  Emden, 

1942:40,  72.  - 1953:  515,  518.  - Noonan,  1976:  42.  - Reichardt,  1977:  429.  - Shpeley 

and  Ball,  1978  (in  press). 

TYPE  SPECIES  (by  monotypy).  — Trichopselaphus  subiridescens  Chaudoir,  1843. 

This  genus  was  established  for  T.  subiridescens  Chaudoir,  1843,  and  the  species  was  based, 
evidently,  on  a female  (Chaudoir  did  not  mention  the  highly  characteristic  male  hind  femora, 
and  described  the  hind  tibia  as  slender,  only),  without  maxillary  palpi.  The  description  featured 
mouthparts,  but  Chaudoir  noted  that  the  species  was  related  to  Acinopus,  Paramecus,  and 
others,  a conclusion  that  could  have  been  reached  only  if  he  relied  on  similarity  in  body  form 
exhibited  by  members  of  these  genera. 

In  fact,  as  Tschitscherine  (1900:  343)  pointed  out,  the  members  of  Trichopselaphus  are 
pterostichoid  in  body  form.  On  the  basis  of  this,  plus  the  modified  hind  legs  of  males  of 
T.  subiridescens  and  extended  front  tarsi  of  females  of  these  species,  Tschitscherine  placed 
the  genus  in  its  own  subtribe,  named  by  him  Trichopselaphini.  Csiki  (1932:  1080)  followed  this 
assignment.  Van  Emden  (1953:  515)  however,  setting  aside  the  markedly  distinctive  sex- 
associated  features  of  the  species  known  to  him,  recognized  the  correct  relationships  of  the 
genus,  and  assigned  it  to  the  selenophorine  assemblage.  Noonan  (1976:  42)  and  Reichardt 
(1977:  429)  accepted  this  assignment. 

The  following  key  is  modified  from  the  key  to  the  Harpalina  in  Reichardt  (1977:  427—428), 
emphasizing  the  distinguishing  features  of  Trichopselaphus. 


1 

1' 

2 

2' 

3 

3' 

4 

4' 

5 


5' 


(0  ) Elytral  striae  without  setigerous  punctures . 

Genus-group  Harpali  and  Aztecarpalus  Ball. 

Elytron  with  at  least  stria  2 with  small  setigerous  punctures 2. 

(1')  Clypeus  with  anterior  margin  concave,  basal  membrane  of  labrum  more  or 

less  exposed Barysomus  Dejean,  Amblygnathus  Dejean. 

Clypeus  with  anterior  margin  straight  or  slightly  concave,  basal  membrane 
of  labrum  not  exposed  3. 

(2')  Prothorax  elongate  in  front  of  coxae,  distance  from  anterior  margin  of  pro- 
notum  to  anterior  coxal  rim  twice  distance  from  latter  point  to  apex  of 

intercoxal  process  Stenomorphus  Dejean. 

Prothorax  of  normal  proportions,  not  prolonged  anteriorly 4. 

(3')  Basitarsus  of  hind  leg  elongate,  longer  than  tarsomeres  2 + 3 ; elytral  striae 

2,  5,  and  7 with  setigerous  punctures  Seleno- 

phorus  Dejean,  Gynandropus  Dejean,  Athrostictus  Bates,  Discoderus  LeConte. 
Hind  basitarsus  shorter  than  tarsomeres  2 + 3;  elytral  stria  2,  or  striae  2 and  5, 
or  striae  2,  5,  and  7 with  setigerous  punctures 5. 

(4')  Front  tibia  with  outer  apical  angle  prolonged  as  broad  lobe  with  several 
spines;  outer  margin  crenate;  dorsal  surfaces  of  tarsomeres  glabrous;  basi- 
tarsus of  hind  leg  not  much  longer  than  tarsomere  2;  ventral  surface  of  body 
with  sparse  covering  of  short  setae;  body  markedly  convex,  cylindridal  in 

cross  section  Anisocnemus  Chaudoir. 

Front  tibia  with  outer  apical  angle  not  prolonged,  or  prolonged  in  form  of 
sharp  narrow  projection  (Fig.  16 A),  flanked  but  not  terminated  by  spines; 
outer  margin  not  markedly  crenate;  dorsal  surfaces  of  tarsomeres  setulose; 
basitarsus  of  hind  leg  longer  than  tarsomere  2,  almost  as  long  as  2 + 3 (Fig. 
16B);  ventral  surface  of  body  sparsely  setulose;  body  moderately  convex, 
ovoid  in  cross  section  Trichopselaphus  Chaudoir. 
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Relationships  of  Trichop selaphus  to  other  selenophorine  genera  are  best  determined  by  use 
of  apotypic  character  states  that  are  shared  by  the  taxa  being  considered.  Obvious  candidates, 
absence  of  setigerous  punctures  from  stria  7,  and  lack  of  adhesive  vestiture  from  the  middle 
tarsi  of  males,  would  unite  in  a polythetic  group  Stenomorphus,  Anisocnemus,  and  most  of 
the  species  of  Trichop  selaphus.  However,  it  seems  likely  that  these  character  states  were  lost 
or  reduced  independently,  and  it  is  therefore  doubtful  that  they  can  be  used  to  show  relation- 
ships among  these  genera. 

A special  comment  is  required  about  the  relatively  short  hind  basitarsi,  which  also  characterize 
adults  of  these  genera.  This  feature  could  be  plesiotypic,  and  these  genera  thus  descendants  of 
a stock  that  was  ancestral  to  the  selenophorines  with  long  hind  basitarsi.  Or  it  could  be  apotypic^ 
having  evolved  by  reduction  from  the  latter  stock.  If  so,  shortening  might  have  evolved  once 
and  would  constitute  an  apotypic  character  state  for  Anisocnemus,  Stenomorphus,  and  Tri- 
chopselaphus.  Or  it  might  be  apotypic  and  have  evolved  independently  in  the  ancestral  stocks 
of  each  of  these  genera.  I favour  the  third  choice  by  analogy  with  the  previously  discussed 
features,  but  a firm  decision  will  have  to  be  based  on  detailed  study  of  the  characters  of  all  of 
the  selenophorine  genera. 

For  the  present,  I can  only  state  my  belief  that  the  ancestor  of  Trichopselaphus  was  derived 
from  a Selenophorus- like  stock,  whose  adults  were  generalized  in  habitus,  and  inhabited  the 
forest  floor  in  the  lowland  tropics  of  the  New  World. 

The  following  combination  of  external  character  states  is  diagnostic  for  Trichopselaphus  adults: 
setigerous  punctures  in  striae  2 only  (few  individuals),  in  striae  2 and  5,  or  in  striae  2,  5,  and  7; 
pronotum  cordate,  or  subcordate;  front  tibia  thickened,  apical  margin  sinuate  (Figs.  16A  and 
18A),  externally  with  or  without  a projection  terminated  by  a single  spine,  apical  spur  broader 
than  preapical  spur;  hind  basitarsus  of  normal  size,  not  approximating  in  length  tarsomeres  2 
and  3;  front  tarsomeres  expanded  (more  so  in  males  than  in  females),  ventrally  those  of  females 
without  special  vestiture,  those  of  males  with  normal  adhesive  vestiture;  middle  tarsomeres  of 
males  without  adhesive  vestiture;  dorsal  surface  of  pronotum  and  elytra  subiridescent,  micro- 
sculpture meshes  transverse,  narrow. 

Description.  — Form  pterostichoid:  body  sub-terete  in  cross  section,  elongate,  pronotum  cordate  or  sub-cordate. 
Standardized  Body  Length  about  7.0  to  13.0  mm.  (Table  1). 

Color.  Dorsum  black,  or  bright  metallic  green,  coppery,  or  purplish.  Ventral  surface  infuscated  to  black.  Appendages 
black  to  clear  rufous. 

Microsculpture.  Labrum  with  lines  distinct,  meshes  slightly  transverse,  almost  isodiametric.  Clypeus  with  lines  fine, 
meshes  isodiametric  in  females,  transverse  in  males.  Head  with  vertex  with  meshes  fine,  isodiametric  (females)  to  slightly 
transverse,  (males).  Ventral  surface  of  head  with  meshes  transverse,  lines  close  together,  very  fine,  evanescent  in  males,  or 
meshes  isodiametric  (T.  magnificus).  Proepipleuron  and  proepisternum  with  meshes  narrow,  longitudinally  oriented.  Thoracic 
sterna  and  pterothoracic  pleura  with  meshes  narrow,  transverse  (except  meshes  of  mesepisternum  of  T.  gloriosus  specimens 
longitudinally  oriented).  Elytra  with  lines  fine,  meshes  narrow,  transverse,  generally  finer  in  males  than  in  females;  epi- 
pleuron  with  meshes  longitudinally  oriented.  Abdomen  with  meshes  transversely  oriented. 

Luster.  Dorsum  generally  shining,  metallic,  pronotum  and  elytra  with  traces  of  iridescence. 

Head.  Average  for  Selenophori.  Frontal  impressions  punctiform  to  basin-like,  but  without  narrow  lateral  extensions 
to  vicinity  of  compound  eyes.  Clypeus  average.  Eyes  various:  large,  with  paragena  narrower  than  antennal  scape;  or  smaller, 
and  paragena  wider  than  antennal  scape.  Antenna  with  scape  and  pedicel  with  sparse  vestiture  of  short  setae,  in  addition 
to  longer  setae  at  apices  of  these  articles,  or  with  only  longer  apical  setae  (T.  magnificus)',  antennomeres  of  normal  pro- 
portions. 

Labrum.  Larger  than  average  for  selenophorines  (Fig.  13),  apical  margin  distinctly  angularly  notched,  lobes  rounded 
apically. 

Mandibles.  Average  for  Harpalini,  moderately  long,  markedly  curved  apically,  dorsal  surfaces  flat,  dorsal  surface  of  left 
mandible  rugulose  in  apical  0.66;  right  mandible  with  dorsal  surface  strigulose  or  smooth.  Left  mandible  (Fig.  9A  and  10A) 
similar  to  that  of  A ztecarpalus  schaefferi  (Ball,  1970:  Fig.  2a  and  2b),  but  terebra  longer  and  cutting  edge  less  curved; 
terebral  tooth  prominent,  isolated  from  retinacular  ridge  by  deep  groove;  ventral  groove  shallow,  broad.  Right  mandible 
(Fig.  9B  and  10B)  with  terebral  tooth  small,  retinacular  ridge  prominent,  posterior  retinacular  tooth  not  clearly  indicated; 
premolar  tooth  small;  ventral  surface  with  ventral  groove  shallow,  setose. 

Maxillae.  Average  for  Harpalini,  as  in  Fig.  1 1 and  14.  Stipes  unisetose  or  bisetose  (T.  gloriosus,  Fig.  11).  Apical  tooth 
of  lacinia  prominent.  Galea  with  articles  slender,  setose  or  not  (Fig.  11),  palpomere  3 longer  (Fig.  11),  or  shorter  (Fig.  14). 
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Labium.  (Fig.  12  and  15).  Mentum  with  anterior  margin  concave,  edenate.  Prementum  with  ligula  expanded  apically 
(markedly  so  in  T.  gloriosus,  Fig.  12),  bisetose  ventrally,  and  series  of  hairs  dorsally  at  apex.  Paraglossae  glabrous,  shorter 
than  (Fig.  12),  or  longer  than  (Fig.  15),  ligula.  Palpus  with  articles  broad,  terminal  palpomere  hairy,  penultimate  article 
plurisetose,  palpomere  1 with  one  seta  or  several  setae  at  apex  (Fig.  12  and  15). 

Thorax.  Pronotum  as  in  Fig.  1 to  8.  More  or  less  cordate  in  form,  disc  broad,  sloped  rather  steeply  antero-laterally;  an- 
terior and  posterior  margins  shallowly  concave;  lateral  margins  beaded,  more  or  less  sinuate  posteriorly;  anterior  angles 
slightly  obtuse,  postero-lateral  angles  sub-rectangular.  Median  longitudinal  impression  shallow  or  deep  (7.  magnificus)', 
postero-lateral  impression  deep,  narrow,  isolated  from  lateral  margin,  or  broad,  shallow,  and  extended  to  lateral  margin.  Pro- 
sternum sparsely  setose,  apex  of  intercoxal  process  with  several  long  setae. 

Pterothorax  with  metasternum  sparsely  setose. 

Legs.  In  proportion  generally  average  for  Haipalina.  Front  tibia  thickened.  Apical  margin  sinuate,  outer  apical  angle  pro- 
duced or  not  (Fig.  16 A and  18 A)  terminated  by  one  spine,  apical  spur  broader  than  pre-apical  spur.  Middle  tibia  normal,  or 
thickened,  slightly  bowed,  and  more  setose  than  usual  (71  gloriosus).  Hind  femur  and  tibia  normal  (Fig.  16B)  or  in  males  of 
7.  minor  and  7.  subiridescens,  femur  expanded  with  ventral  projection  (Fig.  17  and  18B)  and  tibia  bowed  slightly  or  mark- 
edly. Front  tarsomeres  expanded  in  members  of  both  sexes;  male  with  adhesive  vestiture  on  front  tarsomeres  only,  middle 
tarsomeres  slender  like  hind  tarsomeres.  Basitarsus  of  hind  tarsus  average,  not  approximating  combined  lengths  of  tarso- 
meres 2 and  3. 

Elytra.  Oblong;  sides  straight  medially,  preapically  subsinuate;  apically  and  laterally  sloped  gradually  or  abruptly. 

Humeri  prominent  and  toothed  (Fig.  1)  or  rounded  (Fig.  2 to  8).  Striae  various:  of  average  depth  with  intervals  slightly  con- 
vex; or  deeper,  with  intervals  markedly  convex;  scutellar  stria  of  average  length,  or  markedly  reduced.  Stria  2 with  five  or 
more  setigerous  punctures;  stria  5 with  few  setigerous  punctures,  in  most  specimens  with  one  or  two  nea ' base  and  on^  or 
two  near  apex,  or  stria  5 impunctate;  stria  7 with  five  or  more  punctures  (7.  gloriosus),  or  impunctate. 

Hind  Wings.  Reduced  (7.  gloriosus),  or  of  normal  length  and  with  venation  normal  for  Harpalina.  Oblongum  cell  large, 
wedge  cell  narrow. 

Abdomen.  Sterna  average  for  Harpalina;  surfaces  sparsely  setose. 

Male  genitalia.  Median  lobe  with  dorsal  membranous  area  extensive.  Ostium  of  internal  sac  dorsal.  Apical  area  simple 
(Fig.  19A),  with  small  dorsal  projection  (Fig.  20A)  or  hypertrophied  (Fig.  21  and  22A).  Internal  sac  with  armature  various 
(Fig.  20C  and  D,  and  Fig.  22A). 

Ovipositor  and  associated  sclerites.  Tergum  8 as  in  Fig.  26A  average  for  Harpalina.  Sternum  8 with  apodemes  short, 
base  of  each  hemistemite  normally  sclerotized  (Fig.  23A),  or  short,  and  basal  areas  of  hemisternites  reduced  (Fig.  27A), 
or  apodemes  long  (Fig.  24A).  Tergum  10  with  central  area  extensively  and  continuously  membranous  (Fig.  23B),  or  with 
membranous  area  divided  by  narrow  sclerotized  strip  (Fig.  27B).  Sternum  10  extensive,  more  or  less  trigonoid,  with  row  of 
setae  posteriorly  (Fig.  24B)  or  narrow,  sclerotized  strip,  with  setae  postero-laterally  (Fig.  26D),  or  irregularly  sclerotized, 
or  unsclerotized.  Valvifer  average  for  Harpalina,  that  is,  moderately  elongate,  narrowed  posteriorly  and  anteriorly  (Fig.  23C), 
or  shorter  and  broad  apically  and  basally  (Fig.  25D). Stylus  average  for  Harpalina  (Fig.  23C  and  24D),  or  stylomere  2 reduced 
but  blade-like  (Fig.  25D  and  26F),  or  palpiform  (Fig.  27C). 

Larvae.  — Van  Emden  (1942:  40,  72)  characterized  in  a key  to  carabid  larvae  some 
Brasilian  specimens  that  he  assigned  with  doubt  (indicated  by  a question  mark  following  the 
name)  to  T.  subiridescens.  These  specimens  did  not  exhibit  character  states  that  van  Emden 
regarded  as  diagnostic  of  larval  Selenophori. 

Geographical  distribution.  — The  range  of  Trichopselaphus  extends  from  Uruguay  north- 
ward to  the  edge  of  the  tropics,  in  eastern  Mexico  (Fig.  28). 


KEY  TO  ADULTS  OF  THE  SPECIES  OF  TRICHOPSELAPHUS  CHAUDOIR 

J (0  ) Metepisternum  with  lateral  margin  longer  than  anterior  margin;  humerus  of 

elytron  not  toothed 2. 

V Metepisternum  with  lateral  and  anterior  margins  subequal;  humerus  of 

elytron  with  prominent  tooth;  hind  wings  short  stubs 

T.  gloriosus,  new  species,  p.  454. 

2 (1  ) Dorsum  uniformly  colored;  mandible  with  dorsal  surface  shallowly  strigu- 

lose,  apex  of  left  mandible  tapered,  not  notched  (Fig.  10E):  pronotum 
smooth 3. 

2'  Dorsum  of  head  and  pronotum  bright  coppery  green,  elytra  darker,  dull 

greenish;  mandible  with  dorsal  surface  strigulose,  apex  of  left  mandible 
broadened  (Fig.  9D),  shallowly  notehed;  pronotum  with  shallow,  coarse 

punctures,  near  middle  of  anterior  and  posterior  margins  

T.  magnificus,  new  species,  p.  455. 
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(2  ) Pronotum  with  lateral  seta  conspicuously  anterior  to  transverse  line  of  maxi- 


mum width;  anterior  margin  laterally  sparsely  setose  or  glabrous;  anterior 

tibia  without  apico-lateral  projection  (Fig.  16A) 4. 

Pronotum  with  lateral  seta  slightly  anterior  to  transverse  line  of  maximum 
width;  anterior  margin  glabrous;  anterior  tibia  with  apico-lateral  projection 
(Fig.  18  A)  5. 

(3  ) Pronotum  with  anterior  margin  with  row  of  fine  setae  laterally  


T.  meyeri,  new  species,  p.  457. 

Anterior  margin  of  pronotum  glabrous  

T.  erwinorum,  new  species,  p.  456. 

(3')  Paragena  parallel-sided;  male  hind  trochanter  pointed  apically,  hind  femur 

abruptly  widened  before  middle  (Fig.  18)  

T.  subiridescens  Chaudoir,  p.  459. 

Paragena  markedly  narrowed  posteriorly;  male  hind  trochanter  rounded  apic- 
ally, hind  femur  widened  gradually  (Fig.  17)  


T.  minor  Bates,  p.  458. 

The  six  species  are  arranged  in  two  groups,  characterized  below. 


The  magnificus  Group 

Included  are  T.  magnificus,  new  species,  and  T.  gloriosus,  new  species.  Characteristics  of 
adults  are:  dorsal  surface  bicolored,  head  and  pronotum  coppery-green,  elytra  either  bright 
or  dull  green,  left  mandible  with  apex  broadly  truncate;  maxillary  palpus  with  terminal  and 
penultimate  palpomeres  of  average  length,  subequal;  labium  with  paraglossae  not  extended 
to  apex  of  ligula,  latter  widened  apically;  posterior-lateral  impressions  of  pronotum  elongate, 
isolated  broadly  from  lateral  grooves;  elytral  intervals  convex,  striae  deep;  ovipositor  with 
valvifer  large,  tapered  apically,  pointed  or  narrowly  rounded;  stylomere  2 falcate,  blade-like, 
not  reduced. 

Females  only  are  known,  and  the  two  species  differ  strikingly  in  habitus  and  form  of  the 
middle  tibiae.  The  habital  differences  are  generally  correlated  with  wing  loss,  involving  as 
they  do  shortening  of  the  metathorax  and  hence  elytra,  which  cover  the  hind  body.  The 
more  cylindrical  body  form  and  strengthened  sub-carinate  elytral  humeri  of  T.  gloriosus 
females  suggest  that  this  species  might  be  sub-fossorial.  Thus,  T.  gloriosus  is  either  in  an 
adaptive  zone  different  from  that  occupied  by  T.  magnificus,  or  is  more  modified  for  exist- 
ence in  it. 

The  strikingly  modified  middle  tibiae  of  T.  gloriosus  females  are  unlike  those  of  any  other 
member  of  the  genus,  and  this  is  the  only  species  of  Trichop selaphus  whose  members  have 
setigerous  punctures  in  stria  7.  Perhaps  this  is  evidence  that  T.  gloriosus  is  more  distantly  re- 
lated to  the  other  species  of  the  genus  than  is  implied  by  locating  it  in  the  magnificus  group. 
Because  material  is  so  scant  and  subsequent  discovery  of  annectant  forms  seems  likely,  I 
think  it  best  to  be  conservative  taxonomically,  and  not  to  erect  a monobasic  higher  taxon  for 
T.  gloriosus. 

Trichop  selaphus  gloriosus,  new  species 
(Fig.  1,  9A-D,  11,12,  23A-C,  28,  29,  32) 

Specimens  of  this  species  are  easily  recognized  by  characters  in  the  key,  and  by  form  of  the 
middle  tibiae  which  are  expanded,  slightly  flattened,  and  curved.  (Possibly  these  features  are 
characteristic  of  females,  only). 

Description.  - Data  on  variation  in  SBL  and  in  the  ratios  MP:  1-3/ 1-4,  P:  Sd/1,  hF:  \v/l,  Hw/Pw,  P:  1/w,  P:  wA/wB, 
and  Pl/El  are  presented  in  Tables  1 to  8. 
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Form.  More  convex  than  average  for  harpalines,  broad  (Fig.  1). 

Color.  Dorsal  surface  bright  metallic  green,  coppery  postero-medially;  pronotum  wth  disc  coppery-green  laterally,  elytra 
bright  metallic  green  dorsally,  laterally  intervals  8 and  9 purplish;  ventral  surface  rufo-piceous  to  rufous.  Appendages  generally 
dark  rufous,  except  palpi  and  basal  antennomeres  paler  rufous. 

Microsculpture.  Lines  fine,  hardly  visible  at  5 OX.  Clypeus,  central  part  of  frons,  and  lateral  areas  of  pronotum  and  elytra 
with  lines  better  developed,  meshes  slightly  transverse;  posterior  part  of  frons  and  disc  of  pronotum  and  elytra  with  meshes 
narrow  and  transverse. 

Luster.  Shining,  but  not  iridescent. 

Head.  Frontal  impressions  small,  shallow,  punctiform.  Paragena  much  wider  than  antennal  scape. 

Mouthparts.  Mandibles  as  in  Fig.  9A-D.  Maxillae  average  for  genus,  stipes  with  two  setae  near  base  (Fig.  1 1).  Labium  with 
ligula  expanded  apically,  terminal  palpomere  less  globose  than  average  for  genus  (Fig.  12). 

Prothorax.  Pronotum  as  in  Fig.  1,  cordate,  disc  broad,  sloped  rather  steeply  antero-laterally;  anterior  and  posterior  margins 
shallowly  concave;  lateral  margins  beaded,  markedly  sinuate  posteriorly;  anterior  angles  slightly  obtuse,  posterior  angles  sub- 
rectangular.  Median  longitudinal  impression  shallow;  postero-lateral  impressions  narrow,  linear,  shallow;  marginal  grooves 
rather  broad. 

Pterothorax.  Metastemum  sparsely  setose,  reduced;  metepistemum  with  anterior  and  outer  lateral  margins  subequal. 

Legs.  Anterior  femur  with  ventral  surface  broadly  concave,  flanked  anteriorly  and  posteriorly  by  rather  narrow  ridge. 
Anterior  tibia  apically  with  about  eight  broad  spines  on  lateral  surface.  Middle  tibia  curved,  slightly  explanate  and  flattened 
laterally;  anterior  surface  with  four  rows  of  finer  setae,  in  addition  to  thicker  marginal  setae.  Posterior  tibia  less  explanate 
than  middle  tibia,  less  curved,  but  with  rows  of  fine  setae. 

Elytra.  Fused  along  suture,  strongly  and  abruptly  downcurved  laterally,  apical  declivity  steep;  lateral  margins  bowed  medially, 
clearly  sinuate  preapically.  Basal  groove  almost  straight,  humeral  angle  prominent,  toothed.  Striae  deep,  scutellar  stria  short. 

Setae  in  striae  2,  3 (near  apex),  5 and  7,  setigerous  punctures  in  striae  2 and  5 very  fine,  difficult  to  see. 

Hind  wings.  Reduced,  short  stubs. 

Ovipositor  and  associated  sclerites.  Sternum  8 with  hemistemites  short,  extensively  sclerotized  medially  (Fig.  23 A);  tergum 
10  average  (Fig.  23B);  sternum  10  reduced,  not  evident;  valvifer  average  for  Harpalina  (Fig.  23C);  stylomere  2 not  as  large 
and  less  falcate  than  that  of  female  T.  magnificm  (Fig.  23C;  cf.  Fig.  24D). 

Type  material.  — Holotype,  female,  Brazil,  labelled:  “S.  Antonio  de  Barra,  Pr.  de  Bahia, 

1 1.12.1888,  Grouvelle”.[MNHP].  Paratypes,  two  females,  labelled:  “S.  Antonio  R.G.  Norte 
Brasil  11.  1952,  M.  Alvarenga”  [JNV  and  USNM]. 

Derivation  of  specific  epithet.  — In  my  opinion,  members  of  this  species  are  the  most 
elegant  New  World  harpalines  in  form  and  color.  They  are  resplendent,  or  glorious,  and  the 
Latin  form  of  the  latter  word  is  “ gloriosus ” — hence  the  name. 

Geographical  affinities.  - The  localities  are  in  eastern  Brazil  (Fig.  28),  south  of  the  Equator 
and  south  of  the  Amazon  basin,  remote  from  known  localities  of  other  Trichopselaphus 
species. 

Relationships.  — This  species  shares  with  T.  magnificus  the  apotypic  features  of  bicolored 
dorsum,  convex  elytral  intervals,  broadened  mandibular  apices,  and  broadened  ligula.  Hence, 

I think  the  two  species  are  related.  However,  the  several  unique  features  of  female  T.  gloriosus 
suggest  that  the  relationship  is  rather  remote.  Also,  the  plesiotypic  form  of  the  ovipositor 
stylus,  and  setae  in  stria  7 suggest  that  T.  gloriosus  is  the  closest  of  the  extant  species  to  the 
ancestral  stock  of  this  genus. 

Trichopselaphus  magnificus,  new  species 
(Fig.  2,  24A-D,  28,  29,  32) 

The  only  known  specimen  of  this  species  is  bicolored  dorsally,  like  specimens  of  T.  gloriosus, 
but  its  middle  and  hind  tibiae  are  unmodified,  the  antennal  scape  and  pedicel  are  not  generally 
setose,  and  the  maxillary  stipes  has  a single  baso-lateral  seta. 

Description.  — Data  -on  SBL  and  on  values  for  the  ratios  MP:  1-3/ 1-4,  P:  Sd/1,  hF:  w/1,  Hw/Pw,  p:  1/w,  p:  wA/wB,  and 
Pl/El  are  presented  in  Tables  1 to  8.  Body  form  average,  not  sub-cylindrical. 

Form.  Habitus  as  in  Fig.  2. 

Color.  Dorsal  surface  bicolored,  head  and  pronotum  bright  green,  elytra  dull  metallic  green. 

Microsculpture.  Lines  fine,  though  easily  seen  at  5 OX.  Meshes  of  head  isodiametric,  on  pronotum  mostly  isodiametric, 
though  transverse  but  wide  near  mid-line.  Meshes  of  elytra  transverse,  narrower  than  meshes  of  pronotum. 

Luster.  Shiny,  but  not  iridescent. 

Head.  Frontal  impressions  deep,  each  linear  at  bottom,  sub-circular  toward  surface.  Paragena  much  wider  than  antennal 
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scape,  latter  unisetose,  pedicel  with  preapical  ring  of  setae,  only. 

Mouthparts.  Mandibles  as  in  Fig.  9A-D.  Maxillary  stipes  unisetose  at  base.  Labium  with  ligula  moderately  expanded 
apically,  as  in  Fig.  12. 

Prothorax.  Pronotum  as  in  Fig.  2.  Cordate,  disc  almost  flat,  sloped  gradually  laterally.  Anterior  and  posterior  margins  j 

almost  straight,  lateral  margins  markedly  sinuate  posteriorly;  anterior  angles  obtuse,  posterior  angles  almost  rectangular. 

Lateral  margin  with  bead  widened  markedly  posteriorly.  Median  longitudinal  impression  deep,  postero-lateral  impressions 
oblong,  broad,  and  deep;  marginal  grooves  deep. 

Legs.  Average  for  genus.  Front  tibia  latero-apically  with  four  stout  setae.  Front  femur  with  ventral  surface  flat,  or  slightly  | 
convex.  Middle  and  hind  tibiae  each  sub-cylindrical,  not  explanate.  j 

Elytra.  Sides  parallel  medially,  laterally  gradually  sloped,  sinuate  pre-apically,  apical  declivity  not  suddenly  and  steeply  I 

sloped.  Basal  groove  straight,  humeral  angles  rounded,  not  toothed,  nor  prominent.  Striae  deep,  scutellar  stria  short.  Intervals  | 

convex,  interval  7 not  more  prominent  than  others.  Setigerous  punctures  in  striae  2 and  5,  only.  1 

Ovipositor  and  associated  sclerites.  Sternum  8 with  lateral  apodemes  elongate  basal  areas  of  hemisternites  normally 
sclerotized  (Fig.  24A);  tergum  10  average;  sternum  10  trigonoid  with  more  densely  sclerotized  patches  near  base,  setose 
apically  (Fig.  24B)  valvifer  average  for  Harpalina  (Fig.  24C);  stylus  as  in  Fig.  24D,  stylomere  2 large,  markedly  falcate. 

Type  material.  — Holotype  female,  labelled:  Satipo,  Peru  Feb.  1944  Paprzyski  [MCZ]. 

Derivation  of  specific  epithet.  — Like  the  specimens  of  T.  gloriosus,  this  harpaline  also  re- 
quires a superlative  to  designate  its  magnificent  form  and  color.  — hence,  magnificus. 

Geographical  affinities.  — The  type  locality  is  far  west  of  the  known  localities  for  T.  gloriosus, 
and  is  west  also  of  known  South  American  localities  for  T.  subiridescens  (Fig.  28). 

Relationships.  — As  indicated  above,  this  species  is  probably  related  to  T.  gloriosus,  but  pro- 
bably not  very  closely. 

The  subiridescens  Group 

Included  are  T.  erwinorum,  new  species,  T.  meyeri,  new  species,  T.  minor  Bates,  and  T.  sub- 
iridescens Chaudoir.  Characteristics  are:  dorsal  surface  concolorous,  shining;  left  mandible  with  j 
apex  tapered  in  anterior  aspect  (Fig.  10E)  paraglossae  expanded  beyond  apex  of  ligula,  latter 
narrowed  apically  (Fig.  15);  terminal  maxillary  palpomere  much  longer  than  penultimate  palpo- 
mere  (Fig.  14);  postero-lateral  impressions  of  pronotum  sub-circular,  not  linear,  and  laterally 
in  contact  with  lateral  grooves;  elytral  intervals  flat,  striae  not  especially  deep;  ovipositor  with 
valvifer  reduced,  apically  broadly  rounded;  stylomere  2 falcate,  but  small  (Fig.  25 D and  26E) 
or' palpus-like  and  setose  (Fig.  27D).  In  addition  to  these  features,  the  group  is  also  character- 
ized by  phenoclines  involving  development  of  the  hind  femora,  reduction  of  sclerites  of  the 
ovipositor,  reduction  of  the  penultimate  maxillary  palpomere,  and  development  of  complexity 
in  form  of  the  median  lobe.  Details  are  provided  under  “Evolutionary  Considerations”,  below. 

The  subiridescens  group  seems  to  be  centered  in  Middle  America,  for  the  four  known  species 
are  represented  there.  Only  T.  subiridescens  is  known  from  South  America  (Fig.  28). 

Trichopselaphus  erwinorum,  new  species 
(Fig.  3,  19A-B,  25A-D,  28-32) 

In  addition  to  the  key  characters,  the  two  known  specimens  of  this  species  differ  from  speci- 
mens of  T.  meyeri,  new  species,  by  larger  body  size,  longer  maxillary  palpomere  3 and  4,  and 
larger  head.  Also,  the  apex  of  the  median  lobe  of  the  male  specimen  is  simple  and  slender,  with- 
out a small  dorsal  projection. 

Description.  — Data  on  SBL  and  in  values  for  the  ratios  MP:  1-3/1-4,  hF:  w/1,  Hw/Pw,  P:  Sd/1,  P:  1/w,  P:  wA/wB, 
and  Pl/El  are  presented  in  Tables  1 to  8. 

Form.  As  in  Fig.  3. 

Color.  Dorsal  and  ventral  surfaces  black.  Appendages  rufous. 

Microsculpture.  Lines  generally  fine,  meshes  on  head  wider  than  on  pronotum  or  elytra.  Head  (both  sexes),  dorsum,  with 
meshes  slightly  transverse  anteriorly,  isodiametric  posteriorly;  pronotum  of  male  with  meshes  transverse  except  isodiametric 
antero-medially;  female,  lines  finer,  meshes  transverse  throughout;  elytra,  with  meshes  transverse,  narrow. 

Luster.  Dorsum  generally  shining,  not  silky,  subiridescent. 
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Head.  Enlarged  in  male,  average  in  female.  Frontal  impressions  small,  moderately  deep,  punctiform.  Paragena  distinctly 
wider  than  antennal  scape,  not  narrowed  posteriorly. 

Mouthparts.  Not  studied  in  detail,  generally  as  in  T.  subiridescens.  Maxillary  palpomere  3 moderately  elongate,  palpomere 
4 normally  slender,  not  swollen. 

Thorax.  Pronotum  of  similar  form  in  male  and  female  (Fig.  3).  Cordate,  disc  broad,  sloped  gradually  laterally.  Anterior 
margin  shallowly  concave,  posterior  margin  straight,  beaded;  lateral  margins  broadly  beaded,  sinuate  posteriorly.  Anterior 
angles  slightly  obtuse,  posterior  angles  rectangular  to  slightly  obtuse.  Median  longitudinal  impression  shallow.  Postero-lateral 
impressions  broad,  shallow,  extended  to  lateral  groove  on  side,  typical  for  subiridescens  group. 

Legs.  Average  for  genus,  no  special  modifications  evident.  Hind  femur  of  male  slender  (as  indicated  by  values  for  ratio 
HF:  w/1). 

Elytra  Generally  average  for  Selenophori,  but  striae  crenulate-punctate. 

Male  genitalia  Median  lobe  with  apical  portion  as  in  Fig.  19A-B;  slender,  without  dorsal  hook.  Armature  of  internal  sac 
not  studied  in  detail  (sac  was  damaged  in  attempting  to  evert  it.  No  large  spines  were  observed  in  inverted  position). 

Ovipositor  and  associated  sclerites.  Sternum  8 with  apodemes  short,  basal  areas  of  hemisternites  normally  sclerotized 
(Fig.  25A);  tergum  10  average  for  Selenophori  (Fig.  25B);  sternum  10  trigonoid,  evenly  sclerotized  through  out  length,  row 
of  setae  apically  (Fig.  25C);  valvifer  short  and  broad  (Fig.  25D);  stylus  short,  stylomere  2 falcate  (Fig.  25D). 

Type  material.  — HOLOTYPE  male,  labelled:  COSTA  RICA,  Puntarenas,  2.0  km  N Monte- 
verde  sw  slope  Cerro  Amigos  10°  19'  N,  84°  48'  W,  1680  m,  10  June,  1973,  beneath  logs, 
branch  T.L.  & L.J.  Erwin.  Exped  #44  in  Notebook  2 Erwin  & Hevel  Central  American  Expedi- 
tion ADP  15751. 

ALLOTYPE  female,  labelled:  PANAMA  Chiriqui  8.0  km  W Boquete  Quebrada  Emporio 
08°  47'  N,  82°30'W,  220  m 19  June,  1973;  beneath  logs,  branch  T.L.  & L.J.  Erwin.  Erwin 
Exped  No.  65  in  Notebook  2.  Erwin  & Hevel  Central  American  Expedition  ADP  17539. 

These  are  the  only  known  specimens  of  this  species.  Both  are  in  the  entomological  collections 
of  the  United  States  National  Museum  of  Natural  History. 

Derivation  of  specific  epithet.  — This  is  the  Latinized  genitive  plural  of  the  surname  of  my 
friends,  Terry  and  LaVerne  Erwin,  who  collected  the  specimens  and  permitted  me  to  study 
and  describe  them. 

Geographical  distribution.  — Known  only  from  Costa  Rica  and  Panama,  in  Lower  Central 
America. 

Geographical  affinities.  — The  range  of  this  species  is  overlapped  by  that  of  T.  subiridescens 
and  T.  minor. 

Relationships.  — Although  the  specimens  of  T.  erwinorum  and  T.  meyeri  resemble  one 
another  rather  closely,  I believe  that  most  of  the  similarities  are  the  result  of  retention  of 
ancestral  features,  or  of  parallelism.  The  simple  male  genitalia,  maxillary  palpi  relatively  long 
for  the  T.  subiridescens  group,  and  well  developed  sternum  10  of  the  female  suggests  that 
T.  erwinorum  is  the  most  ancestral  of  the  species  contained  in  the  subiridescens  group. 

Trichopselaphus  meyeri , new  species 
(Fig.  4,  16A-B,  20A-D,  26A-F,  28-32) 

In  body  form,  adults  of  this  species  are  most  like  those  of  T.  erwinorum.  The  markedly  re- 
duced maxillary  palpomere  3 distinguishes  members  of  T.  meyeri  from  those  of  T.  erwinorum. 
Males  of  the  former  species  have  the  apex  of  the  median  lobe  slightly  modified  (Fig.  20A,  cf. 
Fig.  19A),  and  females  have  sternum  10  reduced  (Fig.  26D,  cf.  Fig.  25C). 

Description.  — Data  on  variation  in  SBL,  and  in  the  ratios  MP:  1-3/1-4,  P:  Sd/1,  hF:  w/1,  Hw/Pw,  P:  1/w,  P:  wA/wB, 
and  Pl/El  are  presented  in  Tables  1 to  8. 

Form.  As  in  Fig.  4. 

Color.  Dorsal  and  ventral  surfaces  black  in  holotype,  piceous  to  rufous  in  paratypes.  Appendages  rufous. 

Microsculpture.  Male  with  lines  not  evident  at  5 OX  on  head  (except  clypeus),  pronotum  and  elytra;  meshes  on  clypeus 
effaced  laterally,  isodiametric  medially.  Females,  lines  on  head  and  pronotum  more  distinct  than  on  elytra;  dorsum  of  head 
(and  clypeus)  — meshes  isodiametric;  pronotum  — meshes  narrow,  transverse;  elytra  — meshes  transverse,  narrower  than  on 
pronotum. 

Luster.  Dorsum  of  head  shining;  pronotum  rather  silky  in  females,  shining  in  males;  elytra  iridescent. 
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Head.  Frontal  impressions  small,  moderately  deep,  punctiform.  Paragena  distinctly  wider  than  scape,  not  narrowed  post- 
eriorly. 

Mouthparts.  Average  for  subiridescens  group,  except  maxillary  palpomere  unusually  short. 

Prothorax.  Pronotum  as  in  Fig.  4,  similar  in  both  sexes.  Cordate,  disc  broad,  sloped  gradually  laterally;  anterior  margin 
shallowly  concave,  posterior  margin  straight,  beaded;  lateral  margins  broadly  beaded,  sinuate  posteriorly.  Anterior  angles 
slightly  obtuse,  posterior  angles  rectangular  to  slightly  acute.  Median  longitudinal  impression  shallow;  postero-lateral  im- 
pressions average  for  T.  subiridescens  group.  Anterior  margin  at  each  side  with  group  of  four  to  six  setae. 

Legs.  Average  for  genus,  no  special  modifications  evident.  Hind  femur  of  male  slender  (indicated  by  values  for  ratio 
hF:  w/l. 

Elytra.  Average  for  Trichop selaphus. 

Hind  wings.  Fully  developed. 

Male  genitalia.  Median  lobe  as  in  Fig.  20A-B:  apex  with  small  dorsal  projection.  Internal  sac  as  in  Fig.  20C-D;  group  of 
enlarged  micro trichia  apically  and  basally;  smaller  micro trichia  medially. 

Ovipositor.  Tergum  8 as  in  Fig.  26A;  sternum  8 with  apodemes  short,  medially  extensively  sclerotized  (Fig.  26B);  tergum 
10  average  for  genus  (Fig.  26C);  sternum  10  narrowly  sclerotized,  with  few  setae  latero-apically  (Fig.  26D);  valvifer  short  and 
broad  (Fig.  26E);  stylomere  2 sub-falcate,  small,  broad,  with  single  seta  pre-apically  (Fig.  26F) 

Type  material.  — HOLOTYPE  male,  labelled:  “MEXICO  Chiapas;  Sierra  de  Colmena  San 
Cristobal  trail  2300-2800'  L=  700-853  m],  June  8,  1972;  P.A.  Meyer,  G.E.  Ball,  and  K.E. 

Ball,  collectors”.  The  allotype  is  labelled:  “MEX.  Chiapas,  e slope  Sierra  de  la  Colmena  nr. 
“LaCaverna”  16°  24'  18"  N.,  91°  24'  16"W.,  VI.  4-13.  1972”.  The  holotype  is  in  the  United 
States  National  Museum  of  Natural  History;  the  allotype  is  in  the  Strickland  Museum,  Depart- 
ment of  Entomology,  University  of  Alberta. 

There  are  six  additional  paratypes,  labelled:  “Cordova  VC  Mex,  Fred  Knab  collection” 

(two  females,  USNM);  “Cordova  Mex  Ver,  Dr.  A.  Fenyes,  A.  Fenyes  Collection”  (two  males, 
one  female,  CAS);  “Lagos  de  Colores,  Chiapas,  Mex.,  VI.  14.1969,  D.E.  Bright”  (female,  CNC). 

Derivation  of  specific  epithet.  — This  species  is  named  in  honor  of  the  collector  of  the 
holotype,  Peter  A.  Meyer,  whose  company  and  assistance  I enjoyed  in  Mexico  during  the 
1972  field  season. 

Note  on  habitat.  — The  holotype  and  allotype  were  collected  in  montane  rain  forest.  The 
allotype  flew  to  an  ultra-violet  light,  at  night.  The  holotype  was  found  on  a forested  mountain 
slope,  in  a crack  in  very  dry  clay  soil  (even  though  the  leaf  litter  covering  was  soaked),  about 
0.5  m below  the  surface  of  the  ground. 

Geographical  affinities.  — The  range  of  T.  meyeri  is  overlapped  by  that  of  T.  minor.  The 
two  are  probably  sympatric.  I suspect  that  T.  subiridescens  and  T.  meyeri  are  sympatric  too, 
probably  in  northern  Central  America. 

Relationships.  — The  maxillary  palpomeres,  with  3 reduced  and  4 expanded,  modified  male 
genitalia,  and  reduced  ovipositor  sclerites,  suggest  that  this  species  is  related  to  and  probably 
represents  the  sister  lineage  of  the  one  that  gave  rise  to  T.  minor  and  T.  subiridescens. 

Geographical  distribution.  — This  species  is  known  from  the  tropical  Mexican  states  of 
Chiapas  and  Veracruz.  Probably  these  locations  are  in  the  northern  part  of  this  species’  range. 

Trip  chop  selaphus  minor  Bates 
(Fig.  5,  6,  10A-E,  13-17,  21,  28-32) 

Trichopselaphus  minor  Bates,  1882:  64.  — Csiki,  1932:  1080. 

In  addition  to  the  key  characters,  males  of  this  species  are  easily  recognized  by  the  form  of 
the  median  lobe,  with  apical  area  hypertrophied,  and  with  a ventrally-directed  projection 
(Fig.  21).  Females  are  like  those  of  T.  subiridescens , but  the  eyes  are  smaller,  and  the  paragenae 
are  proportionately  wider. 

Description.  — Data  on  variation  in  SBL  and  in  the  ratios  MP:  1-3/ 1-4,  hF:  w/l,  Hw/Pw,  P:  1/w,  P:  Sd/1,  P:  wA/wB, 
and  Pl/El  are  presented  in  Tables  1 to  8,  for  a population  sample  from  La  Lima,  Honduras. 

Form.  As  in  Fig.  5 and  6;  elongate,  slender,  moderately  convex. 
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Color.  Dorsal  surface  generally  dark,  but  margins  of  pronotum  piceous.  Palpi,  legs,  and  antennae  piceous,  though  rufous 
in  partially  teneral  individuals. 

Microsculpture.  Dorsum  with  meshes  generally  transverse,  shorter  and  wider  on  head  than  on  pronotum  and  elytra. 

Luster.  Shining,  with  greenish-bronze  reflections,  subiridescent. 

Head.  Frontal  impressions  various,  generally  sub-circular,  punctiform  at  bottom.  Eyes  large,  paragena  at  narrowest  point 
about  0.5  width  of  antennal  scape. 

Mouthparts.  Typical  for  T.  subiridescens  group:  mandibles  as  in  Fig.  10A-D;  labrum  as  Fig.  13;  maxilla  as  in  Fig.  14;  and 
labium  as  in  Fig.  15.  Terminal  palpomeres  subglobose,  densely  setose. 

Prothorax.  Pronotum  as  in  Fig.  5 and  6.  Cordate  (female),  subcordate  (male),  disc  convex,  sloped  steeply  laterally;  an- 
terior margin  shallowly  concave,  basal  margin  about  straight;  lateral  margins  beaded,  narrowed  posteriorly,  sinuate  posteriorly, 
more  so  in  female  than  in  male.  Anterior  angles  obtuse,  rounded:  posterior  angles  rectangular  to  slightly  obtuse.  Median  longi- 
tudinal impression  sharply  delimited,  but  shallow;  postero-lateral  impressions  broad,  extended  to  lateral  grooves;  marginal 
grooves  sharp,  narrow. 

Legs.  Anterior  femur  with  ventral  surface  broadly,  shallowly  concave,  concavity  flanked  by  broad,  rounded,  raised  area, 
not  by  sharp  carinae.  Anterior  tibia  with  apico-lateral  projection  (cf.  Fig.  18A).  Hind  femur  and  tibia  dimorphic:  normal  in 
female,  but  in  male  femur  with  prominent  tooth-like  projection,  tibia  slightly  bowed,  trochanter  broadly  pointed  at  apex 
(Fig.  17).  Tarsomeres  setose  dorsally. 

Elytra.  In  form,  average  for  T.  subiridescens  group.  Setae  in  striae  2 and  5 near  base  and  in  apical  0.33,  or  absent  from 
stria  5. 

Male  genitalia.  Median  lobe  as  in  Fig.  21,  apical  area  enlarged,  with  ventrally-directed  denticulate  process.  Internal  sac 
without  enlarged  macrotrichia. 

Ovipositor  and  associated  sclerites.  Sternum  8 with  hemisternites  shorter  than  in  T.  meyeri  female  (cf.  Fig.  25A);  tergum  10, 
average,  as  in  Fig.  23B;  sternum  10  irregularly  sclerotized,  or  unsclerotized,  without  setae  apically.  Valvifer  short  and  broad 
(cf.  Fig.  27C):  stylomere  2 palpiform,  generally  sparsely  setose  (cf.  Fig.  27C). 

Type  material.  — Holotype  male,  labelled:  “Type  H.T.”  [circular  label,  ringed  with  red]; 
“Veracruz”;  “Mexico  Salle  Coll”;  “BCA  Col.  1.1”  “Trichopselaphus  minor  Bates”;  “Trichop- 
selaphus minor  Bates”  [handwritten]  [BMNH]. 

Geographical  affinities.  — The  range  of  this  species  overlaps  that  of  T.  meyeri  and  the  northern 
part  of  the  range  of  T.  subiridescens  in  Middle  America. 

Relationships.  — Based  on  synapotypic  character  states  of  large  eye  size,  reduced  maxillary 
palpomere  3,  sexual  dimorphism  of  the  pronotum,  hypertrophied  male  genitalia,  sternum  10 
of  female  reduced,  and  palpiform  stylus  of  the  ovipositor,  this  species  and  T.  subiridescens 
are  sister  taxa. 

Geographical  distribution  and  material  examined.  — The  known  range  of  T.  minor  extends 
in  Middle  America  from  Honduras  to  about  the  limit  of  the  tropics  in  lowland  eastern  Mexico 
(Fig.  28).  Perhaps  the  species  is  confined  to  Nuclear  Middle  America,  though  it  seems  more 
likely  that  the  range  extends  farther  south  to  those  areas  that  became  coninuous  land  in  late 
Tertiary  time. 

I examined  277  specimens,  from  the  following  localities.  HONDURAS.  Cortes,  La  Lima, 

June  3,  1964,  at  U-V  light,  274  specimens  (USNM;  FSCA;  UASM).  MEXICO.  Veracruz, 

Orizaba  (holotype).  San  Luis  Potosi,  Ciudad  Valles,  Palma  Motel,  VII. 8-23.  1969,  two  speci- 
mens (MCZ). 

Trichopselaphus  subiridescens  Chaudoir 
(Fig.  7,  8,  18A-B,  22A-B,  27A-C,  28-32) 


Trichopselaphus  subiridescens  Chaudoir,  1843:  402.  — Lacordaire,  1854:  286-287.  — Horn, 
1881:  180.  — Bates,  1882:  64.  — van  Emden,  1942:  72.  — Reichardt  1977:  429. 

Diagnostic  characteristics  are  indicated  in  the  key  and  in  discussion  of  recognition  features 
of  T.  minor,  above. 

Description.  — Data  on  variation  in  SBL  and  in  the  ratios  MP:  1-3/1-4,  hF:  w/1,  Hw/Pw,  P:  1/w,  P:  Sd/1,  P:  wA/wB, 
and  Pl/El,  are  presented  in  Tables  1-8,  for  various  population  samples. 

Color,  microsculpture,  luster,  and  structure  of  head  generally  as  in  T.  minor.  Eyes  not  as  enlarged  as  in  adults  of  T.  minor, 
body  size  on  average  larger,  legs  of  males  with  hind  femora  more  hypertrophied,  hind  tibiae  more  bowed  and  crenulate,  and 
trochanters  pointed  (Fig.  18B). 
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Male  genitalia.  Median  lobe  with  apical  area  hypertrophied  (Fig.  22),  with  dorso-apical  swelling.  Internal  sac  with  patch 
of  enlarged  macrotrichia  near  base. 

Ovipositor  and  associated  sclerites.  Sternum  8 short,  basal  areas  of  hemisternites  with  sclerotization  reduced  (Fig.  27A); 
tergum  10  with  sclerotized  strip  posteriorly,  membranous  areas  divided  into  two  parts  (Fig.  27B);  sternum  10,  valvifer, 
coxite  and  stylus  as  in  T.  minor  (Fig.  27C). 

Type  material.  — In  the  Oberthiir  Collection,  Box  205,  are  16  authentic  Chaudoir  specimens, 
in  front  of  the  following  label  that  is  pinned  in  the  box:  “coemlescens  Chaud  Bresil  Piedes  C. 
Fald”.  [MNHP].  The  original  description  was  based  on  a female,  and  probably  the  first  speci- 
men of  that  sex  in  this  series  should  be  chosen  lectotype. 

Geographical  affinities.  — The  range  of  this  species  overlaps  the  known  range  of  T.  erwinorum, 
and  the  southern  portion  of  the  range  of  T.  minor,  in  Central  America. 

Relationships.  — See  discussion  of  this  topic  for  T.  minor. 

Geographical  distribution.  - The  range  of  this  species  extends  from  Uruguay  and  Bolivia  on 
the  South  American  continent,  to  Guatemala,  in  Nuclear  Middle  America  (Fig.  28).  The  large 
hiatus  in  the  range  of  this  species  in  northern  South  America  is  likely  the  result  of  inadequate 
collecting.  The  fact  that  differences  have  not  been  found  between  Middle  and  South  American 
populations  suggests  that  this  species  is  continuously  distributed  in  the  intervening  areas. 

I have  seen  185  specimens  from  the  following  localities. 

URUGUAY.  Montevideo.  (MZSP). 

BOLIVIA.  Cochabamba,  Carrasco  Siberia  (MZSP):  Cochabamba,  El  Limbo  (MZSP).  Santa 
Cruz,  Sara  Nueva  Moka  (MZSP). 

BRAZIL.  State  of  Minas  Gerias:  Campinas  (USNM):  Lambray  (USNM):  Serro  de  Caraca 
(MZSP).  State  of  Parana:  Banhados  R.R.  from  Curitiba  to  Paranagua  (CNC);  Curitiba 
(MZSP);  Ponta  Grossa  (AMNH).  State  of  Santa  Catarina:  Corupa  (AMNH);  Hansa 
Humboldt  (BMNH,  MZSP):  Jaraque  (AMNH);  Nova  Teutonia  (BMNH,  MZSP); 

Rio  Natal  (AMNH);  Rio  Vermelho  (AMNH).  State  of  Sao  Paulo;  Barueri  (MZSP); 

Cajurie  (MZSP);  Caminha  Mari  (USNM);  Campinas  (USNM);  Ilha  dos  Buzios  (MZSP); 

Juquia  (MZSP);  Pae  Mathias  (USNM);  Rio  de  Janeiro  (MZSP);  Salesopolis,  Est.  Biol. 
Boraceia  (MZSP,  USNM);  Santana  (USNM);  St.  Anna  (USNM);  Sao  Paulo  (MZSP); 

Ubatuba  (USNM);  Ypiranga  (MZSP). 

PANAMA.  Canal  Zone,  Cocoli  (USNM).  Chiriqui  Fortuna  lite  trap  8°43'  N,  082p16'  W, 

21  Nov.,  1976-15  Jan.,  1977  (USNM). 

BRITISH  HONDURAS,  Punta  Gorda  (AMNH). 

GUATEMALA.  Cuchumatanes  Mts.  5.6  mi  [=9  km]  n.  Santa  Cruz  Barillas  (UASM). 

In  South  America,  specimens  were  collected  in  every  month  of  the  year,  except  August. 

The  Panamanian  specimens  were  collected  in  May,  and  from  November  to  January.  The 
Guatemalan  specimens  were  collected  in  August,  at  ultraviolet  light. 

Lacordaire  (1854:  287)  noted  that  large  numbers  of  adults  of  this  species  were  discovered 
on  sea  beaches  in  southern  Brazil.  Evidently  they  had  been  washed  up,  having  fallen  into  the 
water  in  the  course  of  mass  flights. 

EVOLUTIONARY  CONSIDERATIONS 

A principal  concern  of  evolutionary  analysis  of  a taxon  is  to  reconstruct  its  phylogeny,  either 
as  the  basis  for  classification,  or  for  other  purposes.  In  fact,  the  classification  of  Trichop selaphus, 
presented  above,  is  based  on  phylogenetic  considerations,  as  reviewed  in  this  section.  The  data 
base  for  this  analysis  is  confined  to  structural  features  of  adults,  for  these  are  the  only  sema- 
phorouts  available  for  all  species.  More  specifically,  females  are  the  only  semaphoronts  available 
for  all  species.  Nonetheless,  it  should  be  possible  to  make  at  least  preliminary  inferences  about 
relationships,  and  thus  provide  a basis  not  only  for  classification  but  also  for  making  predictions 
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that  can  subsequently  be  tested  in  terms  of  additional  holomorphological  features  and  addi- 
tional taxa  that  will  be  discovered  by  future  workers. 

Monophyly  of  Trichopselaphus 

Evidence  for  inferring  a monophyletic  origin  of  Trichopselaphus  is  the  unique  combination 
of  features  that  characterize  this  group  and  constitute  its  diagnosis.  Each  of  these  features  has 
almost  certainly  arisen  several  times  in  the  Harpalini,  but  not  in  combination  with  the  other 
features  of  the  diagnosis.  The  distribution  pattern  of  this  group  is  also  consistent  with  a unitary 
origin.  Some  of  the  structural  features  are  consistent  with  life  in  an  adaptive  zone  that  is  distinct 
from  that  of  its  closest  relatives  (burrowing  for  Trichopselaphus ; soil  surface,  or  surface-leaf  litter 
interface  for  the  putative  sister  group).  These  features  (holomorphological,  chorological  and 
ecological)  consitute  the  ancestral  character  states  of  Trichopselaphus. 

Methods  of  Phylogenetic  Reconstruction 

These  were  formulated  by  Hennig  (1966),  and  have  been  reviewed  by  various  workers,  in- 
cluding me  (Ball,  1975),  and  Whitehead  and  Ball  (1975).  Recent,  particularly  clear  treatments 
of  this  topic  have  been  provided  by  Ross  (1974),  Hecht  and  Edwards  (1977)  and  Ekis  (1977). 

A reconstructed  phylogeny  of  taxa  depends  upon  analysis  of  morphoclines  or  transformation 
series  (two-state  and  more),  the  goal  of  which  is  to  identify  plesiotypic  and  apotypic  states  of 
each  character.  Determination  of  phylogenetic  relationships  depends  upon  grouping  taxa  by 
synapotypy  (shared,  derived  character  states).  However,  derived  character  states  can  be  evolved 
independently  in  more  or  less  closely  related  lineages.  Thus,  a second  aspect  of  phylogenetic 
reconstruction  is  to  distinguish  synapotypy  from  convergence  and  parallelism.  Methods  to  do 
so  are  described  below. 

The  most  generally  used  criterion  to  classify  character  states  is  frequency  of  occurrence, 
either  within  the  group  of  taxa  being  studied  (in-group  comparison)  or  within  related  taxa, 
and  especially,  within  the  sister  group  (ex-group  comparison).  In  a given  phenocline  (morpho- 
cline,  transformation  series)  that  state  which  occurs  outside  the  group  is  regarded  as  plesiotypic. 
regardless  of  extent  of  distribution  of  the  character  state  within  the  group.  If  a given  character 
is  confined  to  the  group  under  consideration,  that  state  which  is  most  widely  distributed  is 
regarded  as  plesiotypic. 

A second  criterion  involves  group  trends  (Ross,  1974).  For  example,  flight  wings  tend  to  be 
lost  in  carabids  that  inhabit  certain  types  of  habitats.  Thus,  in  a given  group,  macroptery  would 
be  classified  as  plesiotypic,  and  brachyptery  as  apotypic.  Eye  loss  or  reduction  in  cave  forms 
is  another  character  state  of  this  kind:  that  is,  the  most  parsimonious  explanation  of  absence 
of  eyes  among  a group  of  cave  beetles  heretofore  unstudied,  would  be  loss  of  visual  organs  as 
a result  of  selection  pressures  exerted  by  the  cave  environment.  Other  criteria  are  discussed  by 
Ekis  (1977). 

To  distinguish  between  synapotypy  and  similarity  resulting  from  parallelism/convergence, 
Hecht  and  Edwards  (1977)  proposed  a weighting  system  of  five  categories.  The  greater  the 
weight,  the  more  certain  it  seems  that  shared  derived  character  states  result  from  common 
ancestry.  Because  of  differences  between  types  of  characters  used  and  amount  of  knowledge 
available  about  them,  I had  to  modify  their  weighting  system  for  use  with  Trichopselaphus , 
producing  the  following: 

I.  Loss  of  a structure 

II.  Simplification  or  reduction  of  a complex  character 

III.  Simple  change,  involving  color,  or  positions  of  isolated  setae. 

a.  Two  states 

b.  Three  states 
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IV.  Parts  of  a functional  complex 

a.  Two  states 

b.  More  than  two  states. 

For  analysis  of  the  data,  I needed  to  use  only  criteria  of  frequency  of  occurrence  (ex-group 
and  in-group  comparisons),  and  group  trends.  The  “ex-group”  referred  to  is  generalized,  in- 
cluding New  World  selenophorines  as  a whole,  rather  than  any  specific  groups.  This  is  because 
the  sister  group  of  Trichopselaphus  has  not  been  identified . Most  of  the  characters  used  are  in 
weighting  groups  III  and  IV. 

Table  9 lists  characters  and  character  states  by  number,  and  Fig.  29  summarizes  for  each 
character  the  method  of  phylogenetic  classification  of  its  character  states,  the  weighting  group 
to  which  it  was  assigned,  and  the  classification  and  distribution  of  each  of  its  states.  Characters 
are  listed  in  the  sequence  in  which  they  would  appear  on  a detailed  cladogram.  A simplified 
cladogram  is  printed  in  Fig.  32. 

Analysis  of  Characters 

Notes  are  provided  below  about  some  of  the  characters  used  in  the  phylogenetic  analysis 
which  were  expressed  quantitatively  in  the  text,  and  about  form  of  the  male  median  lobe,  and 
sternum  8 and  ovipositor  stylus  of  females.  Interpretation  of  these  sex-associated  characters 
may  seem  equivocal  or  incorrect,  so  they  require  detailed  consideration. 

Eye  size  (character  4).  — Both  states  (“smaller”;  “larger”)  are  widespread  among  selenophorines, 
though  small  eyes  are  more  frequent.  Among  adults  of  Trichopselaphus,  too,  smaller  eyes  are 
more  common.  Eyes  were  classified  as  “smaller”  if  an  adjacent  paragena  was  wider  than  the 
antennal  scape.  They  were  classified  as  “larger”  if  an  adjacent  paragena  was  either  as  wide  as 
or  narrower  than  an  antennal  scape.  Width  of  the  paragena  varies  inversely  as  size  of  eyes. 

Maxillary  palpus  ( Characters  6,  7,  and  8,  Fig.  11  and  14).  — Although  this  is  a structural  and 
presumably  functional  complex,  I have  recognized  three  elements  which  I believe  have  evolved 
more  or  less  independently  from  one  another,  and  so  can  be  weighted  separately  for  phylogenetic 
purposes.  Character  8 involves  form  and  vestiture  of  palpomere  4.  Its  swollen  form  and  relatively 
dense  vestiture,  characteristic  of  T.  meyeri,  T.  minor  and  T.  subiridescens,  are  unique  among 
New  World  selenophorines,  and  this  character  state  is  thus  apotypic.  Partial  independent  de- 
velopment of  this  character  state  in  relation  to  characters  6 and  7 is  indicated  by  the  position 
of  the  magnificus  group:  in  measurements,  the  female  of  T.  erwinorum  is  closer  to  the  other 
members  of  the  subiridescens  group  than  to  the  members  of  the  magnificus  group.  However, 
in  form  of  palpomere  4,  T.  erwinorum  is  closer  to  the  T.  magnificus  group. 

One  of  the  most  interesting  aspects  of  this  character  complex  involves  the  striking  difference 
between  members  of  T.  erwinorum  and  those  of  T.  meyeri  (Fig.  30).  Adults  of  the  two  species 
resemble  one  another  in  habitus,  position  of  the  lateral  seta  of  the  pronotum,  form  of  the  ovi- 
positor stylus,  and  color  of  antennae  and  legs.  The  principal  reason,  in  fact,  for  believing  that 
T.  meyeri  is  more  closely  related  to  T.  minor  and  T.  subiridescens  is  sharing  of  structural  de- 
tails of  the  maxillary  palpomeres. 

Although  values  for  the  ratio  MP:  1-3/ 1-4  must  be  related  for  each  species  to  the  sum  of 
these  measurements,  the  relationship  is  not  simple.  I believe  that  two  factors  are  involved: 
one  is  an  overall  reduction  in  length  of  palpomeres  3 and  4,  and  the  other  is  disproportionate 
reduction  of  article  3.  Adults  of  T.  erwinorum  illustrate  overall  reduction  in  length  of  the 
articles,  whereas  members  of  the  T.  meyeri-minor-subiridescens  complex  exhibit  disproportion- 
ate reduction  in  palpomere  3. 

These  characters  together  represent  a transformation  series,  involving  in  sequence  reduction 
of  length,  followed  by  further  reduction  of  length  in  palpomere  3 and  increase  in  bulk  and 
hairiness  of  palpomere  4.  This  seems  to  be  the  general  pattern.  In  detail,  however,  matters  are 
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more  complicated,  because  overall  length  of  the  palpomeres  seems  to  be  related  to  body  size. 
Thus,  the  single  female  of  T.  erwinorum  is  within  the  range  of  variation  of  T.  subiridescens 
for  both  length  of  palpomeres  and  for  SBL.  For  both  of  these  features,  the  T.  erwinorum 
female  is  beyond  the  range  of  both  T.  minor  and  T.  meyeri. 

Position  of  the  lateral  pair  of  pronotal  setae  ( character  12).  — In  adults  of  most  species  of 
selenophorines,  these  setae  are  near  the  middle.  This  is  true  also  of  four  of  the  six  species  of 
Trichopselaphus,  and  is  indicated  by  values  for  the  ratio  P:  Sd/1  (Table  6).  However,  for  speci- 
mens of  T.  erwinorum  and  T.  meyeri,  values  for  this  ratio  are  low,  indicating  that  the  setae  are 
more  anterior  in  position.  This  latter  character  state  is  judged  to  be  apotypic  both  by  ex-group 
and  in-group  comparisons. 

Punctation  of  stria  7 (character  15).  — Presence  of  punctures  in  stria  7 is  interpreted  as 
plesiotypic  because  this  character  state  is  widespread  in  selenophorines.  In  Trichopselaphus, 
only  the  generally  highly  derived  adults  of  T.  gloriosus  exhibit  this  state,  and  accepting  it  as 
plesiotypic  requires  its  loss  twice  in  the  genus  (once  for  the  ancestral  stock  of  T.  magnificus, 
and  once  for  the  ancestral  stock  of  the  subiridescens  group).  If  it  were  assumed  that  absence 
of  punctures  from  stria  7 were  plesiotypic  for  Trichopselaphus,  then  presence  of  the  punctures 
in  stria  7 would  be  apotypic  for  T.  gloriosus.  And,  in  support  of  such  a possibility,  I note  that 
stria  3 also  bears  setigerous  punctures  near  the  apex.  These  are  clearly  a new  development  for 
the  genus,  and  appearance  of  punctures  in  stria  7 might  be  part  of  a general  tendency  to  in- 
crease such  structures. 

Against  this  possibility,  I note  a tendency  among  selenophorines  to  lose  punctures  from 
stria  7,  exhibited  not  only  by  adults  of  Anisocnemus  and  Stenomorphus,  but  also  by  various 
species  of  Selenophorus.  So,  I am  inclined  to  believe  that  loss  of  these  setigerous  punctures 
is  the  rule.  Nonetheless,  the  argument  is  tenuous  and  my  interpretation  is  at  best  weakly  sup- 
ported. 

Hind  femur  of  males  ( character  1 7,  Fig.  1 6-18).  — The  relation  between  values  for  the  ratio 
hF:  w/1  and  SBL  for  males  of  the  subiridescens  group  is  illustrated  by  Fig.  3 1.  A trend  is  in- 
dicated, from  the  more  plesiotypic  T.  erwinorum  and  T.  meyeri,  to  the  more  apotypic  T.  minor, 
and  most  apotypic  T.  subiridescens.  Although  a general  relationship  between  body  size  and 
degree  of  hypertrophy  of  the  hind  femora  is  indicated,  the  relationship  is  not  precise,  because 
small  males  of  T.  subiridescens  that  are  within  the  size  range  of  T.  minor  have  a higher  value 
for  the  ratio  than  have  comparable-sized  specimens  of  the  latter  species. 

Male  genitalia-form  of  apex  of  median  lobe  (character  18,  Fig.  19-22).  — I believe  that  dif- 
ferences among  males  of  the  subiridescens  group  can  be  interpreted  as  a transformation  series 
in  the  sequence  T.  erwinorum-meyeri-minor-subiridescens.  This  is  not  self-evident,  though  it 
is  clear  that  the  simple  apex  of  the  male  of  T.  erwinorum  appears  to  be  the  least  evolved.  I 
assume  that,  in  the  ancestry  of  the  T.  meyeri-minor-subiridescens  complex,  a tendency  developed 
for  modification  of  the  form  of  the  apex.  This  was  least  expressed  in  T.  meyeri,  was  more  pro- 
nounced in  the  common  ancestor  of  T.  minor-subiridescens,  and  reached  maximum  expression 
in  T.  subiridescens. 

I must  emphasize  however,  the  weakness  of  the  argument.  It  is  equally  possible  that  the 
dorsal  hook  of  the  median  lobe  in  T.  meyeri  evolved  independently  of  the  hypertrophied 
apices  characteristic  of  the  median  lobes  of  T.  minor,  and  T.  subiridescens. 

Sternum  8 of  females  ( characters  19  and  20,  Fig.  23A-27A).  — Variants  of  this  structure 
are  classified  as  two  characters  to  make  easier  the  phylogenetic  analysis.  In  the  female  of 
T.  magnificus,  the  apodemes  are  elongate  (Fig.  24A),  compared  to  other  Trichopselaphus 
females  and  those  of  other  selenophorines,  and  this  state  is  interpreted  as  apotypic. 

On  the  other  hand,  in  females  of  the  remaining  species  of  Trichopselaphus,  sternum  8 is  of 
average  development  (interpreted  as  plesiotypic),  or  the  basal  portions  of  the  hemisternites 
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are  reduced  (Fig.  27A),  and/or  the  apodemes  are  reduced  (Fig.  27 A).  Like  the  elements  of  the 
male  genitalia,  those  of  sternum  8 seem  to  form  a several-stage  transformation  series,  but  in- 
volving reduction  of  a sclerite  rather  than  hypertrophy. 

Stylomere  2 of  the  ovipositor  (Character  19,  Fig.  23C,  24D,  25D,  26F,  27C).  — Variants 
of  this  structure  seem  to  me  to  form  a transformation  series  involving,  first,  reduction  of  in- 
tensity or  change  in  whatever  may  be  the  function  of  this  sclerite  (probably  the  cutting  blade 
used  in  digging  and  shaping  a cell  in  the  ground,  into  which  the  eggs  are  deposited),  so  that 
the  stylus  becomes  smaller  and  weaker.  From  the  latter  evolutionary  position,  one  line  evolved 
(the  ancestral  stock  of  T.  minor-subiridescens ) in  which  the  function  of  the  stylus  changed  — 
presumably  from  simply  excavating  a hole  to  one  of  forming  a more  elaborate  chamber  for 
the  eggs.  Although  little  is  actually  known  about  function  of  the  ovipositor  of  harpalines,  it  is 
known  that  females  of  many  groups  of  lebiines  and  chalaeniines  have  both  modified  styli  and 
an  associated  behaviour  pattern  involving  construction  of  elaborate  forms  of  egg  chambers. 

Admittedly,  the  argument  is  tenous.  It  would  be  simpler  to  recognize  the  derived  styli  as  of 
two  types  ( erwinorum-meyeri ; and  minor-subiridescens ),  and  not  to  suggest  that  they  are  parts 
of  a transformation  series.  However,  I believe  that  the  hypothesis  of  a direct  relationship  be- 
tween these  types  provides  a line  of  thought  that  can  be  tested,  and  this  is  likely  to  be  more 
useful  than  the  simpler  approach. 

The  Reconstructed  Phylogeny 

On  the  basis  of  synapotypic  features,  Fig.  29  shows  two  major  complexes:  the  magnificus- 
gloriosus  complex,  and  the  erwinorum-meyeri-minor-subiridescens  complex.  It  seems  reason- 
able to  suggest  that  these  are  a pair  of  sister  groups. 

Within  the  more  diverse  complex,  the  data  seem  to  support  two  ways  of  grouping:  T.  erwinorum 
apart  from  the  others;  or  T.  erwinorum-meyeri  apart  from  T.  minor-subiridescens.  The  first  ar- 
rangement implies  that  the  apotypic  states  of  characters  2,  3,  and  12  evolved  independently  in 
T.  erwinorum  and  T.  meyeri.  These  features,  involving  color  and  position  of  a pair  of  setae, 
are  each  weighted  as  Ilia.  This  arrangement  also  suggests  that  the  apotypic  states  of  characters 
7,  8,  and  18  evolved  in  a common  ancestor  that  gave  rise  to  T.  meyeri  and  T.  minor-subiridescens. 
The  latter  group  of  features  are  weighted  as  IVb,  involving  proportions  and  form  of  palpal  articles 
and  form  of  the  median  lobe  of  the  male  genitalia.  These  features  are  weighted,  more  heavily 
because  they  are  parts  of  structural  complexes,  and  of  several  step  transformation  series. 

The  second  arrangement  makes  a sister  group  of  T.  erwinorum  and  T.  meyeri,  and  implies  the 
reverse  of  the  first  arrangement:  that  is,  that  characters  2,  3,  and  12  evolved  in  a common 
ancestry  shared  exclusively  by  T.  erwinorum  and  T.  meyeri,  and  that  subsequently,  the  T.  meyeri 
stock  evolved  the  apotypic  conditions  of  characters  7,  8,  and  18,  which  are  also  characteristic 
of  the  T.  minor-subiridescens  stock.  This  phylogeny  is  possible,  but  I believe  that  future  evidence 
is  more  likely  to  support  the  first  arrangment,  represented  by  Fig.  32. 

Pattern  of  character  evolution.  — Of  the  23  character  transformations  included  in  the  recon- 
structed phylogeny,  only  four  require  more  than  a single  origin  of  an  apotypic  character  state. 
These  are:  color  of  legs  and  antennae  (characters  2 and  3),  and  position  of  the  lateral  setae  of 
the  pronotum  (character  12),  each  of  which  was  evolved  independently  by  T.  erwinorum  and 
T.  meyeri;  and  degree  of  developemnt  of  sternum  10  (character  21),  each  of  whose  two  apotypic 
states  was  evolved  in  the  magnificus  group  and  in  the  subiridescens  group. 

Loss  was  involved  in  evolution  of  two  transformation  series:  punctures  of  stria  7 (character 
15),  and  flight  wings  (character  16).  Reduction  was  involved  in  six  series:  overall  length  of 
maxillary  palpi  (character  6),  length  of  palpomere  3 (character  7),  development  of  sternum  8 
of  females  (character  19),  development  of  sternum  10  (character  21),  development  of  valvifers 
(character  22),  and  development  of  stylomere  2 (character  23). 
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The  remaining  16  transformation  series  involved  either  increase  or  simple  change  in  form 
or  position.  One  of  these,  form  of  pronotum  of  males  (character  10)  involves  a partial  reversal 
to  a more  plesiotypic  state:  the  prothoracic  sides  of  males  of  T.  minor  and  T.  subiridescens 
are  most  subsinuate,  and  in  this  respect,  are  more  like  selenophorines  in  general  than  like  other 
members  of  Trichopselaphus. 

The  overall  pattern,  then,  is  mainly  one  of  divergence  from  the  structural  plan  of  the  ancestral 
stock  of  the  genus  involving  principally  increases  or  simple  changes  in  form  or  position.  Of  less 
frequency  have  been  changes  involving  convergence,  reduction,  loss,  and  reversal. 

Additional  considerations  about  evolution  of  character  complexes;  burrowing  adaptation, 
sexual  dimorphism,  and  mouthparts  require  explicit  comment. 

Evolution  of  adaptations  for  burrowing.  — I do  not  know  by  direct  observation  that  adults 
of  this  genus  are  burrowers  in  soil,  but  I believe  that  they  are,  based  on  sub-cylindrical  body 
form,  slightly  explanate  front  tibiae  with  apico-lateral  projections  (Fig.  18A),  and  absence  of 
adhesive  vestiture  from  the  middle  tarsi  of  the  males.  If  this  surmise  is  correct,  other  indications 
of  burrowing  adaptations  should  be  evident.  I havp  so  interpreted  the  values  for  two  ratios. 

Many  burrowing  harpalines  are  characterized  by  relatively  high  values  for  the  ratio  Pl/El, 
which  indicate  that  the  prothorax  is  relatively  large.  For  example,  values  for  this  ratio  for  adults 
of  the  burrowing  species  A nisocnemus  amblygonus  Shpeley  and  Ball  are:  for  males,  0.43—0.47; 
for  females,  0.38—0.43.  Values  for  this  ratio  for  samples  of  Trichopselaphus  are  comparable. 

Within  the  genus,  members  of  the  magnificus  group  have  the  highest  values,  suggesting  perhaps, 
that  such  adults  are  the  most  highly  modified  for  a burrowing  existence. 

A trend  toward  a relatively  longer  prothorax  is  also  seen  in  values  for  the  ratio  P:  1/w,  with 
higher  values  exhibited  by  members  of  the  T.  magnificus  group,  and  T.  minor  and  T.  subiridescens 
in  the  T.  subiridescens  group.  It  seems  then,  that  this  development  occurred  independently  in 
both  species  groups. 

One  might  expect  that  the  taxa  showing  the  greater  modifications  for  burrowing  might  also 
tend  to  be  more  subterranean,  and  hence  have  smaller  eyes.  Within  the  T.  subiridescens  group, 
the  opposite  seems  to  be  true:  large  eyes  are  characteristic  of  those  species  whose  members 
have  relatively  longer  prothoraces.  I interpret  this  as  indicating  that  life  above  the  surface  of 
the  soil  and  litter,  and  thus  in  a zone  of  light,  is  an  important  component  of  the  adaptive  zones 
of  these  species. 

In  brief,  I believe  that  selection  for  life  in  an  adaptive  zone  that  involves  burrowing  has  been 
an  important  force  in  production  of  present-day  divergence  if  not  diversity,  in  Trichopselaphus. 

Evolution  of  sexual  dimorphism.  — This  topic  is  considered  for  the  subiridescens  group,  only, 
for  I have  seen  only  females  of  the  T.  magnificus  group.  Like  most  selenophorine  species, 
males  and  females  of  T.  erwinorum  and  T.  meyeri  are  very  much  alike,  though  not  in  all  proportions. 
The  sexes  of  T.  minor  and  T.  subiridescens,  however,  differ  from  one  another  in  a number  of 
external  characteristics. 

For  the  ratio  Pl/El  (Table  8),  values  for  males  of  each  species  of  the  subiridescens  group  are 
relatively  higher  than  those  for  their  respective  females.  Either  the  pronota  of  the  males  are 
longer,  or  the  elytra  are  shorter.  Significance  of  this  difference  is  not  evident,  although  it  sug- 
gests that  males  might  be  better  adapted  for  burrowing  than  are  females,  or  conversely,  that 
females  are  better  adapted  for  flight  and  dispersal  than  are  males.  Another  possibility  is  that 
females  require  longer  abdomens  for  egg  production,  hence  longer  elytra,  and  thus  they  exhibit 
lower  values  for  the  ratio  Pl/El. 

Males  and  females  of  T.  minor  and  T.  subiridescens  differ  from  one  another  in  form  and  pro- 
portions, as  is  illustrated  by  differences  in  values  for  the  ratios  Hw/Pw  (Table  4)  and  P:  wA/wB 
(Table  7).  For  T.  minor,  differences  between  the  sexes  in  the  ratio  Hw/Pw  seem  to  result  from 
decrease  in  head  size  of  males.  Differences  in  values  for  the  ratio  P:  wA/wB  seem  to  result 
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from  a more  markedly  constricted  base  of  the  pronotum  for  females.  The  pronotum  of  males 
is  more  apotypic  than  that  of  females,  because  the  latero-basal  sinuation  is  lost  or  reduced  in 
males. 

For  T.  subiridescens,  differences  between  the  sexes  for  values  in  the  ratio  Hw/Pw  seem  to 
be  the  result  of  a relative  increase  in  head  size  for  females.  Differences  in  values  for  the  ratio 
P:  wA/wB  seem  to  result  from  a wider  apex  in  females  — perhaps  a direct  reflection  of  the 
larger  head  size. 

Hypertrophy  of  the  hind  femora  and  bowing  of  the  hind  tibiae,  developed  in  T.  minor  males, 
but  most  pronounced  in  males  of  T.  subiridescens,  provides  one  of  the  most  striking  instances 
of  sexual  dimorphism  known  for  at  least  New  World  harpalines.  Form  of  the  hind  appendages 
suggests  that  they  are  used  by  a male  during  mating,  for  grasping  the  female,  and  suggests  further 
some  elaborate  behaviour  pattern  that  is  characteristic  of  these  two  species  of  Trichop selaphus. 
Antecedents  for  such  a pattern  should  be  sought  in  the  more  plesiotypic  members  of  the 
subiridescens  group,  T.  erwinorum  and  T.  meyeri. 

Another  interesting  difference  in  measurements  between  males  and  females  of  T.  minor  and 
T.  subiridescens  concerns  overall  size,  as  measured  by  standardized  body  length.  On  average, 
males  are  larger  than  females,  and  this  is  the  reverse  of  the  normal  intraspecific  relationship  in 
size.  Such  a reversal  is  to  be  expected  when  the  behaviour  pattern  requires  combat  among  males 
for  females,  with  males  of  larger  size  being  at  an  advantage. 

Thus,  knowledge  of  behaviour  of  adults  is  likely  to  provide  the  clues  necessary  to  understand 
the  selective  forces  involved  in  evolution  of  the  sexually  dimorphic  features  of  the  species  of 
T ri  chopselaph  us. 

Evolution  of  mouthparts.  — Among  differences  between  adults  of  the  magnificus  and  subiri- 
descens groups,  none  are  more  striking  than  the  complex  of  features  involving  the  organs  of 
ingestion.  These  include  form  of  mandibles,  proportions  of  maxillary  palpomeres,  form  of  the 
ligula,  and  relative  size  of  the  ligula  to  the  paraglossae.  I infer  from  these  two  structural  com- 
plexes either  two  different  modes  of  feeding,  and/or  two  different  types  of  food.  Because 
members  of  the  magnificus  group  are  apotypic  with  respect  to  three  of  the  four  features  (mand- 
ibles, ligula  and  paraglossae),  it  seems  clear  that  the  more  apotypic  mode  of  feeding,  or  food, 
should  be  characteristic  of  this  group.  However,  I am  not  able  to  specify  the  nature  of  either 
food  or  feeding  associated  with  either  species  group,  though  it  is  likely  that  adults  of  the 
subiridescens  group  eat  angiospermous  seeds  — as  do  adults  of  various  species  of  Selenophorus 
(Erwin,  personal  communication),  and  various  other  harpalines  whose  mouthparts  are  similar 
in  structure  to  those  of  the  subiridescens  group.  Perhaps  adults  of  the  magnificus  group  are 
seed  eaters  too,  but  specialize  on  seeds  with  peculiar  properties.  For  the  present,  I can  conclude 
only  that  food  and  feeding  are  likely  to  be  important  components  of  that  complex  of  features 
with  which  is  associated  evolutionary  divergence  of  Trichop  selaphus. 

Position  of  Trichopselaphus  in  the  evolutionary  pattern  of  the  Carabidae.  — Erwin  (MS.) 
has  proposed  a generalized  model  relating  in  sequence  the  habitats  occupied  by  Carabidae  to 
their  evolution.  Basically,  the  hypothesis  is  that  the  major  center  of  carabid  evolution  is  the 
tropical  wetlands,  and  this  complex  of  habitats  is  occupied  by  evolutionary  “generalists”. 

Various  sequences  of  habitats  lead  from  the  wetlands  to  various  termini:  mountain  tops  (both 
tropical  and  temperate);  grasslands;  desert;  tree  tops;  and  caves.  These  are  populated  by  evolu- 
tionary “specialists”. 

Erwin  describes  carabid  evolution  in  terms  of  “pulses”,  involving  principally  uni-directional 
shifts  from  the  tropical  wetlands  to  other  types  of  habitats,  with  consequent  taxonomic  dif- 
ferentiation, specialization,  super  specialization,  and  ultimately,  extinction  in  terminal  habitats. 

In  the  process  of  evolution,  adaptive  radiation  takes  place  in  the  various  habitats,  with  consequent 
structural  and  behavioural  modifications.  Thus,  it  is  possible  to  use  this  system  as  a basis  for 
classification  of  taxa,  and  thereby  to  determine  how  far  a group  has  departed  from  the  most 
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active  zone  of  major  evolutionary  differentiation.  It  is  also  possible  to  use  the  system  in  a 
search  for  sister  groups:  a more  plesiotypic  sister  group  would  be  expected  in  the  same  habi- 
tat, or  in  a more  generalized  one;  a more  apotypic  sister  group  would  be  expected  in  the  same 
habitat  or  in  a more  specialized  one. 

Members  of  Trichopselaphus  evidently  occupy  lowland  (and  low  montane)  tropical  forest, 
and  I suggest  that  they  are  burrowers  in  the  forest  floor,  or  else  in  the  lowermost  layers  of 
damp  leaf  litter  (transverse  microsculpture  that  is  characteristic  of  individuals  of  this  genus 
is  generally  characteristic  of  inhabitants  of  wet,  compact,  highly  organic  substrate  (Erwin  MS)). 

I classify  them  as  “forest  floor  specialists”  in  Erwin’s  system.  Thus,  Trichopselaphus  is  only 
one  step  removed  from  the  tropical  wetlands  habitats.  Further,  I suggest  that  the  sister  gfoup 
of  Trichopselaphus  was  either  a forest  floor  specialist,  or  a “waterside  generalist”,  that  occupied 
wetland  habitats. 

Zoogeography 

This  genus  includes  too  few  species  and  ranges  are  not  well  enough  known  to  warrant  an 
extended  consideration  of  geographical  distribution.  Nonetheless,  it  is  worth  pointing  out 
how  the  distribution  pattern,  as  it  is  presently  conceived,  relates  to  current  understanding  of 
the  general  pattern  of  tropical  American  zoogeography.  Whitehead’s  synthesis  (1976:  191  — 198) 
provides  a suitable  background,  as  well  as  references  to  the  more  general  literature  related  to 
this  topic.  Ball  (1975)  and  Rosen  (1975)  provide  a general  background  about  geological  and 
topographic  events  for  Middle  America  during  the  later  part  of  tl\p  Tertiary  Period. 

Whitehead’s  synthesis  has  some  general  components  and  some  that  are  more  especially  re- 
lated to  events  of  the  Quaternary.  Four  major  points  comprise  the  synthesis.  First,  the  Middle 
American  fauna  includes  three  principal  elements  based  on  source  areas:  endemic  ancestral 
complexes  (groups  known  only  from  Middle  America,  and  of  uncertain  relationships);  old 
South  American  ancestral  complexes  (groups  with  endemic  species  in  Middle  America,  and 
with  relatives  in  South  America);  and  recent  arrivals  from  North  and  South  America  (wide- 
spread species,  represented  in  Middle  America,  and  either  in  North  America  or  South  America 
or  both).  Second,  patterns  of  species  differentiation  are  either  islandic  (ranges  restricted,  allo- 
patry  of  close  relatives  the  rule),  or  continental  (ranges  more  extensive,  sympatry  the  rule). 
Third,  islandic  patterns  predominate  among  elements  living  at  high  elevations,  and  among  eco- 
logical specialists  living  at  lower  elevations.  Fourth,  islandic  patterns  tend  to  reflect  Pleistocene 
climatic  cycles  and/or  results  of  altitudinal  shifts  induced  by  the  taxon  cycle  (taxon  pulses, 
Erwin,  MS). 

Elements  of  the  distribution  pattern  of  Trichopselaphus  can  be  fitted  to  this  synthesis. 

Briefly,  this  genus  is  represented  in  Middle  America,  by  one  wide-ranging  species  that  occurs 
also  in  South  America  (interpreted  as  a recent  arrival  from  the  latter  continent),  and  endemic 
Middle  American  taxa  (interpreted  as  descendants  from  an  ancestral  stock  that  arrived  in  pre- 
Pleistocene  time).  Populations  of  the  Middle  American  species  live  at  lower  elevations,  but 
the  pattern  of  range  overlap  in  relation  to  phylogenetic  relationships  is  such  as  to  suggest 
islandic  speciation.  However,  overlap  is  sufficiently  extensive  to  suggest  that  most  differentiation 
was  in  pre-Pleistocene  time.  Thus,  most  of  the  “islands”  on  which  differentiation  occurred  are 
not  Pleistocene  biogeographic  islands  referred  to  by  Whitehead.  There  is  not  evidence  of  vertical 
displacement  upward,  and  the  present-day  overlap  in  ranges  suggests  that  species  are  behaving 
as  if  they  were  of  the  “continental”  type  — that  is,  populations  consist  of  vagile  individuals 
adapted  to  exploit  the  sort  of  patchy  environment  characteristic  of  tropical  forest  at  lower 
elevations.  A more  detailed  account  of  geographical  history  of  Trichopselaphus  follows. 

The  pattern  of  distribution  of  the  extant  species  of  Trichopselaphus  seems  simple,  but  it 
is  really  rather  complex.  The  magnificus  group  seems  to  be  confined  to  South  America,  to  the 
south  of  the  east-west  trending  ridges  of  the  Andes.  On  the  other  hand,  the  center  of  diversity 
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of  the  T.  subiridescens  group  is  Middle  America,  with  the  structurally  most  highly  derived 
species  being  the  most  widespread  ( T subiridescens ),  its  range  extending  from  the  Middle 
American  state  of  Guatemala  to  southeastern  South  America  (Fig.  28),  and  its  sister  species 
(T.  minor ) known  only  from  Middle  America.  The  hypothesized  system  of  phylogenetic  re- 
lationships seems  to  require  dispersal  of  the  ancestor  of  the  subiridescens  group  out  of  South 
America  to  Middle  America,  and  then  a later  return  of  the  most  highly  derived  species  to  the 
former  land  mass.  Details  are  provided  below. 

It  seems  reasonable  to  suggest  that  the  area  of  origin  of  Trichop selaphus  is  the  lowland 
forests  of  South  America,  for  this  area  is  the  center  of  diversity  of  selenophorine  Harpalini  in 
the  New  World,  and  one  gets  the  impression  that  the  general  evolutionary-geographical 
pattern  of  selenophorines  has  been  one  of  dispersals  northward  through  Middle  America 
terminating  in  temperate  parts  of  North  America.  I assume  that  the  limited  diversity  of  the 
genus  and  its  morphological  compactness  are  indications  that  the  group  is  not  old  (i.e.,  that 
it  arose  sometime  during  Tertiary,  not  Mesozoic,  time),  so  that  explanations  for  its  diversifi- 
cation must  be  sought  in  events  of  Middle  to  Late  Tertiary  time.  These  considerations,  then, 
serve  as  the  basis  for  the  following  hypothesis,  which  is  illustrated' by  Fig.  32. 

Following  origin  of  the  genus  in  pre-Pliocene  time  in  South  America  (Ancestor  “X”),  which 
might  have  involved  a shift  from  wetlands  to  forest  floor  habitats,  dispersal  to  what  were  then 
islands  of  “Lower”  Central  America  took  place.  This  resulted  in  a vicariance  pattern  with  the 
stock  that  remained  in  South  America  (Ancestor  “A”)  giving  rise  to  the  magnificus  group.  In 
turn,  this  differentiated,  possibly  as  the  result  of  range  disruption,  ultimately  producing  the 
extant  species  T.  magnificus  and  T.  gloriosus.  (Eventually,  it  should  be  possible  to  fit  the  dis- 
tribution pattern  of  the  magnificus  group  to  climatic  and  geologic  events  of  Tertiary-Quaternary 
time  in  South  America,  as  described  by  Meggers  et  al.  (1973).  To  do  so,  however,  will  require 
better  knowledge  of  this  species  group  than  is  presently  available.) 

Meanwhile,  the  Middle  American  stock  (Ancestor  “B”),  progenitor  of  the  subiridescens 
group,  dispersed  northward  over  water  barriers,  reaching  “Nuclear”  Middle  America.  This  pro- 
duced another  vicariance  pattern,  with  the  islandic  stock  giving  rise  to  T.  erwinorum,  and  the 
Nuclear  Middle  American  stock  (Ancestor  “C”)  producing  the  ancestral  T.  meyeri-minor- 
subiridescens  stock. 

Subsequently,  the  latter  group  differentiated  to  produce  T.  meyeri  and  the  ancestral  stock 
(“D”)  of  T.  minor-subiridescens.  I am  unable  to  suggest  confidently  either  the  nature  or  position 
of  the  barrier  that  led  to  this  differentiation.  In  turn,  re-dispersal  to  some  Middle  American 
island  could  have  produced  the  final  vicariance  pattern,  with  the  Nuclear  Middle  American 
isolate  giving  rise  to  T.  minor,  and  the  islandic  stock  producing  T.  subiridescens.  Finally,  fol- 
lowing closure  of  the  sea  barriers  and  other  events  in  late  Pliocene-early  Pleistocene  time  dis- 
persal took  place,  with  T.  minor  reaching  the  northern  limits  of  the  Neotropical  Region,  in 
Mexico,  and  T.  subiridescens  spreading  northward  at  least  to  Guatemala,  and  southward  into 
South  America  almost  to  the  southern  edge  of  the  tropics. 

I think  that  the  most  interesting  aspect  of  this  distribution  pattern  is  the  relatively  very 
extensive  range  of  T.  subiridescens.  It  seems  most  parsimonious  to  propose  origin  of  this  species 
in  lower  Middle  America,  but  then  one  has  to  account  for  a southward  dispersal  that  carried 
the  species  to  the  southern  edge  of  the  tropics  without  spreading  to  the  much  closer  northern 
edge.  Possibly,  T.  subiridescens  did  range  farther  north,  but  for  some  reason  died  out  in  Mexico. 

Of  course,  another  way  to  account  for  the  pattern  would  be  in  terms  of  a South  American 
origin  for  T.  subiridescens,  followed  by  a re-dispersal  into  Middle  America.  However,  in  the 
absence  of  good  evidence  for  such  a double  movement,  it  seems  preferable  to  rely  on  the  geo- 
graphically less  complicated  system  of  explanation. 

Nonetheless,  the  general  hypothesis  for  the  geographical  history  of  Trichopselaphus  requires 
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several  crossings  of  sea  barriers,  and  associated  north-south  and  south-north  movements, 
which  are  analogous  to  the  back  and  forth  dispersals  hypothesized  by  Hershkovitz  (1966)  in 
his  reconstruction  of  the  geographical  history  of  peromyscine  rodents.  Of  course,  this  analogy 
does  not  prove  the  reality  of  either  hypothetical  system,  but  it  does  illustrate  that  such  a 
complex  pattern  is  not  unique  to  either  mice  or  beetles.  Because  we  expect  repetitions  of  pat- 
terns in  nature  (Whitehead,  1976:  198),  it  seems  reasonable  to  argue  that  a reconstruction 
that  requires  a repetitive  pattern  is  more  likely  to  be  correct  then  one  that  requires  a unique 
pattern. 

According  to  I.  R.  Ball  (1975)  and  Whitehead  (1976:  198)  a zoogeographical  hypothesis 
should  be  accompanied  by  predictions  of  the  nature  of  discoveries  yet  to  be  made,  even  though 
the  causal  events  occurred  in  the  past.  It  is  also  desirable  to  indicate  discoveries  that  should 
be  made,  if  the  hypothesis  is  correct.  Such  predictions  provide  tests  of  the  validity  of  the 
hypothesis. 

My  zoogeographical  hypothesis  involves  three  principal  elements:  a South  American  origin 
for  Trichopselaphus;  dispersal  northward  from  South  America  to  Middle  America  and  dif- 
ferentiation in  the  latter  area  of  the  dispersing  stock  as  a result  of  isolation  and  further  dis- 
persal; and  comparatively  recent  re-dispersal  to  South  America.  The  following  sorts  of  dis- 
coveries would  invalidate  the  hypothesis.  First,  discovery  of  an  old  Trichopselaphus  stock 
(brachypterous  adults,  related  to  T.  gloriosus ),  or  a sister  group  of  the  genus  in  North  or 
Middle  America  (or  elsewhere)  would  show  that  the  ancestral  group  was  more  widespread 
than  I postulate.  Thus,  the  center  of  origin  of  the  group  would  not  have  to  be  South  America. 
Second,  discovery  of  a basal  species  of  the  subiridescens  group  confined  to  South  America 
would  show  that  the  origin  of  the  group  was  not  related  to  isolation  of  the  ancestral  stock  in 
Middle  America.  Third,  discovery  of  a still  more  highly  evolved  sister  species  of  T.  subiridescens 
in  South  America  would  indicate  that  the  common  ancestor  of  the  two  had  returned  to  that 
continent  previous  to  the  time  suggested  by  the  hypothesis,  and  that  T.  subiridescens  might 
be  South  American  in  origin.  Therefore,  my  first  prediction  is  that  these  discoveries  will  not 
be  made.  The  remaining  predictions  concern  discoveries  that  I think  are  likely  to  be  made. 

The  second  prediction  is  that  the  T.  magnificus  group  contains  more  than  just  two  species. 
This  is  based  on  four  considerations:  a,  the  group  has  been  in  existence  in  South  America 
long  enough  to  have  generated  more  diversity  than  is  presently  known  for  it;  b,  the  amount 
of  divergence  between  adults  of  T.  gloriosus  and  T.  magnificus  suggests  that  they  are  not  very 
closely  related,  and  hence  that  intermediate  forms  had  to  have  existed,  and  might  still  be  extant; 
c,  taxa  with  brachypterous  adults  tend  to  be  rich  in  species;  and  d,  the  seemingly  disorderly 
distribution  pattern  of  the  magnificus  group  does  not  make  sense  — the  extensive  gap  between 
known  areas  for  the  described  species  may  be  expected  to  house  additional  species.  Points 
b,  c,  and  d are  not  related  to  the  zoogeographic  hypothsis  as  such,  for  they  are  based  on  more 
general  considerations. 

Third,  if  the  magnificus  group  is  represented  in  Middle  America,  adults  of  such  species  will 
be  macropterous,  will  be  closely  related  to  their  South  American  counterparts,  and  will  be  con- 
fined to  lower  Middle  America.  This  is  based  on  the  inference  that  the  center  of  evolution  of 
the  magnificus  group  has  been  South  America,  and  that  if  the  group  has  entered  Middle  America 
it  has  done  so  comparatively  recently,  and  by  flight. 

Fourth,  the  subiridescens  group  does  not  contain  many  more  species  than  are  presently 
known.  This  is  based  on  the  inference  that  the  group  has  differentiated  comparatively  recently, 
and  that  the  species  are  wide-ranging,  not  very  variable,  and  are  likely  to  be  moderately  to  highly 
vagile. 

Fifth,  if  additional  presently  known  species  of  the  subiridescens  group  are  in  South  America, 
they  are  in  the  northern  part  of  the  continent,  only  — i.e.,  north  of  the  Amazon  basin.  This  is 
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based  on  the  primary  inference  that  the  center  of  origin  of  the  subiridescens  group  has  been 
Middle  America,  and  on  the  secondary  inference  that  species  of  this  group,  other  than  T. 
subiridescens,  are  only  moderately  vagile,  so  they  have  not  been  able  to  spread  as  far  as  that 
species. 


CONCLUSIONS 

To  some,  it  may  seem  that  this  phylogenetic  analysis  of  this  genus  is  too  bold,  because  it 
is  based  on  data  that  seem  too  limited.  Hence,  the  possibility  for  errors  is  too  great.  To  some 
others,  it  might  seem  that  this  analysis  is  fruitless  because  there  is  no  fossil  evidence  to  in- 
dicate even  approximate  ages  of  the  taxa.  I am  certainly  aware  of  such  shortcomings,  but 
nonetheless  I feel  obliged  to  provide  a framework  within  which  to  consider  the  primary  data 
that  have  been  gathered  about  the  species  of  this  group.  I am  not  concerned  that  my  hypotheses 
may  be  proven  invalid.  I am  concerned  that  they  might  not  even  be  tested.  Hopefully,  they 
will  be,  and  I look  forward  to  learning  about  the  results. 
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Table  1.  Data  on  Variation  in  Standardized  Body  Length  (mm.)  Among  Population  Samples 


of  the  Species  of  Trichopselaphus  Chaudoir. 


Species 

Locality 

N 

Range 

Mean 

±S.E. 

S.D. 

C.V. 

MALES: 

T.  erwinorum 

Puntarenas,  COSTA  RICA 

1 

9.88 

T.  meyeri 

Sra.  Colmena,  Chis.,  MEX. 

1 

7.60 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

2 

7.52-  7.96 

7.74 

T.  minor 

Orizaba,  Veracruz,  MEX. 

1 

9.48 

T.  minor 

La  Lima,  HONDURAS 

15 

8.68-10.20 

9.35 

±0.10 

0.39 

4.17 

T.  subiridescens 

Chiriqui,  PANAMA 

4 

9.96-11.28 

10.65 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

6 

8.08-12.20 

10.25 

T.  subiridescens 

Hansa  Humbolt,  BRAZIL 

4 

11.12-11.68 

11.34 

T.  subiridescens 

Pae  Mathias,  BRAZIL 

4 

10.56-11.84 

11.35 

T.  subiridescens 

Ipiranga,  BRAZIL 

9 

11.20-12.64 

11.72 

T.  subiridescens 

Salesopolis,  BRAZIL 

18 

8.40-12.68 

10.82 

±0.27 

1.14 

10.52 

FEMALES: 

T.  magnificus 

Satipo,  PERU 

1 

11.76 

T.  gloriosus 

S.  Antonio  de  Barra,  BRAZIL 

1 

9.88 

T.  gloriosus 

S.  Antonio  R.G.  Norte,  BRAZIL 

2 

11.92-12.92 

12.42 

T.  erwinorum 

Chiriqui,  PANAMA 

1 

9.20 

T.  meyeri 

Arroyo  Sta.  Maria,  Chis.,  MEX. 

1 

7.68 

T.  meyeri 

Lagos  Colores,  Chis.,  MEX. 

1 

8.28 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

3 

8.08-  8.16 

8.12 

T.  minor 

La  Lima,  HONDURAS 

15 

8.52-  9.84 

9.10 

±0.06 

0.39 

4.29 

T.  subiridescens 

Chiriqui,  PANAMA 

7 

8.88-10.56 

9.77 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

15 

7.44-11.60 

10.12 

±0.21 

1.19 

11.06 

T.  subiridescens 

Ipiranga,  BRAZIL 

8 

9.80-11.44 

10.49 

T.  subiridescens 

Salesopolis,  BRAZIL 

26 

9.16-11.68 

10.60 

±0.13 

0.66 

6.18 

Table  2.  Data  on  Variation  in  Values  for  the  Ratio  MP:  1-3/1-4  Among  Population  Samples 


of  the  Species  of  Trichopselaphus  Chaudoir. 


Species 

Locality 

N 

Range 

Mean 

±S.E. 

S.D. 

C.V. 

MALES: 

T.  erwinorum 

Puntarenas,  COSTA  RICA 

1 

0.706 

T.  meyeri 

Sra.  Colmena,  Chis.,  MEX. 

1 

0.652 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

2 

0.583 

T.  minor 

La  Lima,  HONDURAS 

15 

0.538-0.652 

0.590 

±0.01 

0.03 

5.70 

T.  subiridescens 

Salesopolis,  BRAZIL 

18 

0.592-0.692 

0.626 

±0.01 

0.03 

4.24 

FEMALES: 

T.  magnificus 

Satipo,  PERU 

1 

1.083 

T.  gloriosus 

S.  Antonio  de  Barra,  BRAZIL 

1 

0.923 

T.  gloriosus 

S.  Antonio  R.G.  Norte,  BRAZIL 

2 

0.882-0.938 

0.910 

T.  erwinorum 

Chiriqui,  PANAMA 

1 

0.750 

T.  meyeri 

Arroyo  Sta.  Maria,  Chis.,  MEX. 

1 

0.542 

T.  meyeri 

Lagos  Colores,  Chis.,  MEX. 

1 

0.640 

0.574 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

3 

0.500-0.640 

0.574 

T.  minor 

La  Lima,  HONDURAS 

15 

0.586-0.667 

0.624 

±0.01 

0.02 

3.46 

T.  subiridescens 

Salesopolis,  BRAZIL 

26 

0.586-0.731 

0.660 

±0.01 

0.04 

6.04 
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Table  3.  Data  on  Variation  in  Values  for  the  Ratio  hF:  w/1  Among  Population  Samples  of 
the  Species  of  Trichop selaphus  Chaudoir. 


Species 

Locality 

N 

Range 

Mean 

±S.E. 

S.D. 

C.V. 

MALES: 

T.  erwinorum 

Puntaienas,  COSTA  RICA 

1 

0.214 

T.  meyeri 

Sra.  Colmena,  Chis.,  MEX. 

1 

0.245 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

2 

0.241-0.245 

0.243 

T.  minor 

Orizaba,  Veracruz,  MEX. 

1 

0.257 

T.  minor 

La  Lima,  HONDURAS 

15 

0.258-0.294 

0.278 

±0.002 

0.010 

3.60 

T.  subiridescens 

Chiriqui,  PANAMA 

4 

0.297-0.391 

0.343 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

6 

0.300-0.392 

0.352 

T.  subiridescens 

Hansa  Humboldt,  BRAZIL 

4 

0.319-0.356 

0.334 

T.  subiridescens 

Pae  Mathias,  BRAZIL 

4 

0.398-0.417 

0.406 

T.  subiridescens 

Ipiranga,  BRAZIL 

9 

0.348-0.391 

0.369 

T.  subiridescens 

Salesopolis,  BRAZIL 

18 

0.305-0.400 

0.354 

±0.007 

0.031 

8.67 

FEMALES: 

T.  magnificus 

Satipo,  PERU 

1 

0.238 

T.  gloriosus 

S.  Antonio  de  Barra,  BRAZIL 

1 

0.273 

T.  gloriosus 

S.  Antonio  R.G.  Norte,  BRAZIL 

2 

0.267-0.269 

0.268 

T.  erwinorum 

Chiriqui,  PANAMA 

1 

0.238 

T.  meyeri 

Arroyo  Sta.  Maria,  Chis.,  MEX. 

1 

0.250 

T.  meyeri 

Lagos  Colores,  Chis.,  MEX. 

1 

0.250 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

3 

0.232-0.241 

0.236 

T.  minor 

La  Lima,  HONDURAS 

15 

0.210-0.246 

0.233 

±0.002 

0.008 

3.51 

T.  subiridescens 

Chiriqui,  PANAMA 

6 

0.219-0.250 

0.236 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

15 

0.214-0.246 

0.228 

±0.002 

0.009 

3.89 

T.  subiridescens 

Ipiranga,  BRAZIL 

8 

0.214-0.238 

0.226 

T.  subiridescens 

Salesopolis,  BRAZIL 

26 

0.210-0.247 

0.231 

±0.001 

0.008 

3.57 

Table  4.  Data  on  Variation  in  Values  for  the  Ratio  Hw/Pw  Among  Population  Samples  of 
the  Species  of  Trichop  selaphus  Chaudoir. 

Species 

Locality 

N 

Range 

Mean 

±S.E. 

S.D. 

C.V. 

MALES: 

T.  erwinorum 

Puntarenas,  COSTA  RICA 

1 

0.855 

T.  meyeri 

Sra.  Colmena,  Chis.,  MEX. 

1 

0.773 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

2 

0.769-0.797 

0.783 

T.  minor 

Orizaba,  Veracruz,  MEX. 

1 

0.679 

T.  minor 

La  Lima,  HONDURAS 

15 

0.671-0.737 

0.703 

±0.004 

0.018 

2.56 

T.  subiridescens 

Chiriqui,  PANAMA 

4 

0.666-0.750 

0.699 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

6 

0.707-0.800 

0.745 

T.  subiridescens 

Hansa  Humboldt,  BRAZIL 

4 

0.717-0.744 

0.730 

T.  subiridescens 

Pae  Mathias,  BRAZIL 

4 

0.680-0.735 

0.716 

T.  subiridescens 

Ipiranga,  BRAZIL 

9 

0.706-0.778 

0.725 

T.  subiridescens 

Salesopolis,  BRAZIL 

18 

0.678-0.750 

0.719 

±0.005 

0.021 

2.95 
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Table  4 (Continued) 


Species 

Locality 

N 

Range 

Mean 

±S.E. 

S.D. 

c.v. 

FEMALES: 

T.  magni ficus 

Satipo,  PERU 

1 

0.820 

T.  gloriosus 

S.  Antonio  de  Barra,  BRAZIL 

1 

0.769 

T.  gloriosus 

S.  Antonio  R.G.  Norte,  BRAZIL 

2 

0.754-0.787 

0.770 

T.  erwinorum 

Chiriqui,  PANAMA 

1 

0.812 

T.  meyeri 

Arroyo  Sta.  Maria,  Chis.,  MEX. 

1 

0.785 

T.  meyeri 

Lagos,  Colores,  Chis.,  MEX. 

1 

0.760 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

3 

0.786-0.823 

0.802 

T.  minor 

La  Lima,  HONDURAS 

15 

0.741-0.782 

0.760 

±0.003 

0.011 

1.44 

T.  subiridescens 

Chiriqui,  PANAMA 

7 

0.802-0.842 

0.823 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

15 

0.814-0.861 

0.839 

±0.003 

0.014 

1.66 

T.  subiridescens 

Ipiranga,  BRAZIL 

8 

0.810-0.907 

0.855 

T.  subiridescens 

Salesopolis,  BRAZIL 

26 

0.798-0.871 

0.831 

±0.0u4 

0.020 

2.41 

Table  5.  Data  on  Variation  in  Values  for  the  Ratio  P:  1/w  Among  Population  Samples  of 


the  Species  of  Trichop  selaphus  Chaudoir. 


Species 

Locality 

N 

Range 

Mean 

±S.E. 

S.D. 

C.V. 

MALES: 

T.  erwinorum 

Puntarenas,  COSTA  RICA 

1 

0.747 

T.  meyeri 

Sra.  Colmena,  Chis.,  MEX. 

1 

0.727 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

2 

0.708-0.725 

0.716 

T.  minor 

Orizaba,  Veracruz,  MEX. 

1 

0.769 

T.  minor 

La  Lima,  HONDURAS 

15 

0.696-0.788 

0.755 

±0.005 

0.021 

2.78 

T.  subiridescens 

Chiriqui,  PANAMA 

4 

0.791-0.833 

0.813 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

6 

0.767-0.825 

0.799 

T.  subiridescens 

Hansa  Humboldt,  BRAZIL 

4 

0.774-0.822 

0.803 

T.  subiridescens 

Pae  Mathias,  BRAZIL 

4 

0.752-0.812 

0.778 

T.  subiridescens 

Ipiranga,  BRAZIL 

9 

0.783-0.867 

0.817 

T.  subiridescens 

Salesopolis,  BRAZIL 

18 

0.768-0.828 

0.803 

±0.004 

0.017 

2.15 

FEMALES: 

T.  magnificus 

Satipo,  PERU 

1 

0.770 

T.  gloriosus 

S.  Antonio  de  Barra,  BRAZIL 

1 

0.780 

T.  gloriosus 

S.  Antonio  R.G.  Norte,  BRAZIL 

2 

0.746-0.787 

0.766 

T.  erwinorum 

Chiriqui,  PANAMA 

1 

0.688 

T.  meyeri 

Arroyo  Sta.  Maria,  Chis.,  MEX. 

1 

0.682 

T.  meyeri 

Lagos  Colores,  Chis.,  MEX. 

1 

0.685 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

3 

0.681-0.720 

0.705 

T.  minor 

La  Lima,  HONDURAS 

15 

0.700-0.763 

0.730 

±0.004 

0.015 

2.10 

T.  subiridescens 

Chiriqui,  PANAMA 

7 

0.750-0.829 

0.791 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

15 

0.736-0.808 

0.771 

±0.005 

0.020 

2.59 

T.  subiridescens 

Ipiranga,  BRAZIL 

8 

0.744-0.800 

0.778 

T.  subiridescens 

Salesopolis,  BRAZIL 

26 

0.742-0.833 

0.775 

±0.004 

0.022 

2.89 
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Table  6.  Data  on  Variation  in  Values  for  the  Ratio  P:  Sd/1  Among  Population  Samples  of 


the  Species  of  Trichopselaphus  Chaudoir. 


Species 

Locality 

N 

Range 

Mean 

±S.E. 

S.D. 

C.V. 

MALES: 

T.  erwinorum 

Puntarenas,  COSTA  RICA 

1 

0.226 

T.  meyeri 

Sra.  Colmena,  Chis.,  MEX. 

1 

0.271 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

2 

0.200-0.261 

0.230 

T.  minor 

Orizaba,  Veracruz,  MEX 

1 

0.367 

T.  minor 

La  Lima,  HONDURAS 

15 

0.317-0.403 

0.335 

±0.006 

0.024 

6.76 

T.  subiridescens 

Chiriqui,  PANAMA 

4 

0.395-0.459 

0.424 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

6 

0.375-0.435 

0.401 

T.  subiridescens 

Hansa  Humboldt,  BRAZIL 

4 

0.416-0.467 

0.439 

T.  subiridescens 

Pae  Mathias,  BRAZIL 

4 

0.398-0.417 

0.406 

T.  subiridescens 

Ipiranga,  BRAZIL 

9 

0.346-0.432 

0.401 

T.  subiridescens 

Salesopolis,  BRAZIL 

18 

0.352-0.433 

0.396 

±0.006 

0.024 

6.12 

FEMALES: 

T.  magnificus 

Satipo,  PERU 

1 

0.402 

T.  gloriosus 

S.  Antonio  de  Barra,  BRAZIL 

1 

0.338 

T.  gloriosus 

S.  Antonio  R.G.  Norte,  BRAZIL 

2 

0.341-0.365 

0.353 

T.  erwinorum 

Chiriqui,  PANAMA 

1 

0.290 

T.  meyeri 

Arroyo  Sta.  Maria,  Chis.,  MEX. 

1 

0.267 

T.  meyeri 

Lagos  Colores,  Chis.,  MEX. 

1 

0.200 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

3 

0.200-0.276 

0.240 

T.  minor 

La  Lima,  HONDURAS 

15 

0.317-0.400 

0.354 

±0.005 

0.020 

5.64 

T.  subiridescens 

Chiriqui,  PANAMA 

7 

0.364-0.407 

0.386 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

15 

0.350-0.414 

0.379 

±0.005 

0.019 

5.01 

T.  subiridescens 

Ipiranga,  BRAZIL 

8 

0.361-0.412 

0.385 

T.  subiridescens 

Salesopolis,  BRAZIL 

26 

0.338-0.418 

0.368 

±0.004 

0.021 

5.71 

Table  7. 

Data  on  Variation  in  Values  for  the  Ratio  P:  wA/wB  Among  Population  Samples 
of  the  Species  of  Trichopselaphus  Chaudoir. 

Species 

Locality 

N 

Range 

Mean 

±S.E. 

S.D. 

C.V. 

MALES: 

T.  erwinorum 

Puntarenas,  COSTA  RICA 

1 

0.940 

T.  meyeri 

Sra.  Colmena,  Chis.,  MEX. 

1 

0.980 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

2 

0.964-1.000 

0.982 

T.  minor 

Orizaba,  Veracruz,  MEX. 

1 

1.017 

T.  minor 

La  Lima,  HONDURAS 

15 

0.931-1.000 

0.962 

±0.005 

0.021 

2.18 

T.  subiridescens 

Chiriqui,  PANAMA 

4 

0.966-1.000 

0.988 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

6 

0.944-1.031 

0.987 

T.  subiridescens 

Hansa  Humboldt,  BRAZIL 

4 

0.971-1.030 

1.014 

T.  subiridescens 

Pae  Mathias,  BRAZIL 

4 

0.986-1.048 

1.008 

T.  subiridescens 

Ipiranga,  BRAZIL 

9 

0.960-1.046 

1.010 

T.  subiridescens 

Salesopolis,  BRAZIL 

18 

0.946-1.064 

1.010 

±0.008 

0.033 

3.30 
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Table  7 (Continued) 


Species 

Locality 

N 

Range 

Mean 

±S.E. 

S.D. 

c.v 

FEMALES: 

T.  magni ficus 

Satipo,  PERU 

1 

1.026 

T.  gloriosus 

S.  Antonio  de  Barra,  BRAZIL 

1 

0.855 

T.  gloriosus 

S.  Antonio  R.G.  Norte,  BRAZIL 

2 

0.900-0.917 

0.908 

T.  erwinorum 

Chiriqui,  PANAMA 

1 

0.846 

T.  meyeri 

Arroyo  Sta.  Maria,  Chis.,  MEX. 

1 

1.000 

T.  meyeri 

Lagos  Colores,  Chis.,  MEX. 

1 

0.980 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

3 

0.981-1.038 

1.006 

T.  minor 

La  Lima,  HONDURAS 

15 

0.982-1.075 

1.037 

±0.007 

0.027 

2.60 

T.  subiridescens 

Chiriqui,  PANAMA 

7 

1.071-1.204 

1.148 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

15 

1.077-1.271 

1.157 

±0.014 

0.054 

4.66 

T.  subiridescens 

Ipiranga,  BRAZIL 

8 

1.103-1.179 

1.165 

T.  subiridescens 

Salesopolis,  BRAZIL 

26 

1.062-T.188 

1.157 

±0.008 

0.042 

3.61 

Table  8.  Data  on  Variation  in  Values  for  the  Ratio  Pl/El  Among  Population  Samples  of 
the  Species  of  Trichopselaphus  Chaudoir. 


Species 

Locality 

N 

Range 

Mean 

±S.E. 

S.D. 

C.V. 

MALES: 

T.  erwinorum 

Puntarenas,  COSTA  RICA 

1 

0.380 

T.  meyeri 

Sra.  Colmena,  Chis.,  MEX. 

1 

0.384 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

2 

0.374-0.385 

0.379 

T.  minor 

Orizaba,  Veracruz,  MEX. 

1 

0.390 

T.  minor 

La  Lima,  HONDURAS 

15 

0.364-0.406 

0.383 

±0.002 

0.009 

2.34 

T.  subiridescens 

Chiriqui,  PANAMA 

4 

0.375-0.418 

0.395 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

6 

0.385-0.394 

0.387 

T.  subiridescens 

Hansa  Humboldt,  BRAZIL 

4 

0.383-0.417 

0.404 

T.  subiridescens 

Pae  Mathias,  BRAZIL 

4 

0.364-0.400 

0.380 

T.  subiridescens 

Ipiranga,  BRAZIL 

9 

0.383-0.406 

0.395 

T.  subiridescens 

Salesopolis,  BRAZIL 

18 

0.378-0.405 

0.392 

±0.002 

0.008 

1.98 

FEMALES: 

T.  magnificus 

Satipo,  PERU 

1 

0.412 

T.  gloriosus 

S.  Antonio  de  Barra,  BRAZIL 

1 

0.490 

T.  gloriosus 

S.  Antonio  R.G.  Norte,  BRAZIL 

2 

0.429-0.459 

0.444 

T.  erwinorum 

Chiriqui,  PANAMA 

1 

0.355 

T.  meyeri 

Arroyo  Sta.  Maria,  Chis.,  MEX. 

1 

0.354 

T.  meyeri 

Lagos  Colores,  Chis.,  MEX. 

1 

0.366 

T.  meyeri 

Cordoba,  Veracruz,  MEX. 

3 

0.345-0.370 

0.356 

T.  minor 

La  Lima,  HONDURAS 

15 

0.347-0.397 

0.366 

±0.003 

0.011 

3.00 

T.  subiridescens 

Chiriqui,  PANAMA 

7 

0.348-0.391 

0.372 

T.  subiridescens 

Nova  Teutonia,  BRAZIL 

15 

0.349-0.371 

0.359 

±0.002 

0.008 

2.22 

T.  subiridescens 

Ipiranga,  BRAZIL 

8 

0.343-0.380 

0.362 

T.  subiridescens 

Salesopolis,  BRAZIL 

26 

0.355-0.382 

0.366 

±0.001 

0.008 

2.32 
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Table  9.  Characters  and  Evolutionary  Classification  of  Character  States  of  Adult 


Trichopselaphus. 

Character 

CHARACTER  STATE 

Number 

Character 

Plesiotypic 

Apotypic 

1 

Color  - dorsum 

black 

coppery  or  green 

2 

Color  — legs 

black 

rufous 

3 

Color  — antennae 

black 

rufous 

4 

Eye  - size 

small 

large 

5 

Mandibles  — apex 

narrower 

truncate,  broad 

6 

Maxillary  palpus  - Articles  3 + 4, 

length 

longer 

shorter 

7 

Maxillary  palpus  - Article  3 

longer 

shorter 

8 

Maxillary  palpus  - Article  4 

not  swollen 

swollen 

9 

Pronotum  — postero-lateral 

continuous  with  marginal 

separate  from  marginal  grooves, 

impressions 

grooves,  shallow 

deep 

10 

Pronotum  — form 

monomorphic 

dimorphic 

11 

Pronotum  - anterior  marginal  setae 

absent 

present 

12 

Pronotum  - lateral  setae 

near  middle 

more  anterad 

13 

Elytra  - humeri 

not  dentate 

dentate 

14 

Elytra  - intervals 

flat 

moderately  convex, 
markedly  convex  - 14’ 

15 

Elytra  — stria  7 

punctate 

impunctate 

16 

Wings 

full,  functional 

reduced,  non-functional 

17 

Hind  femur  — male 

not  dentate 

small  tooth 
large  tooth  - 17’ 

18 

Male  median  lobe  — form  of  apex 

simple 

small  dorsal  hook 
ventral  hook  - 18’ 
apical  knob  - 18” 

19 

Female  sternum  8 - reduction, 

medially  or  basally 

normal 

reduced  medially 

reduced  basally  — 19’ 

reduced  basally  and  medially-^’ 

20 

Female  sternum  8 - lengthening 

normal 

elongate 

21 

Female  sternum  10 

sclerotization  extensive,  with 

sclerotization  reduced,  with 

apical  setae 

apical  setae  amorphous, 
no  setae  - 21’ 

22 

Ovipositor,  valvifer 

well  developed,  narrowly 

shortened,  broadly  rounded 

rounded  apically 

apically 

23 

Ovipositor,  stylomere  2 

large,  falciform 

small,  falciform 
palpiform  - 23’ 

Neotropical  Trichopselaphus 
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Figures  1-4.  Photographs,  illustrating  habitus.  Fig.  1,  T.  gloriosus,  new  species,  female  (SBL  11.92  mm).  Fig.  2,  T.  magnificus, 
new  species,  female  (SBL  11.76  mm).  Fig.  3,  T.  erwinorum,  new  species,  male  (SBL  9.88  mm).  Fig.  4,  T.  meyeri,  new  species, 
male  (SBL  7.60  mm). 
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Figures  5-8.  Photographs,  illustrating  habitus.  Fig.  5,  T.  minor  Bates,  male  (SBL  10.79  mm).  Fig.  6,  T.  minor  Bates,  female 
(SBL  10.06  mm).  Fig.  7,  T.  subiridescens  Chaudoir,  male  (SBL,  10.87  mm).  Fig.  8,  T.  subiridescens  Chaudoir,  female  (SBL 
10.87  mm). 
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Figures  9 - 15.  Fig.  9 and  10.  Mandibles.  Fig.  9,  T.  gloriosus,  new  species:  A,  left  mandible,  dorsal  aspect;  B,  right  mandible, 
dorsal  aspect;  C,  left  mandible,  ventral  aspect;  D,  apices  of  left  and  right  mandibles,  frontal  aspect.  Fig.  10,  T.  minor  Bates: 
A,  left  mandible,  dorsal  aspect;  B,  right  mandible,  dorsal  aspect;  C,  left  mandible  ventral  aspect;  D,  right  mandible,  ventral 
aspect;  E,  left  and  right  mandibles,  frontal  aspect  of  apices.  Abbreviations:  art-anterior  retinacular  tooth;  pm  - premolar 
tooth;  prt  - posterior  retinacular  tooth;  rr  - retinacular  ridge;  tm  - terebral  margin;  tt  - terebral  tooth.  Fig.  11,  left  maxilla  of 
T.  gloriosus,  new  species,  ventral  aspect.  Fig.  12,  Labium  of  T.  gloriosus  , new  species,  ventral  aspect.  Fig.  13,  labrum  of 
T.  minor  Bates,  dorsal  aspect.  Fig.  14,  left  maxilla  of  T.  minor  Bates,  ventral  aspect.  Fig.  15,  labium  of  T.  minor  Bates, 
ventral  aspect. 
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Figures  16  - 18.  Fig.  16,  legs  of  T.  meyeri,  new  species:  A,  outline  of  apical  portion  of  front  tibia,  anterior  aspect;  B,  left 
hind  trochanter,  femur,  tibia,  and  tarsomeres  1,  2,  and  3.  Fig.  17,  left  hind  trochanter,  femur  and  tibia  of  T.  minor  Bates. 
Fig.  18,  legs  of  T.  subiridescens  Chaudoir:  A,  outline  of  apical  portion  of  front  tibia,  anterior  aspect;  B,  left  hind  trochanter, 
femur,  and  tibia. 
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Figures  19  - 24.  Fig.  19,  male  genitalia,  T.  erwinorum,  new  species:  A,  median  lobe,  left  lateral  aspect;  B,  median  lobe,  apical 
portion,  ventral  aspect.  Fig.  20,  male  genitalia,  T.  meyeri,  new  species:  median  lobe,  A,  left  lateral  aspect,  B,  apical  portion, 
ventral  aspect;  internal  sac,  C,  left  lateral  aspect,  D,  right  lateral  aspect.  Fig.  21,  male  genitalia,  T.  minor  Bates:  median  lobe, 
left  aspect.  Fig.  22,  male  genitalia,  T.  subiridescens  Chaudoir:  median  lobe,  A,  left  lateral  aspect,  B,  apical  portion,  ventral 
aspect.  Fig.  23,  ovipositor  and  associated  abdominal  sclerites,  T.  gloriosus,  new  species:  A,  sternum  8,  ventral  aspect;  B,  tergum 
10,  dorsal  aspect;  C,  valvifer  (v),  stylomeres  1 and  2 (s  2),  ventral  aspect.  Fig.  24,  ovipositor  and  associated  abdominal  sclerites, 
T.  magnificus,  new  species:  A,  sternum  8,  ventral  aspect;  B,  sternum  10,  ventral  aspect;  C,  valvifer,  ventral  aspect;  D,  stylo- 
meres 1 and  2. 
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Figures  25  — 27.  Fig.  25,  ovipositor  and  associated  abdominal  sclerites,  T.  erwinorum,  new  species:  A,  sternum  8,  left  hemi- 
sternite,  ventral  aspect;  B,  tergum  10,  dorsal  aspect;  C,  sternum  10,  ventral  aspect;  D,  valvifer  (v),  stylomeres  1 and  2 (s  2), 
ventral  aspect.  Fig.  26,  ovipositor  and  associated  abdominal  sclerites,  T.  meyeri,  new  species:  A,  tergum  8,  dorsal  aspect;  B, 
sternum  8,  left  hemisternite,  ventral  aspect;  C,  tergum  10,  dorsal  aspect;  D,  sternum  10,  ventral  aspect;  E,  valvifer;  F,  stylo- 
meres 1 and  2,  ventral  aspect.  Fig.  27,  ovipositor  and  associated  abdominal  sclerites,  T.  subiridescens  Chaudoir:  A,  sternum  8, 
left  hemisternite,  ventral  aspect;  B,  tergum  10,  dorsal  aspect;  C,  valvifer  (v),  stylomeres  1 and  2 (s  2),  ventral  aspect. 
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Figure  28.  Map  of  Middle  and  South  America,  showing  the  geographical  distribution  of  the  species  of  Trichopselaphus. 
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PHYLOGENETIC  CLASSIFICATION  AND  DISTRIBUTION 
OF  CHARACTER  STATES  AMONG  THE  SPECIES 
OF  Trichopselaphus 


<*■ 

& 


SPECIES  AND  DISTRIBUTION 
OF  CHARACTER  STATES 


BASIS 
FOR 
CLASSF'N 


SYMBOLS  FOR  CHARACTER  STATES 
1 plesiotypic  r 

~ steps  in 

H apotypic  transformation 

‘ I L—l—  series 


state  unknown 


Figure  29.  Diagram  showing  phylogenetic  classification  and  distribution  of  character  states  among  the  species  of  Trichopselaphus. 
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Figure  30.  Diagram  showing  relationship  between  variation  in  length  (mm)  of  maxillary  palpomeres  3 + 4 and  values  for  the  ratio  MP.  1-3/1-4,  among  females  of  the  species  of  Trichopselap 
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Figure.  32.  Diagram  showing  the  relationship  between  the  reconstructed  phytogeny  of  Trichopselaphus  and  changes  in  the  distribution  and  land  and  sea  in  Middle  America  during  the  later 
Tertiary  and  Quaternary  Periods.  Encircled  capital  letters  (X,  A-D)  represent  hypothetical  ancestors.  Lines  and  arrows  represent  time  and  genetic  connections  among  populations  of 
Trichopselaphus.  Abbreviations  represent  names  of  taxa,  as  follows:  er  — T.  erwinorum;  glo  — T.  gloriosus;  mag  — T.  magnificus ; mey  — meyeri;  min  — T.  minor;  sub  — T.  subiridescens. 
Superscript  numbers  (1-5)  represent  relative  ages  of  species  populations,  and  they  also  are  meant  to  imply  change  within  lineages:  the  higher  the  number  at  the  right  of  the  diagram,  the 
older  the  species. 


UPPER  OLIGOCENE  FOSSIL  PUPAE  AND  LARVAE  OF  CHAOBORUS  TERTIARIUS 
(VON  HEYDEN)  (CHAOBORIDAE,  DIPTERA)  FROM  WEST  GERMANY 


ART  BORKENT1 
Department  of  Entomology 
University  of  Alberta 

Edmonton,  Alberta,  Canada  Quaestiones  Entomologicae 

T6G  2E3  14:  491-496  1978 

A redescription  of  Upper  Oligocene  fossil  pupae  of  Chaoborus  tertiarius  ( von  Heyden)  and 
description  of  newly  discovered  fossil  larval  fragments  suggests  that  speciation  which  led  to 
ancestors  of  the  sister  subgenera,  Chaoborus  s.  str.  and  Schadonophasma  occurred  25  million 
years  ago.  Fossil  larval  mandibles  may  have  come  from  a population  ancestral  to,  or  of,  a sister 
species  of  C.  flavicans  within  Chaoborus  s.  str. 


Une  redescription  des  pupes  fossiles  de  Chaoborus  tertiarius  (von  Heyden)  datant  de  V Oligocene  supdrieur  et  une  description 
de  fragments  de  larves  rdcemment  ddcouverts  suggerent  que  le  processus  de  spdciation  qui  a donnd  naissance  aux  ancdtres  des 
sous-genres  “seours”  Chaoborus  s.  str.  et  Schadonophasma  s’est  produit  il  y a 25  millions  d’anndes.  Les  mandibules  des  larves 
fossiles  pourraient  provenir  d’une  population  ancestrale  a,  ou  d’une  espece  soeur  de  C.  flavicans  appartenant  aux  Chaoborus 
s.  str. 


Fossils  may  provide  data  which  permit  testing  of  phylogenetic  inferences  based  on  less  direct 
criteria.  In  addition,  fossils  exhibiting  apomorphies  that  are  used  in  determination  of  phyletic 
relationships  of  extant  species,  provide  minimum  ages  for  speciation  events.  During  a systematic 
study  of  the  species  of  the  subgenus  Schadonophasma  Dyar  and  Shannon  (Borkent,  in  press), 

I surveyed  the  literature  for  previous  descriptions  of  fossils  which  may  provide  phylogenetic 
clues.  Figures  of  fossil  Chaoborus  pupae  by  von  Heyden  (1862)  exhibited  one  of  the  synapo- 
morphies  used  to  group  the  subgenera  Chaoborus  s.  str.  and  Schadonophasma.  I therefore  under- 
took a study  of  the  original  material  and  I describe  it  more  fully  below.  In  addition,  larval  frag- 
ments were  discovered  which  are  also  described.  These  results  suggest  that  examination  of  other 
fossil  chaoborid  material  (Edwards,  1923;Hennig,  1966;  Hope,  1847;  Loew,  1850,  1861; 
Meunier,  1902,  1904;  Scudder,  1890  (questionable  identification);  Serres,  1829:  268),  generally 
inadequately  described,  may  be  of  use  in  providing  information  on  the  phylogeny  of  chaoborid 
species. 


METHODS 

The  fossils  were  moistened  with  xylene  and  examined  under  both  stereoscopic  and  compound 
microscopes.  Larval  fragments  could  only  be  seen  when  wet.  Drawings  were  made  by  means  of 
a drawing  tube  and,  unless  otherwise  stated,  scales  on  the  figures  represent  one  millimeter. 

Chaoborus  tertiarius  (von  Heyden) 

Culcites  tertiarius  von  Heyden  1862:  79.  Two  complete  pupae,  a series  of  disarticulated  pupal 
parts,  larval  mandibles  and  anal  fans  on  two  pieces  of  brown  paper  coal.  LECTOTYPE  HERE 
DESIGNATED  as  complete  male  pupa  (von  Heyden  1862:  Fig.  30).  Labelled  Tn  38802’ 
‘58787’,  ‘Culicites  tertiarius  v.  Heyden  “abgebildetes  originalex”  Pal.  XXXf.  30—35’.  Upper 
Oligocene  brown  paper  coal  from  Rott,  Siebenbirge,  West  Germany.  Material  deposited  in 


1..  Current  address:  Biosystematics  Research  Institute,  Research  Branch,  Agriculture  Canada,  Ottawa,  Ontario,  Canada  K1A  0C6. 
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British  Museum  (Natural  History). 

Chaoborus  tertiarius  Edwards  1923:  141. 

Description.  — Lectotype  pupa:  as  shown  in  figure  1A;  median  ribs  of  pupal  paddles  darker  than  marginal  ribs;  j 

median  rib  with  apical  bend;  serrations  at  apex  of  outer  pupal  paddle  ribs;  width  of  abdominal  segment  VH/length  of 
abdominal  segment  VII  1.33;  pharate  adult  eye  and  abdominal  setae  evident.  1 ; 

Paralectotype  pupae:  as  shown  in  figures  IB,  C;  2A-H;  reticulations  visible  on  all  pupal  horns;  median  ribs  of  pupal  paddles 
of  all  specimens  darker  than  marginal  ribs;  serrations  not  visible  at  apex  of  outer  paddle  ribs;  width  of  abdominal  segment  VII/  ili 
length  of  abdominal  segment  VII  of  complete  pupa  1.57  (Fig.  IB);  of  third  pupa  with  seventh  abdominal  segment  1.54  (Fig. 

2A);  complete  pupa  with  projections  which  possibly  are  penis  valves  (Fig.  1C)  and  pharate  adult  setae  evident. 

Another  pupal  paddle,  covered  with  glue,  was  not  illustrated. 

Paralectotype  larvae:  only  mandibles  (Fig.  3A-G),  a pair  of  mandibles  with  a mandibular  fan  (Fig.  3H),  and  anal  fans 
(Fig.  3I-L)  present;  mandibular  fan  with  14  bristles  and  anal  fans  with  18,  15,  14,  and  14  setae.  The  mandibular  fan  bristles 
were  identified  as  such  by  their  placement  near  the  pair  of  mandibles  and  by  the  presence  in  some  of  these  of  an  apical  bend 
also  present  in  some  mandibular  fan  bristles  of  extant  species.  S 

DISCUSSION 

There  seem  to  be  two  size  classes  (based  on  the  length  of  the  longest  tooth)  and  types  (based 
on  the  position  of  the  subordinate  tooth  (st)  — not  visible  in  Fig.  3D— G)  of  mandibles  as  shown 
in  figures  3A— F and  figures  3G,  H respectively.  These  may  be  of  two  instars  of  a single  species 
or  the  mandibles  of  larvae  of  two  distinct  species.  Because  the  placement  of  the  subordinate 
tooth  is  constant  between  second,  third  and  fourth  instar  larvae  of  extant  Chaoborus  species 
studied  (Parma,  1971;  pers.  obs.),  it  seems  more  likely  that  two  species  are  involved.  However, 
it  should  be  noted  that  the  small  subordinate  tooth  (Fig.  3A,  B)  in  the  intermediate  position 
was  very  difficult  to  see  and  examination  of  further  material  may  show  these  to  be  misinter- 
preted. If  the  subordinate  tooth  is  truly  intermediate,  it  would  suggest  that,  because  this  feature 
is  an  autapomorphy  of  extant  C.  flavicans  (Meigen),  these  mandibles  are  from  larvae  of  a popu- 
lation either  ancestral  to  extant  C.  flavicans,  or  of  the  sister  species  to  that  lineage. 

The  curvature  of  the  median  rib  of  the  pupal  paddle  is  a synapomorphy  grouping  Chaoborus 
species  of  the  subgenera  Chaoborus  s.  str.  (which  includes  C.  flavicans ) and  Schadonophasma. 

All  fossil  pupal  paddles  present  exhibited  this  feature.  As  Edwards  (1923)  and  Magdefrau  (1968)  j 
interpreted  these  fossils  as  Upper  Oligocene  in  age,  the  speciation  event  resulting  in  the  ancestors 
of  the  two  subgenera  must  have  occurred  at  least  25  million  years  ago. 

The  ratio  of  the  width  of  abdominal  segment  VH/length  of  abdominal  segment  VII,  although 
typical  of  extant  species  of  Chaoborus  s.  str.,  is  probably  a plesiomorphic  condition  within  the 
species  group  Chaoborus  s.  str.  plus  Schadonophasma  and  therefore  not  indicative  of  phylogenetic  i 
relationships. 

The  complete  paralectotype  pupa  possesses  what  possibly  may  be  penis  valves  (Fig.  1C)  which 
exhibit  apical  claws.  Although  similar  to  those  of  extant  C.  trivittatus  (Loew)  and  C.  nyblaei 
(Zetterstedt)  in  the  subgenus  Schadonophasma  (Borkent,  in  press),  the  penis  valves  are  also 
similar  to  those  of  C.  flavicans.  Therefore,  until  additional  and  better  preserved  material  be- 
comes available,  these  structures  cannot  yield  any  clues  of  phyletic  relationships. 

Statz  (1944)  briefly  analyzed  the  ecological  significance  of  Chaoborus  tertiarius  but  discussed 
this  in  the  context  of  generalizations  concerning  the  genus.  Subsequent  investigations  have 
shown  that  such  generalizations  are  not  entirely  justified.  Chaoborus  species  seem  to  be  restricted 
to  certain  types  of  habitats  and  exhibit  species  specific  behaviour  (Borkent,  in  press). 

The  fossil  material  was  in  a remarkable  state  of  presevation.  The  presence  of  two  complete 
pupae,  paired  pupal  respiratory  horns,  arranged  setae  of  larval  anal  fans  and  a mandibular  fan, 
and  mandibles  which  were  in  pairs,  indicates  that  these  were  preserved  under  conditions  of 
extreme  quiescence.  Therefore,  the  habitat  which  these  fossils  occupied  was  probably  a lake 
with  an  undisturbed  bottom. 
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Fig.  1.  Pupae  of  Chaoborus  tertiarius.  A.  Lectotype,  ventral  aspect.  B.  Paralectotype,  thorax  in  lateral  aspect,  abdomen  in 
ventral  aspect.  C.  Paralectotype,  terminalia  (pv  = penis  valves). 
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Fig.  2.  Pupal  paralectotypes.  A-C.  Paddles.  D-H.  Repiratory  horns. 
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Fig.  3.  Larval  paralectotypes.  A-H.  Mandibles,  H with  mandibular  fan.  I-L.  Anal  fans.  (st=subordinate  tooth). 
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The  concentration  of  fossils  on  two  pieces  of  paper  coal  additionally  suggests  that  the  lake 

supported  a large  population  of  Chaoborus  tertiarius  although,  as  Statz  (1944)  discussed,  it 

is  puzzling  why  additional  material  has  not  been  discovered. 
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